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Figure 1 Schematic workflow for proteomics analysis
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Figure 2 Proteomics strategies for protein identification
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Figure 3 Proteomics strategies for protein quantification
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B BAE R AR LR B ] 2 B T A )
VIR IERN B T A TR K. ST A
JIERAT R E B A BAE SO E: OE IR E
R Hi R (fluorescence resonance transfer, FRET). 3

1.4
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%5 B 7K 24k (surface plasmon resonance, SPR). J&
FAER /1 855 R (atomic force microscopy, AFM)Z%,
DL EFR FE R T WA RAR 2 B 2 A YR AR
PR AN AL Y, T A T A I AR |
E T E AR HE: 15 A8 B% (chemical  cross-link-
ing). & HYTIE (coimmunoprecipitation, co-IP). W
B K /R B R (phage display approach). B4 3%
e %% (protein fusion affinity chromatography). F#
BEXUZ 28 35 A (yeast two-hybrid, Y2H). #BESEA4lifl
(tandem affinity purification, TAP). I G2 W B 751
JE (enzyme linked immunosorbent assay, ELISA). £
JFU A % 37 (protein microarray). HH, Y2H. TAP. HEH
JRAURES L R TR AR R T A — 2R T A b T L KR
HR R DR LA P e e i R BRI, T A
WIEMEER A, ERBOREREAS BB, &5 1EK
HHRE SR TEMN RS LR, Bk, FRARSE
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AP35 T 4-DESHIBS4-DESHE A, FiIHiH A 45
B P HL KR 4 (Part TYFIAR 1 FELYK 4 (Part 11), Part
T] SR AN 53 B F R 73 #4405, BS4-DES7E4-DESH]
TRl KT R S E A, T e R A
H R AR A BAEH 8 B fEPart TR 70 25, Part
T A] DA 8 (ot 526 AR Bl BATE F i 1 o 0 4 s 28
AT VAN ERAE. BEAh, T Sl Part TRIPart 1138
gy (At EE, W HIPA7E4-DESFIBS4-DESH A H
3 S T - 7 R 1 R PN A R S RN K - S R
5 PN A, S uE B, DL_E P A A& T
EFERNEAOREASRHEREW R, ERN—H
TS B A AR T 2 s 4L 2 i e 02,

JE I S0 v R A K B B A A BAE
FIBE, (BT Iseie vk i B . e ZE R, 4317
1E— T WB FE A R i 1, BAE A TS 2,
B, VB SREG 7V kb 78, 25T 11550 A AR B A F A
RUKL 55 D7 VR IR R ke ok, inJE AT (gene neigh-
bor)ik. FE[K % (gene cluster)ik. RAEKE WG ML
LRl (network integration). TGO RBESE, SLI6
JPFERNE R BCA A, 45 85 5 Al AH E AR A
HIEE AR TR T, FIR, RN
Hmim i W IR AR T 1A £ AN R 1 SRR ELAE A
LR, WBioGRIDAHE FE'** . DIPK# ',
MIPSHE FE" . MINTHd P 1%

TEDKDYI Kt FE, R A AW k%
R a0 ] AR LA AR, (B2 H R EF ik
DKD# &4 2 [ A EAE F O R AN A 153 2 78 70 He
Y248, FHAS 7 DKDER H 5 7 U 45 0 45 1 4 TR A 22
MBI E Al EAEE AR AR R RS e, i
SN D2 AT DU S A0 AT E AU 7 5K, 7Rk
HAEIKF L [ R DK DAE O & 1 2 18] i A EAE A %
%, B BT H/RDKD R A R R 5 F AL

gi LRI, |EARSEEAR. EAREEHA,
|AFEEHAR. FEAREESHEARMEE, ANl
563 T DKDE ATHF I FRAR R (R, N NEH
JAH 22 KEE S DKDEUR LT B2 B br &4
YRTT R S ST RO S B T R U B R SR,

2 FRH AL R B B
PR PR 2 RS WA PR W i A B — 3R 5

SR TR, RO AR R R
ER. WMIRERAEARAFESHRTE REH
I3HT T DKDEE AR GRS, JR 1% ek
M%), s T HE R B9 R 4 AL, HF/EDKD
RIS W AR T PR T — SR, T AN
IR R ARG T % Bt FE B AR, N4
AT DKDELE | R IF B 5 SLin B fill.

