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Abstract

In this study, peanut was selected as the experimental material to release peanut protein N-glycan,
and the N-glycan of peanut protein was analyzed by mass spectrometry, so as to conduct an
in-depth study on peanut protein. The results showed that peanut total protein contained 10 pro-
tein bands and 10 glycan were detected in peanut total protein. The glycan was composed of HgN>,
HoNz, H3N2, H3N2Xyl, H4N2, H3N;FucXyl, H4N,Xyl, HsN2, H¢N2, and H7N». These 10 glycan all N-glycan,
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and they are all neutral glycan. In this paper, the total peanut protein N-glycan was analyzed by
mass spectrometry, which is of great significance to the study of peanut protein N-glycan.
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1. 3]

HHT, A4 RRET R ERMEER ZNEFEMZ —[1]. fEAEEAFIREOZ L 90%, KEMEH
FAL N 10%, BREANASHAEREARECEREAR], ERAKNERNER LSS 2R A k%
TR IER[3]. AEEAEATMNE TamtE, BokvE, BHcHSEZ IR, &—MH & i 2ERL,
A E R A ThRERR M I B AR AT EAS RIS B i S rp S (4] (U, ARAE B AR AT H A
W —FhE R BB URS]. BHAT, O#ORIINEA T BUR R A Ha 11 F, o 2 o =20 HUR,
43 ls& Ara hl fil Ara h2 [6], TASEP R FESHEAAINFELMIPAEAT]. PRI, BEEA
K N-HEEALE S, H N-FEEE b EEAEA . Bk, SRR N S AR
HEABEEEIEE EEMER.

B, XMRTEAN N-FEEEATR . B AT, & FBERIb Sk PR vkt N-FEEE AT R
S B TR AN R IR A, P ERG AR R AR A TR, EERERE S Sy N D) R AT
ST RERG, T A U R K AR IDRRE , T A R BE I IR B o Al 22 R0 2 3 B Bk
FELE 90°C HIG/K M5 T B 4 b, RS AHEUEE EH 20 HA 22 4, i DML S B IR A2 [8]

SR, WTWRERR N-BEEESEAT 4lifk . W A BORERE AL 7 A I i i, IRtk ETE. (e
Wik, BTSSR EEE . ARSCh TR e R A e, RS R SR K B
TE R IR A 5 OR B T DL B A [l A v 2808 HE R, DAOA B4l B 5 H . BT I a1 AE C18 AT C8
[ AH 25 BN [9]

s WEBERI BN 7k BERE 43 B AT v sk WAtk k. Hvkik2iEd
e B F SR B A B AT R e AR B, BRI SEI 2y B, B AT DAE — @ R A B A R o
HHFT LA R IE B, HA B R, THRERE i D S5 s [ 101 VB G il Bl 32 80 T B 10 ) 4%
I AR AL, ARSI A — RO R A IS, AN A RE B AR R AT A R AT AR, SRR R
ZE R OGS 25 ] B W 3 BT VA R R B o 2 R T P BB 1) SR A P 5 L S
TR S O 6 A T P 8 O P e

ASERS IR BRIV NI R, BEBUE A B R RE, R AR B AR T O A, NSRRI
BB A B ) SR AR, A R BT I A R .

2. 5L
2.1. SEEFR SR
B f TR B AR TR T BT AR (R 70 T Bt 8000~14,000 KDa)J#J T Union Carbide Co. A 7] ; T

Tk
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IR A BERRA AN, BN, LB BRI T RIERIAF]: Acr (RMEBELR) . Bis (FF SUW A Mt
Ji&e)~ Tris (= F 3L ZIE H HE) . SDS (KeFLfilReM) DTT (A 75 BEEE ) Sy . TEMED (P FH 3L 2, %)
AP (GILBREREZ). PMP (1-K3E-3- 1 HE-5-NE PRIR ) 3508 T Aladdin A ] RBERE. % DT G-250. H iR
T ER THRAR: HER. TR, 2K, ZE8T5. KSR, 2RSS REP .

