20234E 1 H 5254 1 hE T2 Mod Chin Med Jan. 2023 Vol.25 No.1

+ FERREST -

FTSMEALITH AL 5 8 H R = BRI
N TS5 b

EHE, vt IR, st A—es ) adg!, F2EE FE ke
LPEFERER FEHLRFQ, b 1007005
2. PEHRERFER PEARES VIR, LW EE& 330029

(HZE] BR: @I IMIBIE R S8 AR, SRR e H R IR A RA R, ok
e TR R RIBLESH, Fik: RETEGNE, SEHMENRE, WEHEE o HEi6; FMARSE
B L MARIMNERTAL, HEOREMRAG N &SR TH R A0, R &R QAR AR L N 4 PR H A .
SR BRSNEG, IR TR SR N T 5. 8% M1 8. 2%; M4 Bt KR St 51 % ik #
TYRHAR SRR E RSB E W EES TYERMCE R (P<0.05), (AARBEMFREMA. BN
SRS TE RS ) AR DG (P<0.01), BEEEEESGM, JEMEHE 1 FIr. MG &b %e 5] 1541 FEA
i, MM EERESNEAAEHEN 2. EEEREARNSEN . BEEAS. INEARFEEEERE. &
Wi, BRACH . AR, SRRIGH S AR N SRNA GR 2 (KEGG) Mk [, Hod s 4 20 i e
EEFRZ (240 F), 4538 PRIMERIE LR —E R Lol RS N & 0e i bie 71, s & el b & 2%
P2 RPN RS % MR E SR A 2 AR KR 15X N A I B Y T 6 o

[Xgim] WRE; HASE;, BOmds

[hES%KS] R282  [XEkARIRAE] A [XEHS]  1673-4890(2023)01-0064-09

doi: 10. 13313/j. issn. 1673-4890. 20220714002

Digestion-promoting Function and Protein Composition of Galli Gigerii Endothelium Corneum: A Study Based on
in Vitro Simulated Digestion and Proteomics
YUAN Ming-jun', YE Yang-yu', FU Lu', ZHOU Yi-ming"’, LIU Jiao', LI Jun-de', YUAN Yuan', ZHANG Tian""
1. State Key Laboratory Breeding Base of Dao-di Herbs, National Resource Center for Chinese Materia Medica,
China Academy of Chinese Medical Sciences, Beijing 100700, China;
2. Institute of Traditional Chinese Medicine Health Industry, China Academy of Chinese Medical Sciences,
Nanchang 330029, China

[Abstract] Objective: To study the digestion-promoting function and protein composition of Galli Gigerii
Endothelium Corneum (GGEC) via simulated digestion in vitro and proteomics tools and provide reference for improving
the quality evaluation system of GGEC. Methods: The GGEC sample was purchased from the market, with the animal sex
identified, the thickness measured, and the color recorded. A static multi-compartment and multi-enzyme digestion model
was used to investigate the effects of the GGEC samples with different animal sexes, thickness, and colors on substrate
digestibility. Proteomic tools were employed to identify the proteins in GGEC. Results: The addition of GGEC increased the
dry matter digestibility and energy digestibility of the substrate by 5.8% and 8.2%, respectively. The color and animal sex of
GGEC had no significant effect on the dry matter digestibility or energy digestibility of the substrate. The thickness of
GGEC was correlated with dry matter digestibility (£<0.05), which did not follow a linear rule. GGEC thickness had a

positive correlation with amylase activity (P<0.01). In addition, a total of 1541 proteins were identified from GGEC, of
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which gastrokine 2, cysteine-rich secretory protein, ezrin, etc. had high relative abundance. The identified proteins were

mainly enriched in the metabolism, ribosome, carbon metabolism, proteasome, and tricarboxylic acid cycle pathways, and

the metabolism pathway was enriched with the most proteins (240). Conclusion: The simulated digestion in vitro can reflect

the digestion-promoting ability of GGEC and provide reference for the quality evaluation of GGEC or other Chinese

medicines for digestion. Gastrokine 2 and ezrin may be associated with the role of GGEC in invigorating spleen and

promoting digestion.
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e T DA, DA O TR P 4 Y i
YEIEA —, (HIACTE AR A A W58 X0 H AT 304 o
(e NREFIEZG) (LU RFR (hE i) )
2020 4RO N AT F A )R 2 mm” Y, HJESE
EJXG N A AR OC R AN . AL, WY
FAEAN AR A, A R I P BT BE A R