21 EHEAAEDKD R ALHIBEFE A B

T f#DKD R A K FE I N AENLI, KT8 983 AL
B TR KR IR T BB AR L K
I, DKDIURIEART Z a8, ZMALEIZSYE T HIRWEE
M PV, R R A A AR S R N T
—. MM E B P T TR U B e A e &
A B T8 s B R ST RCRE R R AL B A,
MNER 5 2H 2 7K ff BT DD & 6 HIL ) 10 385 ks S G A
FIH LR & A 22 R v, AL IE WA 5 DKDAE A
2 iR FRIkIE, PUNSRISDKDE B ks &4, Jf
DAY 36 HA 038 75 B 1 TUbR S i 0 Gont Feadb A7 4R
VA D RERE () B 9K

DKDZ & A IBE R I AORE, KIAREE T =piep
Hi(high-glucose, HG)IHE /R & 5 5 BUAIE 5 il %
5 RIA, 5 FEUE LR AR ™ E TS S0 Tt
AFF 50 v Bl A B2 X6 2 0 e 1) 52 il 2 PR 2 DK D RS L
il 3 Al. DKDZH 2= RFE 2 B /N ER R 40 A &b ik
Jfi (extracellular matrix, ECM)& H AR &, K, RIE
4 L RT B AE R R B R K R R EEAEH. L%
VR F2-DEAIMALDI-TOF MSH A T KR &
R A HGRE R B 15 97 5, H N AR IB Ak
AR EAAL, HHGREW NG| R A G 5. o iR,
HarEREARSZ R-BEAMKSREEXR, /TN
BT B BRI AR, IS 5 TR g A R
TESPSERG R, B B AR TE P RO PR K RS B 1
B )R IE A W2 T R, RIFHGHT Re & iE i 5] K iR
A T R, A4 1 4% 40 B I AR DG BR B R IR T =,
FEPE IR B R ARG U, 25k T &
TS AR AR . B AR B AR B A, S8 B 1) 2 4 2 T
INERBREE R IR NERE E R R A 4y, (HiR T
SEAMMRTCIE R, FOR AR T B 2 40 i B e b
PIAN T, HA AR 5 KDKDIREEKFZEZ —. N
TRFTHGR T 25| & 2 b i) E 2K %, Schor-
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F 1 TR AU A AE DK DR AL 8 H
Table 1 Recent applications of proteomics in DKD research
fE# B BARIE ML B g 4 B¢ X ik
DKDR I HL 5T 77
g, WOEAMRF SDKDAIXR 7S R E ERALR R T I
marikaneyf A 201 KETEMER g riomigimng: s sikmstige  IRUIREOD g,
n=10, fEFEAME: n=10) 122 5 28 1R A
s POCRRRIRIEE PR (ER R BB ROBEIRAS | DKD LR R N
Fuf A 2016 (MAL];I;T*gF wisy FEEEFIERGT (O IRIKAh % SRR SSE L 17 MR IR, WAL (73]
QBRI RE: n=144) W, WRERAS T AR, 5T RIE T
AL T AT s R
Aluksanaswan EMEREAN RRUEERSEIRNR e e e RN AR,
p 2017 (EAMAM%  BERBREARALERN ot s p e O RSk [74]
HA y oy €, EULIEME AT T, T e
S3HT) AL, silniea 5, THRAR T, e
LS ATPIK P T, B 1 1 JEDKDA
Ca® 3B A7 LE R <
XU 2 e — et A BT PO 3
ANEF LA R B 762 B MR T LA 3
Cloet A 2017 EEVUEREA HOCMIEREA TS ITA PERAM, SURH6I-c o ORI EALNTLL o
(SILAC)  # ER AN AR FAIRG. 0 E-6-DERe-N-Z Bt UL S, ik
HERSEEL. RIA=TIREE (1 DKD% Jit
ol L
Er e s POUBEUKAES SDKDI  HADKDE# ARG X DKDRIK A LU L
Krochmal®f A 2017 =, 7|é(CEIlJ\/IS)E MIRIRAKAY ISR (DKDRE A A, K BI3028 72 2 RIERK, A MKLMEIT Al [75]
=121, BERRIR 8 n=118) T PAF1TRE R KL E AN AEDKD P RER LS
B DK DI DKD 4 x4 R B
Guillen-Gomez. o EAVRABIER oyt m gt v RALHATI66R SRR, 3 JOERAIGDKDRIERE o
EIN Hokwems) et e IO R T A A R IR M
n=9, JEDKDAEAR2 B4 FR 75 e T
e AFINRIERETHE
B n=11)
EEARUE A B 2B 157 £ 2 AT A
ARFRCER S SREAMASUIRT R, S54RI, e
Rossi% A 2018  (shotgun)/ii i TIMP3HLAST/NRDKD  TIMP3 /N B i S A A 2 TIMP%%&@;“E% # [77]
%), Bt R P LA B BB R 2 T % -
3T AL,
) . L REAALEARI-AUR T BRI S 5 = R
M 2019 EATsEA TR CO K it wmkans FORAREEEIGER o
- (2D-DIGE) R WEAE, Bl E IR, SET IEHARRBR, Mi5IK T
NRy e I £F 4 fL DK D
BERAUEROR Y], B T
ErUeRbR  opubnsgi 0 ERITIGER D BB )
Liljedahl%E A 2019 (ARFRICERSH  ZUAMEIE T B ;‘;Ef%%&%ﬁgﬁk R s 7]
Ghogum)iffiE) R ERALI S A L Neuror SREIL, IS LT
plastinfs [ i FIXU N RE A 2R EARMEE
tRNATEERER L N i
B T A L BRURSCE E MR S5 e 3
Smith% A\ 2020 (MA}]:blzlE\481) '@ﬁﬁ%(nm%%ﬁjfg %ﬂm FURAENEWIDKD & IELF 4 NIALE] AT IE [ 5 $DKD - [80]
TR PR 2 %+ n-) WIS rh ik T P 2 JE IR
TENE B 1 /N B R 2 e
RILT Ne- AR (R T S Ne-BUaI (% L)@ 1%
LA a0p0 EFUUERECR SUNADKDAIXMIE AR MDKDACE NS 5 1 IEHE G b NBMENR o
' (LC-MS/MS) RS Wi IRITERAAL IO, WLl Bl-2% & FHUA S E
L DAY A -2 1 JELT4EAL FIDKD