2.2, UBEEE

FMS BB WENL(E VS 5L ZEN IS BR A F]); DF-101S BUE IR R 145 FEOB M AR B H R A F]); PHS-3C
A PH (AR A B H R A F]);  Scientz- 18N BUA VR TEENL(T HH 2 AR A F]); DYY-6C %Y
HLIKA (AE 7S —AX#}) ) Premium HA 125 SM 7 RF(RFE A H]); Sigma 3-18KS A=A R 55 Lo L
(f%[H Sigma /A 7]); YPD-300D T figh% 258 KA (LR A AL EE ) )s 7020-03 B C18 [E AR (AL R4k
PR AR AR): SCIEX X500R QTOF B! ##{X (AB SCIEX A ).

3. LA
ANEFHZM ., FIRAEE B, AR ELL R B E R TR ) AR B a) e
3.1. EZEERNERN

oA 22 B TR RN Lo e, 6K R AR 1:10 (/)R EL], ZEREA shis in e B AL AR R, et
FHAREE AL ZEAE 4 CHEREPI/INGE, BEREEE )9 300 rppm, BB FF BIEW, RENEZE LERERE, 5000
r/min &0 30 min S RIVOIE, FUTiE E TP, SRR K. BE PBS Sl (Ui — 24
024 g, BIRE 4N 144 g, TALIN 8 g, EALEN 0.2 g, INEE T /K 800 mL 7870V, SR ik Hhg i 4=
7.4, BGERZE 1000 mL), 48 BIEK AR PBS L2 1:7 (myv)RIELH], FEBEAR rhaR hnde 4 i s ks
AFNPBS 1P, T 4°CHERE 24 /NEF, FiERE3E R 300 rpm, & B B _EIE WL 4°C R 5000 t/min 250> 30 min,
WAE TS RIS, A pH THRHERARHE pH TG, ISR AR 21 Fii PH A %8 4.55 i PH 14
P, EPUETEAJE, 4°CTF 5000 r/min B0 30 min, WCHEDTIE, KRITIE FHIE S KR B3 A0 0 1 iE bt
85, BT EHK I A IENT 48 h BRI T 2 R F0K, BT 4 BT e s R I, B FokF A,
Froe AT )R, K IR AR VAR TR LR VR T 24 h BD e B 81784 R (LA, L 7520 C {17

3.2. SDS-PAGE Bk ¥ EEH

Fic B SDS-PAGE HL¥K T T AW : 30%0 B IR (B Acr 30 g, Bis 0.8 g, SEZZE 100 mL), 45T
(I Acr 10 g, Bis 0.5 g, ‘B % 100 mL), 7 B 22 MR (B Tris 36.3 g 7K, ¥ pH 8.8, E A% 100 mL),
Wi 2P (Tris 6.0 g /KT, I pH 6.8, "EA A 100 mL), FFEZEM(SDS 1 g, DTT 1 g, IR 20 mg,
FERE 40 2,0.25 M H pH A 8.5 ) Tris-HCI 2247 20 mL, %E 25 % 1000 ml), G-250 40 iti(1 g % 5 G-250,
182 mL HfE, 182 mL 7&1#M/K, 36 mL UK ZHR), HAMGZE i (Tris 0.15 g, H&MR 0.72 g, SDS 0.025 ¢, &
A A 250 mL)FCLF JE i E 4°CH

[t 5 U FEL VK B B AR JE ARG » TR B 10%SDS, 10%AP, 73 53 i (53 35 S 8 mL, 43 B8 IR 28 i 2.5 mL,
10% SDS 0.2 mL, 10% AP 0.1 mL, 7&##7K 9.18 mL, TEMED 0.02 mL), 7848 51JavER I FkE . 7Bk
AL TG, TR RAA I 3 mL, IRZAZE ¥R 1.25 mL, 10%SDS 0.1 mL, 10% AP 0.05 mL, TEMED
0.02mL), 78535 JEIRAE B HARAFERT . FRIGEE S S mg, 0 0.5 mL EFEGEMNE, WARfETE 100 CK
H# 10 min, IRGEICEESE S, RSB FUKGEPTIR, REBFERL, BALNIORE 10 pL, #FEEEYE, fR
JE 120 VAN B SE, BRSO 90 Ve KRG, HEIRBURTES RN, BIANGER, Yt 4h,
Pt T2 RGBT B KRR T 7E 100°C/KIB B N 0.5 h, FTERIEAE BE AR