PRAMEADIH Ak 38 AU S A A PR AT, R
FHIE R, WRAMERLE s, st/ H ARy
FAEA, AR AW R AR GO, B TR R
g, MR, E . TEESA . EAMEEIED
FZ TR B 2 S PR S A T A
fr, aks I EYEARRREYE . s A, T
DYy A [RS8 B A= R 238 S 20 i R e A5, 4R
FIBT2H 52—l LT B R s E A s . o)
RE . MHEAEFSFRHE SRR, CTER YR LB
B SR TR 25 0 e IR T T Risch 48
N AR BT 2H 2 R BF 9 T M R Y AR 5 A A
Bringans 5500 i ¥ 8¢ W 19 R H AT 1o, KB
THAPREEENE D, Xu G R T 4 bl
SBEIML . SN RIAH DG — R 58 BRI

AT iz FIAR SMELLLIE AU AR A 55 8 1 o 4 2 4
AR XG P 4 A T AR RN RS N 4 B 1 AL s A T
SARTAIESE, DABSEANHERE IR 25 1, o0 5
PEM R R AR, Sy 16 R 140 B 58 4 BB 1
J i

Galli Gigerii Endothelium Corneum; digestibility; proteomics

1 ##
1.1 S

IR L Ul #de . 7R = LR
RARXG NG HE G 2041, 28 rp [ BE AR B v 24 BE R
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2 BREEADBAR AR ) 180106621
3 A A R 18050401
4 EMNTELA R 1712200292
5 UM AT RO A 201703001A
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7 WHTARTEL AR AT B 180717-1
8 mMIMEENLA PR ] P20180645
9 LRREEIE TR A R A 180401
10 [ E 2 IR 2018062302
11 RO ARRA R 180405111
12 WHERBF 2D ATBR A F 20180102
13 DR [ 2 A PR 17121906
14 FRIFEDIB A RAF 180308041
15 LVSRRR RST 250K 1806005
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20 dbEZZEAARAE (s
23 AR Z 17 )

1.2 4%
SHA-C BUHIR /K IR IR e (R NI AR g AT R
+ 65 -



20234F 1 H 25

R B 2y

Mod Chin Med Jan. 2023 Vol.25 No.1

25D 5 6400 B4 7 3 R Y (38 [E PARR 22
F) ) Veriti ™AL B & W 8E =L /& B (PCR) X .
Nanodrop 2000 7Y 3§ i #% /R % &t 43 #T4% . Varioskan
Flash % 4> i K 2 T GEMF AR X . Easy-nLC 1200 & 5
BORAH A% . Orbitrap Fusion Lumos %l i 54 (3
[% Thermo /A ) ) ; QL-901 Vortex BRI i ¥ 171X (¥
P77 AR DL R A #E il & A7 BR A F ) 5 G:BOX F3
SYNGENE # & & iR 7248 (48 Syngene 23 1] ) ;
5810R I 75 20 & 3 2 ¥R B0 Ml (1 [E Eppendorf 22
F]); SCIENTZO8- Il U A B if A (T i 2 AE W
B A RS T ) ;3 CEBO-24 %Y i il £ 20 21 5F 55 X
(VAR R R G o

1.3 ikzy

HE M (5. BCCC1803, Jo#) 3 Hy il Hi
R BEEAR (LS. SLCF4576, [EZy&EH L
2R F A BR /A F ) 3 Promega Wizard SV Genomic DNA
Purification System 1{jf| & (4t : 0000432787). —fi
JBERE (DTT) ¥ [ 9% 2 A% A6 2B R R A R
N Tag AW (L5 AJI12287A, Jbt A3
AR EARAE ) BER A (M5
20210612) . BEfR &40 (45 : 20211004) ¥ H
KT REFEA THRAR; BERE M (5.
20210112) , ZZ2EME (4t . 20210125) 30 H K
MRS g TR T X R (S
MC0720) . & HifseiE (k5. 415E031) #0 H
I EEEREARAA; FmaEn (5.
T1IM11Q112656, iR A= ¥Rt H A BR A A )
fE R (L5 . 0T30192440, Jb5t FEE RN A BR
NFED s RO G5 20180807, KR R
WAEBRAF); OB (% A955-4), Wi (it
51 A117-50) 904 [ 35 [E Thermo Fisher A 7] 5 ik
MRE Bk (45 09830-500G) . 4 NHEREN (5.
D6750) 4 H [ Sigma 2 7] ;5 10-kDa filter
(3% Pall Corporation A H] )