P AR S 250 2T 24
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(F14:1)

P& Fh ToART5i% PSR IR S WHtE X SCHR

DKD - HiZ it 5t

g KRAHI, DKD KR  DKDKRBIIRIMBA

HAUVF RS E H Regucalcin - AEMS IR AL RIS HIDKD  [82]
EARZEETA ARG

B A5 KINDKDK
JRE AR R A 2975 LiARE ARRE L E KN T SHUE

AR EEER  RARINBAR TR

ZubiriF A 2015 AR(LC-MS) Tk B DKDI R 4

HFNAEDKDIIRIKAEY)

megeitok O SEDKDIORIKEI)  opon ) shy R i geis Rk, Joi BLECRRAE AL IR FUR
Ber®A 2016 T cmsms)  PEPCEHRIRIRE g T e i B E s e ()

B n=642) DK R, J5 7525008 i Wk
52 I K I o 7

IR AR EL, WEERT BB B PR S B I AR AR
B A SN R I E S BT S 233 E R EE b, BERRILAI L 23

Al Hariri%$ X 2017 (LC-MS/MS) FRAHF R ARACMPTMs IRy 5T, e R D aelans . ik Tl SIRLRRDIRER  [84]

ik BMRACERAOCE AR AR 8. LB LA 2
ET e SRR TGS
MR FR AL T 5 BB R
HABUEEHA FIBiA4. AMA THISC &

(TRAQ). L1 DKD &8 MIEAEA H A4

| & KDL Lt

Bringans® A 2017 %iebtRnuliple 75 VAL
H R =20, %0

reaction monitoring, . pr o siwm e, B
MRM) UELH2 TR W PR 2838 n=572)

Fi2. B-BREEEANL. SRR EARH IR
REEEEARS a-1-WERED DKDE ISR EMARE  [85]
R/ E ARSI FIRTA S DKD  REWBEXEDKDIS
BENK, R iZliEAR.

