547 % sriifks# (FENXI HUAXUE)  BFE4is5 5 3 1
2019 43 H Chinese Journal of Analytical Chemistry 355 ~362

DOI: 10.19756/. issn. 0253-3820. 181661

GEHBEAARZZHENEENESRAZESN

wmEM ERZE FHEZ FRE @ A FRE"
(FRRORE T BN EEBEREIORE, K7 130062) (R AREIPIES BRI, 7 130012)

# E EARZRMBIGES AR RE RRMERGSR D, RIEEREEN ., AR E EW
TR B 1, SR S 2 Z ARIR-A W, I R DURE R AR H o & -GG A% i Ik B s AR aliAk , i J5 )
FHWAR 35 - Bk e I E RN & R IRBH AT /007 B R R A e R, S5 R 7ESS B s 40h %
EAFEAE A 328 FHEE Y 2036 A REEL, HA, & -GG AnZE BB R 1497 4~ T8 287 FhiE A, E%
ER BN EH -GG AR IYIRB  BR T KA E7F 1 4-GG hrB KB Ah B4 31 A~ A 2 1>-GG %y
BREE DA T 3 A& 3 A--GG Arss iy kB, A4S 31z 2B B, R I 25 45 B o 25 VI AH O
MYEE A, A3 iR 32 o« JE ( Prothymosin alpha) | 7% fb B 14 & 4 #h 18 5€ 25 (1 3 ( Transforming acidic coiled-coil-
containing protein 3) \F M FLRR 2 8 [ B(0) (Neutral amino acid transporter B(0) )%, X} Fr % 2 )iz £1k
M F R AR B i R, &5 i A Uiz RALB M B R o T 2 AR A W) 2 E i R R T 2
AE , TEAH B A 125 A0 A B AD IR BI04 O3 A o ARHIT 5% 45 L 9 2H 2R b 93 3R 1B M 2 1 ) o
H ARG O T — RS A RIS Tr BTSSR TR AR R4, B s rh iz RALB R 51 B
PR T IR

xR gEiE, 2EAB, E0Rd
1 5| 8§

45 ELI ( Colorectal cancer, CRC) Szl PR T WL A P TE AR g, 2 [ g A g R L TH e PR A
MRz — . SN EER R AR R FeRB LI RARYT IR SR S BILIR N ) Z2 Fh BB S R Rl i, 2R
RN, TR R RS B R T A EEAER Y ARG 2
TR A2 7E mRNA BB AR B B0, 0 8 A I e E R RR SR SR AT I B i i e . R R
JEAB I A 3 1 AR ) D RE Y SC AP IR — S A 1 R sl A S S MR LA A 2 1 A,
i VZ Z B R — R R E A TR B R C  ZR PR Z AU BT W o 5
RS 5 R A S R R R B Y & EUEEILN S R IRM E LM IIRES . AR, e 2 Rk
T e v R A Bz ZRAG B U T M B ) — SE SR (U0 B3 2 OB 1R 52 RALEE) A 7E 8 S
FIRATMGEAE LR BN, 12 3 A 16 1 O B 72 28 2 LA S /K f#% 8 11 ( Ubiquitin C-terminal
hydrolase-L1, UCH-L1) 7EHEA Ik ELA5He B8 1O 45 B i 2 20 b (25 LR 0K, 16 i 240 i i i 7% o 7 v
RIEFEAES e R IR Bz R B s rTRE eSS H I h i A A, PG, 4
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L H R — SRR T IR 1 T T B R 2 2 AR R 10 KU A T B ST
ARIARTE . AWTFER B TITESS AR B, X4 B e A b 2 AU 2t AT b, 4%
T 287 Mz ZALBME A, IR IS A R T T AR B