2 FHik
2.1 MGy g MR E
2.1.1  MEMESEH] BRI N4 KK 20 mg, SR

Promega Wizard SV Genomic DNA Purification System

R B UL B AR I DNA . i A% R 2 B A

ME DNAHRE . WOEIE (4), T Ay /s K
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Ao/ Ay om» KN H5% B DNA 4T PCR Y38, 1%
S5y 98 F: 5'-AGTGCATTGCAGAAGCAA
TATT-3"; R: 5'-GCCTCCTGTTTATTATAGAATTCAT-
3" PCRY KR (BRI A 25 ul) : 10xPCR
Buffer 2. 5 pL . DNA#ERT 1 uL . ANTP Mixture 1. 5 pL .
R I4%0. 25 uL. Tug DNA RATF0. 2 pL. WK
K 19.3 uL, PCR ¥ #4 F2 )% : 94 °C 1ii 4% 14 3 min,
94 °C7EPE20s, 57 °CiEk20s, 72 °CHEMH145 s, 35
AEFR; 72 °CCHEZEf 5 min; 4 °CLHiR. 550 bp &b A
BL—DNA k45 MIEPE, 7F 550, 450 bp &b 45H 1 4
DNA H7 A e

2.1.2 ABUHERRIE R R bR S RO A P 4
NGIERE, W3 A, BOFHIE, e B B
o, e, e, S, FRA . RAEE S,
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PR (rPEZG8L) 201048/ (Z30) Bt r ik
[ AN R = LN Y7787 T DR 5 SN R 6 24509 )
REYHERIEY) . HEFRFRBUKY 1.000 0 g 5354 4
0.050 0 g & T 50 mL =i, MAANTHE® 16 mL,
IRAYIS)E®E, T 37 °ClER/KBIE IR T4 2 h
(180 r-min '), HAHIHWHIL. BIHHALE, A
ANT W6 mL, % EH5E T 37 °CHEIRK W F& K i
f£2h (180 r'min '), MIABIHIEALSE , 4 cCiHr e
30 min, THRIEAOIFFREL R, JERI TR B AU =
FAR T AR T EL A R, R R S 0 Bk T g
4UE T 105 cCHLR Pt 2=, ek e (HIY
fRFRiE Tih ) . T4 A sl s S 43 i e ELRR
FRAEAL . P 1.0000 g, XHN4:0.0500g. &
KRB MRER . R AX (1), 2 (2) iHE
ARG P 4 T NS N 4 05 B T e (D),
fenst (3) iRRREHARE (E).
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2.4 XGNEEHHEE
2.4.1 EHAFRBGESE 55BN EHEROE N 4R
FEF 1. S mL B, A 2B 4AUIHER4H (Doc Lysis)
2P 600 nL HEATAIH, SISR T Rl e A 4
WAL, WIS S5 MR 60 Hz, i217HIE 408,
WA E) 20 s, 3247 16 K. HUAIHKM 150 puL fil A 2xDoc
Lysis 22 1 ¥ 500 pL # B, H A NI 270 W
(15%), #H2s, (F3 G5, UK LA 10 min, R
PR R AR . B (24 T 20 pL R TN I e
BRI (SDS-PAGE) X T E .
2.4.2 EOAFEY) ARYEEIKEERESR, WEA
S 100 pL (29300 peg) SEATEEY) . BEYI 575
JIA 1T mol-L 'DTT (£ 10 mmol-L '), B
IRAT, 100 °CHIA S min Ji5 5027 B8 0 (1 B 25 7045 e
IR HCRIEIETE, WHIEER; BMERAMMKEREE
10-kDa filterk:, 7E4°C. 14 000xg £1F F 5.0 10 min;
FEIABRIR Z L7 100 uLIRATIRA], 4°C. 14 000xg
B0 5 min, FHRIER, HETIEZL7K 300 pL (KAY
PRSURIR AR W 2 IS s A 0. 05 mol-L
B TR S B 7 W 50 nL FJBERE 1.5 ng, 1R2A), R
BB, 1637 °CHUE 4 hy ARG 2 ng IR 2T,
FHAE B 36, 37 CCREYIE A ; 552 K, 14 000xg
30 10 min AR RFDI S U AKES, #FH 0. 05 mol- L' fi
2 S H WO TR 2 (5 17K 100 pL, 552750 pl);
Jn10% HHR 20 pL 2 Ak BeHr, 7E 14 000> g % it 25 .0
10 min, B FyE B EL .
2.4.3 WAHBERHZE (LC-MS) &0 K 2.4.2
TR B 5 BRE A T 0. 1% R (A) w, 250
#E, JH Easy-nLC 1200 A (35 RV T 08 i
ji% % ] Orbitrap Fusion Lumos & 45, %56 44 i Hi Wt
5B TR, TS T 2Ok B AR B o R AR AR
7 (data-dependent acquisition mode, DDA), — 2 {#
JH Orbitrap #1474 4148 , FAHEHE m/z 2hy 350~1550,
FAFTHER N 120 0005 2505 R A 38 i 32% [
RERf AR B (HCD) XJHEESFbfTiesd, R &1
T Orbitrap W FEAT M, 4R BT 52 Z0 (First Mass)
K100 m/z, 53N 15 000,
2.5 Hdlsrr