JPEARAT, IR I8 5 43

ARG ESA  UDKDEHR REISHAE  RBEA AT NGT# EREEARAT LI T

Vitova% A 2017 (2-DE) VIR EMEREAEA BT E2ANRIHEWDKDE B DKDA YR EY, [86]
h BEREERHA  JREE =11, BMEA  AEWEY, Hkininogen-15  H KR B 55DKD
(MALDI-TOF MS) EAREH: n=14) DKDHJAH I 5t HREEY)
—— PP CKD273 7 HA T CKD273 73 248 Tl 7 bt 15 5 .
Lindharacss A 2017 ST DD H R R PRIRE, i CKDZVEDKDRELLE (o)
CHE PRI B2 n=737) 756 DK D A 9100 & e
IO IF fk 2R 2R B R SIS -
s e o H fik Bk 8 (5 5/ WLEF (HCR) e y
Liao% A 2018 PUL Kt n=2o, A HAEACR)E &, il WDKRDRCNFZSE R oe)
(iTRAQ) ﬁﬁﬁ&ﬁ%%: n=24, i A% %%%‘ﬁ?ﬂ!ﬂé%iﬁﬁﬁ%‘ﬁmﬁiwﬂ i%mﬁ%rﬁ)%ﬂ% FDKD
PR WE R 238 n=16, fHE =R i

ANk n=35) ik FHAAUC)E

S BEX R ALI L, 2ZDKD
FHGDKDRAERBHIN 2R RIE 1 Fh 2 R RIAE A e
BB IVE SR TR L, 3R T, fa FEL I P SR o1
HRQ-DE. MS) #13: n=10, fRHME: n=12, 4L, &R ZANRAZ Do A B L
SR n=8T) WA R BB T 20k PR ALERY
3ot M 1 26 11 5%

Bellei¥f A 2018

K HIC s-plate MALDI-TOF-
MSTE Bl 45 Sl W A 150
DKD(H e A & A R B R
W n=53, ToEE A RN
FRIF E n=87, AEWE R
I IR B n=48, i
FEANMAE: n=50)

TR AR EH R I
T KER2-MIERE AR MClara {4 H]C s-plate MALDI-TOF-
M AR (R, X PR R A BE MSHKEINB2- ek B A SR
X /g BRI 6 BE T1 ClaradllfR 85 (9 5% BE NS PRk
BAOTBR A& FU R P R R S 2 1) ZWDKD
N77.3%F191.8%

| AREEHA

Chen¥ A 2018 (MALDLTOF MS)

[90]

{EDKD & MG & A f4h H
I S5 1 5 [K F Beclin- 1 {1 7K T
WEST EBEHLH S DKDR AR W RAR T A, 725K 25

Naguib#l HAEEHA 15 22 m J A [ o ' e e e e DKDERHAEAE FIRE D fERR
Rashed 2018 (iTRAQ) JEMRRQEPEIRB SR E M, Beclin-1[1RE 55 Nk BT TokD AR U

&:n=70, ERAME: n=20)  JEE. JREAEASUEET
B BB BRI S TR L
MRt
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(F152)
=4 A HRT % WMFARAE W guas R FiWw-9'8 SCHR
FEME IR 83 PR ET ST R
MRIEA RN R POH AR T D8R TR, 15, 17, A TE I PR W PR g S
PatclfiKalia 2019 FARDBEHA 2B RMWEES FEEA 23, 34, 38F46kDEARMN  RESTEERAFREE [92]
(2-DE) JoE 2235 B CH PR 9 6 Fe ik B M PR KRS Th] 73 2 DK D
n=390) VR I A5 5 P SR (R AT B
[l sty