2 SEIGERSY

2.1 X/ 5iLH

QExactive i . Easy-nLC 1000 44T AH (6% R 4t (32 [E Thermo Scientific A F] ) ; PepMap100 Cq
AR BN (3% B4 (150 mmx0. 075 mm, 3 wm, & Thermofisher Dionex 23] ) ; Allegra TM X-22R
EOHL( FEE Beckman Coulter A ) ) 3 H 25 R T ML ( 3 Labeonco 2~ Hl) 5 T B HLUKk M HLFE R 50
(Mini-PROTEAN Tetra Cell ,Mini Trans-Blot® Cell, 3¢[H Bio-Rad A H]) ; Allegra TM X-22R E.OHL(EE
Beckman Coulter /A F] ) ; Tanon 6200 BEHE M54 ( 1 E Tanon 23 H]) o

Bradford £ 1€ 50 & JR & \NH, HCO, | i 75 i s L £ Wt e ( 218 Bio-Rad A H]) ; Sep-Pak
C FIAHAEAE: (2 Waters A A]) 5 ZipTip C W3k ( 3 E Millipore A F]) 5 G ULIERF] £ ( Classic [P
Kit, 3% [ Pierce 24 F]) 5 Ml FF4¢ TPCK &1 i [l & [ ( Promega /A F] ) ; Anti-Diglycyl Lysine $it{£ ( Clone
GX41,3H Lucerna 22 1)) ; Anti-biotin JT1K ( ZE[H Abcam A H]) ; HRP #nic A%t Bl — Pt ( 3 [H Santa
Cruz A +)) 5 54 KOG (ECL Prime, 5 Mt GE Healthcare 22 7)) 5 H R | M . B-%i 5k &
(Sigma 2AH]) 5 He iR 42 E o3 raialn
2.2 ERHE
2.2.1 HmMBEEORBKRSRERFE AUEEINMN 8 FUH&EE 1 HL bR AR B 35 MO HIBIH
B Besi2 It FARIGI T S B R . FERCREEL R BRI 25 01 bl B A R, PR bR AR &2
TG A IESC A SRR K 3 W . AR AR ESIRS  S7 BRI A BRER K g o TR g, R TR
A TLTEAYI LB HOA B 5 e T TR 2 6928 W (100 mmol/L Tris-HCL, pH 8.0, 8 mol/L
Urea, 10 mmol/L NEM , i& &= 2 H BEHIHI57)) o 4 A ijJéﬂéR’ﬂéﬁﬁ(iFﬁéﬂéﬂ’ﬂéﬁ, 1 min, [A] &K
5 min, B 4 ~6 KPEIT, R FIEW, I8 280 EP & h IR 4, 1] Bradford 5 1€ 2108
EX S E AR AT E BT . ARYEE FUE ST AR R R BORE S TRRE N 5 mg/mL, FRRER
A 8 A iYL SR A R B AR i SRR B o — DR, 8 AP INA T mol/L DTT, FE731R
5 AL T 20 mmol/L,56CIRJF 1 hy K 8 W I EE R 23, A 1 mol/ L L L BEREIA T, 52
SRRSO LR 50 mmol/L, 7EH I T #EES N 30 min, JH 50 mmol/L NH, HCO, ¥ U 2 IV IR
Fi e 4 A5 3 1:100 (w/w) FEBIIN AN 90 A , 37 °C AR IR 7% o A F BRI TR (XM 1% ) 2% 11 T
fi#e SN, 12000 v/ min L B EIEWEE RS 28 EP b, BEYIIG , 2 KRR 4 Sep-Pak C g BT AH A€ B0
Wb Je Ve R AR, 20°CIRAT
2.2.2 BRMUEBRAREES-GC REMMBIHAER 1% IIE RN & B 45, Anti-Diglycyl
Lysine §TAMRIEE R BB BEREER 18 I, 290 P UTTE 2% W (50 mmol/L MOPS/NaOH pH 7.2,10 mmol/L
Na,HPO, ,50 mmol/L NaCl) FE4MEUENG , ] o BT B9 2 IRV T R S e U0 52 vl , I A BT
B, ARG 4CHEFGARTE R, B0  EB e M Gk . VRIS, VR ZE vpy A TR, VRN 22
ZipTip C\ Wk BiER)E , U1, T-20°CIR77,
2.2.3 ERERERIESREKAIMSEEERT K TIROZIEEGEMAE0.02 mL Z il A
(99% 7K-1% ZJE-0. 1% TR, V/V) B, HGE B BE i EAET PepMapl00 €. S HITE 4045 46 1
LA SIAR A (BT A) F B(99% ZME-1% 7K-0. 1% R, v/ V) A TR BE VR, VR H 4 22 ke gh 7
W25 1 5 IR IEA Q Exactive BTG #EAT /08T . Bri A4l Oy X BOE M Y R 4R TAEREX ( Data Dependent
Analysis, DDA) . R4 S BTl 8 1% i 285 4 31T ARl 7081 Maxquant J5T3% 800 - Ak, 76
SwissProt 25 [ £ s 2 A 19 A8 % ( Homo Sapiens ) #ETHGER . KRS EE : Decoy B8 FE K H I
FEWY (Revert) B s FT A R A 4 R AR 8 ( Trypsin) 3 SUFERZ 2 DMIsYINLS ; B F RIFRK
BRZEN 15 ppm, T T RVFERKIRZEN 0.6 Da; PR (Cys) S He Ak [ & B i, 8 202 (Lys) 1Y
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+114.02 Da DI K WERZR2 (Met) B AL FIEE BT N 3 O B AL S AT AR, B R A5 A 09 TXT SCF
Scaffold 4 115t 2H 27 B4 b PRAR A EA T 0 1 , i B 2% 10 0y - SR A A IR K B (FDR) #5HI7E 1% LT, £
IR BB KT 95%