1] ] Microsoft Excel 2010 X 5% 56 5 4 13 47 1) 2.
4b P . F ] SPSS 25.0 % {4 5 SPSSAU  (https://
spssau. com/index. html) XJ 2. 171 2. 330 fir 1555 4ix

HEAT eI 5 40 B o # B3 AR S A B Proteome
Discoverer (PD, 3Z[H Thermo Fisher Scientific) 2.2
B TR B 3 R AT G ;R A PD 2.2 N Y
Sequest Ff T2, MG Sequest #8245 JL A2 — A i
TE 5 )35 B #E 47 M43 B, R H Unique peptide #il
Razor peptide & T (B[ S M A 8 1 E 7
3 #R
3.1 APy PRIRI 4

JIr I 100 3 %G N 4 v, 48 0 FE fi Ry B PSR IR,
523 it R SR I

X PN 4 B TR R 0. 55 mm,  53%
JE B oK 35 %1 0. 55 mm, 39% FE & A9 R E R 0. 55~
0.68 mm, 8% FF i J5 i 0. 68 mm, oK ik F]
(hEZ ) 2020 4FARESR Y 2 mm. B0 28 # 1
i (43%) . w6 (26%) . FetE (19%) . wEike
(10%), RGN &N 2%, Hi g )R
EfR K, #0.60 mm; HHEIKZ, H0.56 mm;
s B VR EE R/, ~0.48 mm. HEPERIEXY A
GFEE 0. 55 mm, MEHRIFO0. 56 mm (£2),

3.2 ARG A X PR S MR AL 3R A5 R

&Y D 38.56%, NS E N 85. 74%. WS HNAG
W4aTG, JEY D M40.81%, JEYE N 92.79%, JE
YIDSERMBEINT 5. 8% F18. 2%,

Z: Mann-Whitney U Kz 3045 551 (23), AFEPE
HR RGN Y D25 g i E L IKYE
)22 S TG T2 o WG PN Ak R T o
THALR S RE ISR A AN B

FH Kruskal-Wallis f 30 FT 1 (R4), AS[F S (3%
W& EY) DI 223 G4 E L R ER 25
WG E Lo &5 Bortr, Bl TN ETY)
5 E SN 3

FHOCHPE TR, XS N 48 B2 5 K4 D A OCHE
W (P=0.044<0.05), S5IKPEMHXHARE . 5K
X AT AERNE 0, 458 B8, F=0.086, P=
0.769>0.05, BEIXYHNEIEES DARLEMELR.
3.3 N[RIEEERG N 4 0E K IS ) M B B S

HRFEG N & R FEARAR MR T E RN
VERI N AR, BEBORFEEEAY N A, X HIER
FitEIG 1 ) 8 B ARG A T, R TAE DS
AN 7 JEE B 38 N 4 55 B oy i3 T 22 ) (%) A OC R BCH
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®2 BREHRUESR