H#EEE A . CDSPLEFE.
AF MK AR EARE RS RERKEFESEEOM  Promarker D% —4 1K A4

bt A 2015 (R e ——Promarker DEUMRF 3. 44 MHDLIBGISA Missi SAERGS
‘ B Ry TEESDE FEEIRRQAE BRI SR Promarker K, AESIETH FUI2 AL

SR n=1551) DIRAA/EFNDKD AR T I PRI B 5 IE D RE T B&
Pl

7 ADKD S WIE Widr E4)
(PEAMER AR URVEIR o s g
BB iH: o0 (FAKRAE LT RIS TR e g e
Koziolek® A 2019 (2-DE, 2D-DIGE, [ JR2B4HH B & n=60, E%ﬁ%%%-LaHﬁDf{D;&ﬁ 1 DKD R Z WA [94]
HPLC) A SR 1 2R R B Crirco0s) HiFbREY
n=32, WL AL RS ! '
n=563)

S RExt AL, DKDE ¥
PRI B R A 10400 B BT
W5 ADKD AR A R B B4k E2. Hafamin, CD44

HAFUERRAR  BIIREEFQEM RS PUSTEIEARADCERE Q- RE O BUbs S8 B

Kaburagi®$ A 2019 [95]

ClEbRiCER)  n=122, DKDER: n=81, i 207KV 5 IR (A & A ALEF LA DKDH3E
ANk n=24) B NBR I 8 2 B ARG, R
Tihe N B B3 1Y PR afamin /L
L R S

CDRTHLE . FHRL T-1 Ml i
VRBRE T S e i A CDXTIURL. it
GRECIRSH M PRI % fowlonm o)
B, AR Ak 7 ] IO
S R .

TR M2 WDKD /N A
b A AL OB PR FR
n=859, DKDHE#: n=315)

EESUERTAR

ey
Colombo% A 2019 (LC-MS/MS)

R R LA FIDKDIZWibr SR B8 - 1IMp2-BkeE MR 2> 71, B2-Hk

Colombo%# A\ 2019 (LC-MS/MS) TR RS IIERE ARWERARCUIIE  REAFIMSIHIIDKDR  [97]

A n=657) TIRER B ESSPN A Ry HER IO
SXHEALHILE, fEA7 BT
psr KD ety ERA2DKDBILK

. v ey PR RE ST 2 AR A (32 R
R R Z R R ARIEEILCE

. Z 2 i, i), B W RERRNE RS
g oo EOWEREA gpmeponmrmn s, LM I ROCHIE WAEBIEMEIIRS 9y
82 EMAORCIRL g epowm pmamnn
BUBRIRIREH: n=8D) e llectine |1 AIA BG4l & 5
FLUR-T AT M 2 7H7
EER R A Proteasix F {1 T 48 Fi £ 1 i
« SASEIBY B it e 5 IR & v KA DN
Brondan A 2020 (oS R SRFNEIDKDE ARG TS SR AIRAE60 R KR TDRD (o

It (TAOKDEH: im60) HEEEER AEGEK AR
| i 2L 1 R4 2 1

DKDi&EJTHE T

R e COERFEEE REECTA B K T4

mogibh  LCOKOMIIIE sk e R EORasS kD
tomsms  ETMIIIRIIAD T i i, SRREERE R, T
ARRABE: RORRABHFREIE (BRI RE