2.2.4 TIREFRENERBEIER K (SDS-PAGE)  BUE & & AR SR, DA S AR 8
JEVE FREZE MR (2% SDS, 20% H i, 20 mmol/L Tris-HC1, pH 6.8, 6 mmol/L B-mercaptoethanol , #ix
TR 22) W 5 min 5 U HHRIKGIEAT 08, BIKSS RS B SRR g 0, FH AT
2.2.5 FEAMESH HEAFEMS LA S min, 17T 12% RAMBBREER R E .
LUK 3 1 B3 1 SR R RS B PVDF B il 90z 28 I BR S REBT IR 32 IS, I AR I i B I A
HRP [ =4t DL ECL 332 RO i

2.2.6 EWEEESH A PANTHER(13. 1) 0 #r T A & A A7/ s 21 A9 R AL B i 2 A
YEFT GO( Gene ontology ) 438! | 43 BIHE 4> F I HE ( Molecular function) 44233 72 ( Biological process) .
HHf12H 53 ( Cellular components )3 /N2 T X 8 14T 2L, ffi ] DAVID (6. 8) T Hi#17 KEGG ( Kyoto
encyclopedia of genes and genomes ) 155 18 & #4047,

3 ARSI

3.1 FEBEAAPZRUEIGERREN TR
RTINS B e 2H AN Pz SR AR M R AR MG DO, R R I 2 B e A 2R S
SDS- 2R P 446 P I 15 J5C FEL K o 5, AT AR e (BT 1A)

CETTRESIE T A0 5 —th SDS Bk me e e ¢ n” b [_'!”
ERTEERE EHAS | HHLIE Z L LR L = -