DOI: 10.12677/hjfns.2020.94039 298 5 E R


https://doi.org/10.12677/hjfns.2020.94039

oM, X

3.3. EEEPFERENIRR

FREX 1392 mg PMP, #£il 10 mg T 4 mL B5.0 8 o, 7238 XUHE ool NG B 2F 1K 50% FF RS - /K (I
4mL BOEIA 2 mL HEE, 2 ml ZUKIESNDE 4 mL, FEG RS, A EH 508 5 TR+ 80°C
S48 h, RMBIEEHE, HUHAS 4 mL BOEFANEOE T EMNN 2 mL, FANEOE TSI &L
2mL, F AR, SR EEET 4 mL 808 F, % 200 uL BBA K 28R 20 #HE%#2,
=& RN E 4 mL, BRI EEE, A RS ZE, B EEHR T 1.5 mL BLE H, ## 5000 r/min
B9 30 min, MU EIEWCERR A e AR T, B 4 mL Z&BKEMS, 27000 2 mL % 4 mL
BEOEH, BABOE RSN &R 2 mL, H SRR, R EERT 4 mL B0, S
200 puL FAEIIVK 218 20 W% R, BM—EPins 4 mL, BHENEHE, FEHESEE,
W ER 3R 1.5 mL B0 R, H3E 5000 r/min #540 30 min, HX_E3E R S B A e s 28 kAR T, 7%
FJa 1 mL Z808KE I C18 (B T /eH 20% 40 12 mL, FH 25% 408 12 mL, FH
ZATR/KYE 12 mL), IS 1 mL A6 BAE, FHZSIE/KEE 6 mL, FH 25%Z 8586 3 mL, THRRISIE4E
M N-FEEERERA[11].

3.4. BEHERIBIES T

HUSCEE BN MR BERE S, FH SRR G ] — e e 8k o€, B AR 10 uL, F ESI-MS 7%
HEAT 1. ESI-MS S50 BT UG5 B e & 4 KV, 5 N2 i 20.0 arb; HHBIAUA N2 A 10.0
arb, BAIEEE 300°C, B4IEHIE 350 V, BAIEEHHEIE 250 V, FEREFEEN 10 uL, A 50%
FEE, YA 20 pL/min.

4. BZRE S
4.1. T4ERBTEH SDS-PAGE ¥

w1 s, aedis, 1R, SRR LN RIER AR AT 10 N, KRR
I R, AR AN I IS R TR - SRR AR RO A SRR I A AR R Y, B
wEAH, ZEANTERR.

Figure 1. SDS-PAGE identification of total peanut protein
1. SDS-PAGE ¥ EEE B EH
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4.2. N-BERERI BS54

W 2 o, AR S AR I 2 10 Z6RE , 5705 16 m/z 24: 1045.42HgN,(PMP),, 1126.10HoN,(PMP),,
1263.58H;N5(PMP),, 1395.50H;N,Xyl(PMP),, 1425.50H,N,(PMP),, 1541.50H;N,FucXyl(PMP),,
1557.08H,N,Xyl(PMP),, 1587.08HsNy(PMP),, 1749.08HoNL(PMP),, 1911.67 H,Ny(PMP),. J:th m/z 1045.42
H11126.10 X EAFMAHAK]* LSS FUg,  H A 50835 [M+Na] 7Y 5 1%