CKD273 A 75 U 19 3 1R

A4 T HIUDKDII R, DL CKD2734 B F-#¥ fDKD

SHACKD273E MR 1 MR KGRI # AENE  [101]

bR IT, REsL PSR YT B
DKDik {1

WatanabeZE A 2016

AP EE R MR A BRI T DKDAIAUR

Lindhardt®s A 2016 ™ o 1) QIR R 54 n=3280)
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(F1423)
fF8 SRk S B4 R e 3 ik
e s e o o K ITEDKDIEAR B bR 8
D b kAR, I, WIEZ IR
oA 2017 EARERSCR VORI S RARBARAA RS I TR
- (LC-MS/MS) T ﬁDKDE'}EZ%%J;ﬁ C T AP TIEREEEEM2 R 515 R E NERIR AR, AT b
g ety STUREE LVDRRIRIG A {F 9 DKDIIAERE A
o B HEE R4 1E A
PERFGK KR HEBIEAR. &
N kNG
(i‘?gﬁ}’gﬁ%ﬁ RGNy 0 PR RST BRI B g v iy
CivantosZ5 N\ 2017 5o irrr i ST EEDKDER AT hif s SO B R B BAAE ZEDKDSE  [103]
Ji % B BiIAR(MAL- FRHLE 95 K BRI B A A 22 0 SR, e
DI-TOF MS) FIMEARREAGER, £
AR A R AR T %
Jifi 5 AR F; & IR BE DK D7)y
S . SRR ER R A R AR A SR AR A, S 3 R e IR 2R R L
Ciiedanizsn 2017 EeEiy  SOUEESERCI st meokm- 0w FR e
J - AR(LC /MS) MF}"J‘?Er%?ﬁI‘Lﬂ s ZHTRMERIERE TREA 2 FEE RSN RA
HE Ji-8 AME MAEE RS E AR [R] F 25 1 o
BB AT RAERE I
EEERARAFMEYE RS
ST R, hispidulinif#5 /) HEFREEWIEIT A2 A
W 2018 FEAREESAR HALAERNIDKDRAIT K PimIfIH SRabE A -18 #  5 JRJE3E K Pim 1A HAF H [105]
) (iTRAQ) FEAE R ML ZEMILERASHEEUE R D MEDA, S HEIETHL
YN SRy s i i) AF 1) & 4 B T
LRk R E A - 1%
; Sz BAAM L, IZNERRIT AR
T — gfﬁﬁ%g@;ﬁﬁji%l WA R TR LA CKD273V 4 s il
Lindhardt® A 2018 jé(CEr-QMS)E W ey ik 650%, CKD273MERLE, AR R AERATT AR [106]
e sy ALMREVR DA R BEHHR
B i
216/|CDK273 = XU H 3 v
PECKD273 I G R HelLQ8%) KENMEH CKD273&EGIFS 5MEA
Tofie A 2020 EARSECEH ARARKNZER, FFIPMEE  EAR, 159K EE T EARE ZEHM, BH [107]
o AR(CE-MS) PR 25K Rl R G R F139409%)KENMER ERGEM L& fa s RE
n=1775) AR, 555 SR N BETC % X ADKD

fH1EDKDX &

danZs N4 i 2-DEAIMALDI-TOF-MSH; A 745 &
MASCOTH# &= %7€ 51 S 7t 7 KIHZ R THGHR M
SR RN A FURIENE. TS e ZES = AR
FEE T M 588 AR BB SR I, fEDKD &
AR AR S T I R BN ) R R AL
WETE 25 5 AN I AL SURI G 1 Ca™ 45 4 1R 1 R
fedsa &, HAEABSZ S, IREKE HE S5 THRE 2
AP aERR R R g, Rk, HGIAEE@ I (B A A
RIE T, 20 T L M BRAERR I A 2, AR 1B/
BRickyE b b, M5 S DKDI R K FE. bk, Aluksa-
nasuwans N7V EER AR IO B S BUR AT T & A
R B A P28 AT, A FHHG AL B 328 5 B /N 4 i
HEAT T ZFER I THRERT L. 45 EIR, HGI S S

M A T RE R, 5 UG (reactive  oxygen
species, ROSYA &, REFUAMIRE KM, THAEEET
5, s T NG A Ca” W IS, T % S5
B NEWGMDKD R AE KRR, e & E A A
I 28 3 AT )L [v) THREAIE 90 2l b, UESE T HGIRABE XS izt
Uiy B /N A R ) S 2 TR, A BT G b B A
DKD I EUm AL