ZREREME AR (K 1B) . 453KV, EE
SRy T IS 2 25 B W ea el 20 iz RAWE M &
(R B0 « 85 43 F i X3 1 (> 100 kDa) 19
ZRMBIHREEON T & 85+ & X (<20 kDa)
EAZEMBREER Y, XFERATHEEASK
HEZRE RN, —HHFEHBEHEAN ST REKR
WS, 53— Iyl B RACHO T K EQERMORIN gm0k e s ot
ERHEHIESRE. P (A) DL 2 RS 1O S 5 TP B)
3.2 HEMEARAPZEUBIHFER-GC HREK |4y, KM 1,20 wes 2,5 pes 3,2 pe
BRFIEMEMEE Fig. 1  Sodium dodecyl sulfate polyacrylamide gel
AT B R B SRR e A fE , IR electrophoresis ( SDS-PAGE) analysis of whole protein
FIBEXT S A IR S Y AT R K i 15 B 22 extract (A) and Western blot analysis of ubiquitinated
IR IR A, 1 F HP-GC br & 045 S Bt f&  proteins (B) from CRC tissues
(GX41 )Xﬂ“%ﬂi{{ﬁ%ﬁ%ﬂlﬂé\-(}(} 19%%%5&5&??#%%1@ Amount of samples loaded: lanel , 20 pg; lane 2, 5 pg; lane 3,
WAL BT WA K AR AT sps-
VR O M B J5G FEL VA T 8 K T e LA E A s R RS B4 RE (B 2) o 25 SR AR A
JERBE K it I, BEAR SE /K M 2 K, gad biicor e 5, Ik SRR LT & A REAT 4007, RN
TAE M, BRI SR A ZE AT e AR IS kB & AR D
3.3 BEEM/ABESYNRHEEE-RIEBERSTEE
PEGPEDTVE B A0 B -GG AREE A6 K BB 28 YA €00 1% - I 1 166 FH 9 A 75 81 A 2 K 1 1 00l | P
AT TR R R S 15 3 2036 KB, TR 328 A AR 1. b, -GG FRZE B i IR BUECK
1497 A~ HJE 287 FraE . R 150 T E 8 LHB M 2 I B e R R . CA R R, X
2R AR eSS B SR g i kA R R R BRI E AR, s i
HAP IR 2 o J5L( Prothymosin alpha, BSZZQ6 ) 75 4% ¢RI B /KF &AW F 3, 91 H.-5 Wb 132
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Vi Wbk B R v e B | LA % PR 1) A DDA DG
A LW, e SEMBRRED 3
( Transforming acidic coiled-coil-containing protein 3,
QOY6AS) 7E B 7 AFLIE " th R B F
5B 0 5 1 &L 42 1E AH G, Neutral amino acid
transporter B(0) H#¢ & M5 45 9 X B hiia T 24
Yy Cetuximab AT 2544AT 5, HARM il J5 BEH b I8
RN 25 U ARSI RN B R AL
M IR B 11 A2 (Annexin A2,P07355) , LA HF5T %
B ISSIBR A 11 A2 TESS B9 P B ek 2 fie a0k i
e 240 ML 3 T S A T AR ISR R L L R 1 Y
1z Z AN i — P FE AR LR A BROHE T 8] 42
AR g TR, A AR R — R
5512 ZR ARG i A By 45 UIAH 5C B4 45 Tl iy 44 0 44 AL
it} , £ 45 12 R -40S % B IA 11 S27a ( Ubiquitin40S
ribosomal protein S27a,P62979) 55

£ 1497 D& A -GG ARZ R IRBEH, B T K& 5>
FAHIA-COAR R KBS B &3 14 A2

F 1 ARIMZ E A A AW 1 - S R 20 B 4 e 45 2R

K2 S5 S S H R AR -GG AR%E ik
SRR S

il L. BEUIHG; AR 2 BEV)E; AR 3. RRMIE R
Fig.2  Tryptic digestion of whole protein extract from
CRC tissues and affinity enrichment of the peptides
containing-GG tag

Lane 1: before digestion; lane 2 after digestion; lane 3: after

affinity enrichment

Table 1 ~ Summary of ubiquitinated proteins identified by liquid chromatography-tandem mass spectrometry ( LC-MS/MS)