[ ]
0 ° " ’ DiNa) .
Y 1557. 08
| 2

g 100
g go- = WP m 2PWP
1 LA (M+Na)* @ [M+Nal'| — oop
3 60 PP 139550,  1541.50 [M+Na]*
2 oo o [MNa) [M+Na]* 1587. 08 [M+Na
40 2 1263. 58 MiNa 1749.
o 4071045, 42 [M+H+K] : 1425. 50 [M+Na]
2 -3 N\ 1911. 67
© 20 - FUPRTOPN |
[0) = A kg
o 0 T 177 1T T | I T 1T T 1T | T 17T | | I | T 1T LI L T 177

1000 1 100 1200 1300 1400 1500 1600 1700 1800 1900 2000
m/z

Figure 2. Analysis of protein glycan by mass spectrometry

2. ERREERES

4.3. N-GEEEREX EE ST
HT & 3 T, WEEE S R ZE A BOK, HaNo Xy 1 ROBEGE 5 B = 2000 34%, HsNo OB BE & 2008 21%
RT HyNo Xyl BUBESE, T HoN, BUbESE & 2 /D208 1%. HaN, ZUREEE, HN, B85 F1 H3N,Fucxyl
RUBEGE ()& EBONEEL . Hd HaNLX1. HsNoFIX1 FiEEE A E 25 R (complex)HEEE, 5 S FEEENT 20.1%:;
H3N, B EE %0 8 (core) TUREZE ), 7 SBERER) 6%: HN,X1 WEHE A& B (hybrid) W8, 5 SOREHET)
34%; HeRIpEEE N & H 88 ¥ (high-mannose) 8, A @ BEFENT 39.9%. 0 1 fon, RPE$E TIEAESE
R ) B 2H Bl (Monosaccharide composition). 55§ (m/z) 25 F 24 (Ton). ¥¥ %5 #)(Proposed structure)

L iR (Type).
0.4
0.3
0.2
0.1
0
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o' \
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Figure 3. Relative quantitative analysis of protein N-glycan chain

3. BB N-HEEEN EE 0T
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Table 1. Summary of monosaccharide composition, structure and sugar type of protein glycan

1. EOEENRYEAR. SHMERDLS

Monosaccharide composition m/z Ton Proposed structure Type
1241.58 [M+H]
N, 1263.33 [M+Na] :}-4 core
1279.08 [M+K]"
1373.42 [M+H]
H;N,X1 1395.42 [M+Na]" complex
LN, 1425.42 [M+Na]* ® [ :>. _— high-mannose

HyNoF1X1 154133 [M+Na]* ‘}rFI complex
HNX1 1557.42 [M+Na]* P ( :)rH hybrid

H;sN, 1587.42 [M+Na]" :>:\/._._. high-mannose
HgN, 1749.50 [M+Na]" z)_._. high-mannose
H/N, 1911.42 [M+Na]" ’b_._. high-mannose
HsN, 1045.37 [M+H+K]** ::b._._. high-mannose
HoN, 1126.08 [M+H+K]* k::j-\./FH high-mannose

5. &t

SEEG DAEAE MR, i g, 125, SRS REAEE A, @il SDS-PAGE HIKFRI{EAEE
FEAE 10 £EAN. JREEAER ARG, ] ESI-MS RN T 1628 B FOME (0 4L AR &, e
EAILEE 10 605, HBEAL WA HeN, (2%), HoN, (3%), H3N, (6%), HsN, Xyl (15%), HyN, (4.9%),
H;N,FucXyl (5.1), HyN,Xyl (34%), HsN, (21%), HeNs (8%), HiN, (1%). X 10 2cP5E5 0y N-HEEE, H.

Y R
E&InE

2018 4F & PRI 22 57 8 5 2% 151 H 35 & 4 151 H (No. 2018-PYJJ-006) 155 H 3745
SE ik
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HOPTAL, XV, SRR, AR AR S E R (D], P BRI 253, 2011, 26(12): 109-117.

R, IRETE AR AR RG] T ARAR R, 2004(21): 15-16.

4] EHUE, SR, XE, 5 AREE A RILA S AR FT]. &S EHE, 2019, 44(4): 261-266.
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