JE R LR PR 558 72 15 R W PR3 15 s 1) B L IR 3R
1H & A5 25%~40% [ B8 FR 97 5 % 43 K J& ik DK D! Y,
B MBS AN 2 B0 I ME—fil & K1 2, DKD K
AR AR Z MR A BAE R, SRR
AR TS . S, ALK, DKDEHERHN S
oA KEROS, AT B AR m i, sty
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X AR LB N M E ) 5 R PR B IIDK DK J&
R EIMISE. BaratiZ AR FIMALDI-TOF MS$;
ARHFFE T db/dbbE RS B E N R R T, e 1)
72 B U EEOAPUAALEE, W S 1 (peroxi-
dasel, POD 1)FIPOD3, %t H kit E L YEF1(glu-
tathione peroxidase, GSH-Px 1)F1i %ALY L1
(superoxide dismutase 1, SOD-1)%%. LA 2 5414
B SRR TN G Bl R BRI B, R
A IR 3 M R 5 0 PR R R AR R R B — e
BIAH DG, IR SN BRUAA P 0 B A SO L | /E DK D Y
RAEREFRIE T BEEH. BRAWSEL, HiHE T
BB AR 3 T DKDR A K . 4 PE 1 A i o —
2 JIK, Be M 0T A 98 RE AN G % I SLIHEAT AR ZAOR T, SR
X1 W R s K R, o i B R B R T, B
K DKDHIMEE, 41 a0 4% 4k A= 4 K ¥ -B(transforming
growth factor-B, TGF-B)s& —FhF4Efb X RAEH 1, &
7R DKDRE LK R, UL A TGF-BII7 5 K 2 Al
WX R FUDK DR & A2 A B2 & Y. Cummins
iz NS 2D-LS-MS/MSJ7 i, 454 AR bRic i 5
W R EHAG I T L FERIOVE26 1 LB 35 /)N B3 RN %o i 20
NREDNEPRARMRIAZESS, FEHET T4Y
BB, a5 R ERW, FEMR I DIReRE b, fFETGF-
PIESH T MR, Sk SOOR & A 45 2
AMFTT R AR, JRIESE 7RI B4R T2k
454 H H2(growth factor receptor-bound protein 2,
GRB2)#H 23k 85 H Jfi(GRB2-related adaptor protein,
GRAP)NTGF-Bf& 5 HIBT Y, #iE T 5 K TGF-p5l 2
B PRI B /INE R PR A . BRI R T R R
AN, RAEHBEIESE SDKD X Y)Y, KR4 Tl
TEASERLER 51 B E AT, AT/ DKD IR A K .
Guillen-Gomez25 A\ i} £ I 5t B A7 C (tandem mass
tag, TMT)Xf PREE R HEAT T 904, B AT T30
DKDJ B AE B2 FE K OGS B A, Hor, A 40
[7] & Bff 43 T (vascular cell adhesion molecule-1,
VCAM-D)TEJRE AH 7 HERIL. VCAM-12 Bl
PR FC A B gt bR A, HKSP S50 PR B A2
R T e AR B E A G, BHUR B, DKDKJE
AR EAE B INERRI S /N B 5T X 2RE,  [R]B FFA Zh b
gan ity <X C PSR U E S PN RS S IRl =
AU VCAM-1BE M4 Tt ik, #E—HAES T &
i S S AEDK DR AR K Fe i 2 v 1) 2 A .

396

R FRH ARSI TE L 2 A T BB A Y
HRUI AR AR B N H R S, A, SGVE T IEAS [F)
&5 R AL 1R B 1 5 4 AR AR AE B 2 DKID 2 1 T 4H 2%
BRI EZ N 2. Smith5 A% FIMALDI-MS 14
(MALDI-MS imaging, MALDI-MSI)# %4> T8 5
AOrHr T DKD B B AFH LR AR AR IE N, 45
SR, TR Z AT 4E A DK DA 2 X IR, 22
AR 731 (progesterone receptor membrane compo-
nent 1, PGRMC1)FI%MAC3(complement C3, CO3)IME
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Figure 4 Recent advances in proteomics studies on the pathogenic molecular mechanism of DKD
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b, WA RIS E A R C ) 2 (B AF(ER 5 1
FHOCME. DR, 2R M5 bn 50 2 A (R G B, TR %
3 fEDK DI A 135 R H AR BRI A2 2 ] [ OR K,
— PR FEDKDE M BUwR ML B A B & Y. Looker
i N\ & 64 B T 5 DKDAR 3 92074 4 s
. SRR, E30MN YRI5 S DiRe T b
FMOK, I HAR SR bR c ) R R bR R, S5 A
() 368 % 1A AR B 104 < TRIATAE e BEAH G HE.