J5 B R R

ﬁEI Posterior error Y EAR Sy Mj/ﬁMﬁEj%ﬁ . HLf Rﬁﬁilfnﬁ
Protein pr(ol}))%li;l)lty Score GlyGly (K) probabilities Charge (10)
tr| B8ZZQ6 | BSZZQ)6_HUMAN 0 307.15 AAEDDEDDDVDTK (0.999)K(0.001) 2 0.15816
2.83x107* 127.05 AAEDDEDDDVDTK (0. 133) K(0. 867) 3 -0.20388
0.00506117 76.24 EK(0.5)K(0.5)EVVEEAENGR 3 -0.03303
sp|P62979 IRS27A_HUMAN 0 269. 87 TLSDYNIQK (1) ESTLHLVLR 4 0.98096
2.52x1071% 202.00 LIFAGK(1) QLEDGR 3 0. 40295
1.02x107%7 184.98 YYKVDENGK(1)ISR 2 0.20863
5.53x107 152.38 MQIFVK (1) TLTGK 2 -0.21800
sp|P11142 |HSP7C_HUMAN  5.19x107'® 239.87 MVQEAEK (1) YKAEDEK 2 -0.00936
3.52x1071° 139.38 ITITNDK (1) GR 2 0.30910
2.90x107% 136.39 NQVAMNPTNTVFDAK(1)R 2 -0.30471
7.23x1071° 115.56 VSSK( 1) NSLESYAFNMK 3 -0.19288
0. 000186982 112.94 AMTK (1) DNNLLGK 2 0.52674
0.0155467 112.36 LSK (1) EDIER 3 0.55803
9.34x107° 104.43 IQK (1) LLQDFFNGK 3 -0.07420
0.0212092 63.073  ENK(1)ITITNDK 3 -0.12481
0.0218522 60.17 DNNLLGK (1) FELTGIPPAPR 3 0.04194
0.0211834 59.27 EEFEHQQK (0. 095) ELEK (0. 905) 3 -0.29737
0.0110235 58.32 QATK (1) DAGTIAGLNVLR 3 0.01809
splQ9Y6A5ITACC3_HUMAN  2.17x107'72 225.33 DLDAVVK( 1) ATQEENRELR 3 -0.37110
splQ15758-31 AAAT_HUMAN  1.85x107'% 225.31 HYRGPAGDATVASEK(1)ESVM 3 -0. 46030
sp|P41440-21SI9A1_HUMAN  1.00x107"% 219.03 SAAEEK (1) AAQALSVQDK 3 0.13205
trl E9PPJO I E9PPJO_HUMAN  3.20x107'%® 218.11 EALQEK(1)EEQK 2 0. 86858
0.0119132 56.14 GIEKPPFELPDFIK (1) R 4 -0.11473
trlHOYD64 |HOYD64_HUMAN  1.21x107'%° 214.89 EFLSAK(1) EETPGAGQK 2 0.07854
7.91x107% 198. 81 ELQSK (1) EFLSAK 2 -0.09090
0.000232501 98.90 EFLSAK(0.003) EETPGAGQK(0.997) 3 0.26079
splP07355 |ANXA2_HUMAN  7.13x107'3 211.70 SLYYYIQQDTK( 1) GDYQK 2 -0.16309
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%3¢ 1 ( Continued to Table 1)

&1 ot e . g pUtRE

Protein pr(n}I))z]Ebl;l)lty Score GlyGly (K) probabilities Charge (10)
1.59x1073 160. 87 TK(1)GVDEVTIVNILTNR 3 0.34711