T it 531 JELJE /mm BT Bifa, 5 JELJE /mm s B, P51 JEJ% /mm
1 WL JifE 0.70 35 WA i3 0.56 69 HAE i3 0.66
2 B HfE 0.74 36 WA W 0.57 70 (0, I 0.56
3 WL, JifE 0.58 37 w1, i3 0.50 71 Tt o i3 0.43
4 Frhe € i3 0.53 38 WA i3 0.56 72 AL o 0.49
5 Tk JifE 0.48 39 O, il 0.58 73 EogiaREN Vi3 0.48
6 D i3 0.53 40 AT JHfE 0.51 74 pig R i3 0.45
7 AL JifE 0.57 41 AL JifE 0.56 75 Frie £ i3 0.46
8 H JhfE 0.62 42 LR, i3 0.69 76 TRt I 0.59
9 D i3 0.55 43 pigohch i3 0.56 77 it € i3 0.57

10 gl JifE: 0.49 44 WA JifE: 0.53 78 Tt €4 i3 0.54
11 Gog AR N JifE 0.44 45 i i3 0.64 79 Eog AR Vi3 0.56
12 e €, I 0.60 46 AT JHfE 0.48 80 Frth € i 0.53
13 Frhe (6 JifE: 0.56 47 WA JHfE: 0.49 81 Frie o i3 0.50
14 TRk i 0.64 48 i W 0.44 82 0, i3 0.52
15 AT I 0.60 49 (o, i3 0.49 83 pig Rk i3 0.72
16 Frhe JifE: 0.51 50 HLRD i3 0.63 84 AL i3 0.55
17 WA i 0.54 51 0, W 0.63 85 g o R e Vi3 0.58
18 D i3 0.55 52 AL W 0.45 86 w0 fe 0.46
19 Frhe JifE: 0.53 53 WA JHfE: 0.45 87 HAE o 0.55
20 TRk ifE 0.55 54 w0, i3 0.54 88 R0, i3 0.66
21 HAR G, i3 0.59 55 pigshch W 0.68 89 pig R i3 0.51
22 D JifE: 0.51 56 HELRAD i3 0.51 90 B I 0.77
23 A I 0.75 57 frE gl i3 0.44 91 e I 0.44
24 ke i3 0.57 58 B i3 0.47 92 B W 0.50
25 D JifE: 0.51 59 Lk, JHfE: 0.47 93 HAE i3 0.66
26 B i3 0.57 60 A lii3 0.49 94 frEdul i3 0.52
27 R (A, T 0.48 61 B e 0.51 95 T 0 Tf 0.49
28 HLE G JifE: 0.60 62 WA JHfE 0.49 96 Rt € i3 0.65
29 A it 0.47 63 HERE {1, i3 0.49 97 R T I 0.47
30 A T 0.62 64 w0 JiH 0.51 98 0 Y 0.66
31 R (G, i3 0.76 65 WA i3 0.62 99 B I 0.67
32 WA I 0.62 66 WA i3 0.59 100 Rt o I 0.69
33 b (4, JifE 0.46 67 B T 0.50

34 R (6, i3 0.61 68 R i3 0.51

R3 ARMERRIEG A EX RMESMERUE LR E RS x4 TEBEGANEX RIEISMIAUE L RE RS

% %

3 D yn E i gt D iy E i
T 40.1 93.5 pigaiu 39.2 925
i3 40.0 92.6 pie St 39.3 93.3
VA -0.048 - 1.521 piyal 40.3 92.8
P 0.961 0.128 zha, 38.9 95.5
e ZERERGE N WG 7R 40.6 94.1

, \ N N z 4.380 3.493

0.308 (P<0.01), 15 ¥4 2 11l 15 Jy ] 0 1 R HOh . e o

0.228 (P>0.01) . OO AN 7] J5E B2 RS P 42 N ey Bk ) Ve HIEACES x5 it

HEATERME A 208, g5 BN, F=4.406, P=0.042<
0.05, EIRNAIRRE STEMERE AR, & 34 SNSRI
PRI FE R ¥=0. 998X+1. 549 (=0.308), W35, AT B AR AR FE R 109 699 5K, 3 iR
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x5 BHLEE. BEHBEHIRBEEREEN

Erhe) JEEE/mm  WEMERE JI/U-g 0 HEAE/Ug !
1 0.44 2.0211 85.190 0
2 0.46 2.136 8 85.179 6
3 0.46 1.893 1 85.3198
4 0.49 1.9707 108.489 2
5 0.48 1.9340 73.929 0
6 0.45 2.7102 38.240 4
7 0.47 1.9235 72.920 1
8 0.50 1.977 4 75.0207
9 0.51 1.8700 71.1828