1.99x107 132.88 EMYK(1)TDLEK 2 0.64174

9.02x107 104.55  YGK(1)SLYYYIQQDTK 3 0. 03044

0.0162436 101. 46 DLYDAGVK(1)R 3 0.47722

0.000421811 92.94 TPAQYDASELK(0.995) ASMK(0.005) 3 0.49975

sp|P57053 IH2BFS_HUMAN  2.98x107'" 209.67 HAVSEGTK(1)AVTK 3 -0.27941
1.31x107 126.39 AVTK (1) YTSAK 2 0.29467

0.00318619 71.93 VLK(1)QVHPDTGISSK 3 -0.10291

sp|P28066-2 | PSAS_HUMAN  1.09x107'%" 207.34 EELEEVIK(1)DI 2 -0.18844

-GG ARZERIIRBE, LUK 3 A 3 -GG AR kB (18 3) o i 455 15 217z R AL i IR B A A& i iz
I 6 R P B 737, o 2 SRS 1P 91
B S K ’
3.4 ZEUEBHEANEVERESH
EBh A (5 B2 T H. PANTHER #0284 A 5T

ST 15 012 22 AU A 1 2R 11 HE AT 2 9 17 2% \ oo
(& 4) AT, X Se 3 B A 312 B9 S RE 7 A1, A o
T4 F454 (Binding) fEALTE 1 ( Catalytic activity) |
B4 945 5 P ( Enzyme regulator activity ) 4% T3& i &l 3 %E%ﬁéﬂéﬂﬂj-cc [N E@Jﬁ?&%ﬁﬁz‘fﬁtﬁ
T ( Transporter activity ) F% 5518 75 1% ¥ ( Translation i\@%ﬁtzl -GG BRAE AT 2 -GG bt AT 3
regulator activity) % ZF 5 IEE, XBLHHZ ZiLE I, CCHE) , .

. R Fig. 3 Mass spectrometry analysis of the peptides
MR —Fh A= LA N e B A — R B3R S B 1
HIigews K245 H s A b vr 2 AW F i fe
TESS H I LR A 22 R (5 5 7 00 6 19 22 T 0 2% v R 4% e R T VR T . LA 912 24 72 ( Biological
process ) X %58 15 B Y 8 FLEEA T & 0T, WA 2RISR . X S MR A S R —-FMENE ZER 2
RAA, RIET R 24 HAEH A RS ZAVI G 8, 2453 ( Cellular components) i & £ 454 i
NG H A i R AR T2 53 A T8 A0 R AR A A S 200 i R e B A BT R A3 o G R R A
( Golgi apparatus ) , £k %7 & ( Mitochondrion ) | P Jii ¥ ( Endoplasmic reticulum ) | if§ #b 5% 43 ( Extracellular
region) 4K ( Cytoplasm ) | 20 e & 22 ( Cytoskeleton ) DA Sz 4% Ff 20 Jg 155 1% 43 ( Organelle membrane and
plasma membrane) ,

PE—AE ] DAVID T HAPAHIS S E B 287 M2 RABMIE H 1T KEGG 5 5@ B b7, &

B3 —FRIUE T PRAE R . AR T LAY 1E 5 38 B AR YO 3 B (Proteosome ) ZHE{A (Ribosome ) |
EB Ji 53 /8 4% ( Epstein-Barr virus infection ) | PN J5t [ £ [ AL # ( Protein processing in endoplasmic reticulum )
A, Hob NI AR N AR S B P VRS Y 6 AR I (Hsp70 ,Hsp90 ,p97 \DSK2  Ufd2 \RAD23 .DUB)
HREE T AE N ST AR DGR Mg AR , O 512 A 3 00 3 B B A i AR B DO AR DG (&1 5) o 1k Ah, I
A AN # b 8y Derlin 25 (09 & 7R KW i 41 21 b 3R 3B K7 5, JF HLRE AR 2 i 33 240 i 1
W

4 Fi

AR S5 B e 20 2 S IR K i 5 15 B R AR 5 , AL S e DT BARK b Az
R TRV AR (-GG ) MIKBLHEA T & AR Alifb )5 , WA (- B i 430, s 45 15 81 5 -GG
RSB KB 1497 A, HE 287 FhAE T, A 45 I IR E o JA ( Prothymosin alpha) 5% AR M 5 4 il 12 i
# F13 ( Transforming acidic coiled - coil - containing protein3 ) | H1 $4: % FE i 4% iz 25 F1 B (0 ) ( Neutral amino

containing one, two and three-GG tags from CRC tissues
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Biological process
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Biological regulation
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Establishment of localization
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hythmic process
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Percentage of displayed proteins

Cellular component
00 05 1.0 1.5 2.0 2.5 3.0 3.5 40 45 50 55 60 65 7.0 7.5 8.0 85 9.0 9.510.010.5

Golgi apparatus
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Nucleus

Organelle membrane
Organelle part
Plasma membrane [

Percentage of displayed proteins
Molecular function

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0 55 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.510.010.511.0
Binding
Catalytic activity
Enzyme regulator activity
Molecular function
Motor activity
Structural molecule activity

Translation regulator activity

Transporter activity
Percentage of displayed proteins

B4 BRI R AL E F A Y5 BT

Fig.4 Bioinformatics analysis of the identified ubiquitinated proteins

& Hep90 |ER—associated degradation

Hsp70 (ERAD)
Hsp40
TRAM
HSF
Derlin NEF || 1S |
Otul

Ubiquitin @ DOA1
ligase @

_______________ .
i | @

| Ubx |—>|* p97 | ]*DSKZH Ufd2 |
=" I RAD23 DUB
svir | Prgl
Upl4

Ufd1

Transport complex

&5 P AR S e 1 4% ( Hsp70 \Hsp90 .p97 \DSK2 | Ufd2 \RAD23 .DUB AILE N | B IEARIT)
Fig.5 Endoplasmic reticulum ( ER) -associated degradation pathway (Hsp70, Hsp90, p97, DSK2, Ufd2, RAD23
and DUB are maiched genes, which are labeled with red stars)



553 W M . 4 e LU A B 8 3 A R 1 B AL o A 361

acid transporter B(0) )%, ANFFEXF 45 H e 4 2L B932 FAB M0 5 1 RFN S 0 A SR8 DU E T —Fh s
S BRI iR BSR4 ST DI IR ARG 45 B I iz RARAB R IR 2 3 WL 4 a5
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Proteomic Analysis of Ubiquitinated Proteins
in Colorectal Cancer Tissues

YANG Zhao-Wei' , WANG Jing-Ying', LI Shi-Meng' , LI Xiao-Ou®,
XIE Feng', HE Cheng-Yan ™'
"( Clinical Laboratory, China-Japan Union Hospital , Jilin University, Changchun 130062, China)
*( Clinical Laboratory, Jilin Province Tumor Hospital, Changchun 130012, China)

Abstract  Protein ubiquitination modification plays an important role in the occurrence, development and
metastasis of colorectal cancer. In this work, the total protein extracted from colorectal cancer tissues was
hydrolyzed by trypsin to obtain a peptide mixture. Then the peptide mixture containing-GG tag was enriched

and purified by immunoprecipitation technique. Finally, the enriched peptides were analyzed by liquid
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chromatography-mass spectrometry ( LC-MS) and the proteins were identified by database search. The results
showed that 2036 peptides belonging to 328 proteins were identified in colorectal cancer tissues. Among them,
1497 were the modified peptides containing-GG tag, which were derived from 287 proteins. Apart from most of
the peptides containing one-GG tag, 31 peptides containing two-GG tags and 3 peptides containing three-GG
tags were identified. Among the identified ubiquitinated proteins, many proteins were found to be closely
associated with colorectal cancer, including Prothymosin alpha, Transforming acidic coiled-coil-containing
protein 3, Neutral amino acid transporter B (0). Bioinformatics analysis of the identified ubiquitinated
proteins showed that ubiquitinated proteins in colorectal cancer tissues were enriched in a variety of basic
biological processes and molecular functions, and were distributed in various subcellular organelles and
extracellular matrix components. This study provided a specific and effective method for studying the types and
distribution of ubiquitinated proteins in colorectal cancer tissues. The results could be used as primary data for
further studying the molecular mechanism of ubiquitination regulation in colorectal cancer.
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