10 0.50 1.9393 70.682 7
11 0.51 1.906 1 78.650 4
12 0.50 2.0480 69.160 2
13 0.50 2.064 1 86.809 5
14 0.50 2.044 6 73.114 8
15 0.52 2.1919 66.509 8
16 0.56 2.002 8 34.062 0
17 0.53 19123 52.291 4
18 0.53 2.396 0 66.686 1
19 0.52 1.886 9 125.830 6
20 0.55 1.8911 50.100 2
21 0.54 1.8135 354130
22 0.54 1.9017 453593
23 0.56 3.0479 75.902 3
24 0.52 1.988 7 145.653 4
25 0.63 1.8872 43.536 1
26 0.62 1.999 3 97.1427
27 0.58 1.8514 57.818 5
28 0.60 2.0518 73.824 3
29 0.59 2.074 8 88.143 7
30 0.58 2.034 4 88.586 4
31 0.58 1.910 4 84.401 1
32 0.62 2.173 6 79.257 3
33 0.59 2.428 6 73.8937
34 0.53 2.156 4 85.924 4
35 0.74 2.0730 60.619 0
36 0.69 22315 62.4114
37 0.66 2.1533 86.678 3
38 0.65 22219 96.406 8
39 0.75 23911 84.130 7
40 0.65 24480 103.582 7
41 0.67 2.0529 67.236 8
42 0.73 23107 212.2156
43 0.66 2.269 5 96.512 4
44 0.68 2.841 1 87.4879

PD 2. 2 itk i Sequest #1742, JLPLEL %] 20 840 5K
TG, JLUE R 12 397 KRB, KR 1541 FREE E

Jo o A e e BRI 20 AR S0 ok B s AR
2 (gastrokine 2) , & & ¢ Mo & R 19 7 W E A
(cysteine rich secretory protein 2) . Ml 21 & H
(actin) . KM A1 2549488 1 (peptidase A1 domain-
containing protein) . ffi 25 [1 (keratin) . HLZL 5
(myoglobin) . ffi#E 1 18 (keratin 18) . Tgc I, 7% fifi
# 1 (tge domain-containing protein) . % 2% 5 1
(ezrin) . JRHKZ I A2 (annexin A2) ., FIEINR L5
WA i (cystatin domain-containing protein) . %
e & (transgelin) . BRI 9 (myosin-9 ), £F4k
HEFEE 1 (fibronectin) . 2H 25 11 H4 (histone H4) |
20 % 1 H2B (histone H2B) . 44 & HE 1 (villin
like) . BEF4EREH aPiff (lamin-A) K2 Ffikk
TR M A S ENA AR 2 (KEGG)
EAESHT, REN R B AT 20 P AR T FR AR
FEVD T TDA RS | WE PR IF i v i) i S S Ak = 4 -
M WIS AL AR 321k (AGE-RAGE) {57538 % .
2 FIE LS P (MAPK) 5 5@ i . 4 sh
B ARER]

P E B 1541 MR H RS 5 232 EY i A
167 4Ly . 1324 7> TUIRE . 151 2K KEGG i
B o X% B0 1541 Fp B S EE 4T 2D BE e AT
(GO) . KEGG & £ 73 Hr -4 I P EL N/ N E KRS
Gt TR0 & RN GO K HM M MEHEHS
KEGG &4 HrE A A H (&) 7kt e
T, Z5RNERREEEASEREZE (66/
1542) , #FF (42/1541) . oK b5 WACHE (317
1541) Rz, HES5 = RBRIEHANEARRNE
£y TEAMAR T, Z5REMERRSaRE
W (391/1541), dphE4E; e T ORedrmm, A
154 FhE H BT A R =852 (ATP) Z567EME, #
WA R B, MEE A ERZ . KEGGH
LR UGN EHEAREES 5 TG
IR . Bl . RERHA . —DRRIGASE.

4 g

P AR XS P 43 JE B AT e A I, R
0. 5~1.0 mm; ASHFFEXF 100 453 XS P 4 J5 B FE 4 7
E, KAHEE}0.4~0. 8mm, KW 2mm#&, 5%
FAMAIAE ARG I 25 R A — 3, O 2 mm 1R %501
Rt AR e, 2R Sish, N E—
WA ok, A SRS, S EEA—,
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formation of cytoplasmic translation initiation...
proteasomal ubiquitin-independent protein...
citrate metabolic process

cytoplasmic translation

ER to Golgi vesicle-mediated transport
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