i b, FMHE\EARAEE, MWHGHEZE . BAbHE
AR AR R 00 R 2= S AR A FE R DK D £
Fow R, AT LLTE 4 i kb EE B DK DY R A EUm AL
BR M, G B:DKDS G YT B8 R4 (1) JE Al

22 EHLAFEDKD RIS W5 H 8

DKDAE/EE 2R AR R ELE 0L, — BRJERIZOR
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#y, AR H AT RGBT SN PR e ) I 2 A
JiT 40 2 HE bR SR AR
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phosphatase receptor type J, PTPRI) 1% [ ¥ i A 4 52
5 H % 7(a-kinase anchoring protein 7, AKAP-7)A] A
YE N2 BIDKD IR AR ED. LR A B 51
FPURIE R AMABE A . TR E.
S BB SAEY TR, ETROCHHT R, B
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Figure 5 Applications of proteomics in early diagnosis and therapy of DKD
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Proteomics: recent advances in the analysis of diabetic kidney disease

HE ShuHang, CHEN LuLu, QIN Liang, DAI XiaoYan, QIU KaiDi,
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Diabetic kidney disease (DKD) is one of the major complications of diabetes, which has been an increasingly serious threat to human
health. Despite the enormous progress that has been made in the studies of DKD pathological mechanism, there is still a lack of
clinical analysis methods suitable for the accurate diagnosis of DKD, which makes it difficult for doctors to decide the treatment plan
for DKD compared to other general kidney diseases. Proteins play critical roles in various life processes, therefore proteomics
analysis is very important for disease early diagnosis, accurate prognosis, and monitoring of disease progression. The proteomics
studies of DKD can explore the molecular mechanisms associated with proteins from the perspectives of global, dynamic, and
interaction networks. Many studies were performed on clinical specimens under different physiological and pathological conditions to
screen proteins that are closely related to DKD. The comprehensive characterization of these proteins will help us to find potential
biomarkers and understand more intuitively the occurrence and progression of DKD. With the development of proteomics, new
emerging technologies have been drawing more and more attention due to their powerful analytical capabilities. The wide use of these
techniques has further promoted the application of proteomics in the screening of disease biomarkers, the revelation of pathogenic
molecular mechanisms, and the evaluation of protein-drug interactive targets. This review provides an overview of proteomics
technologies, describes the applications of proteomics in DKD research, and highlights the studies of DKD pathogenesis, the
screening of protein biomarkers for early diagnosis, and the evaluation of therapeutic targets and efficacy. Although great progress has
been made in the proteomics study of DKD, the correlation analysis of potential biomarkers and the clinical verification of drug
targets will still be the focus of DKD research.

diabetic kidney disease, proteomics, pathological mechanism, early diagnosis, therapeutic targets

doi: 10.1360/SSV-2020-0151

411


https://doi.org/10.3945/ajcn.114.094219
https://doi.org/10.3945/ajcn.114.094219
https://doi.org/10.1360/SSV-2020-0151

	糖尿病肾病蛋白质组学研究进展
	1��� 蛋白质组学研究技术
	1.1��� 蛋白质分离技术
	1.2��� 蛋白质鉴定技术
	1.3��� 蛋白质定量技术
	1.4��� 蛋白质相互作用分析技术

	2��� 蛋白质组学在糖尿病肾病中的应用
	2.1��� 蛋白组学在DKD发病机制研究中的应用
	2.2��� 蛋白组学在DKD早期诊断研究中的应用
	2.3��� 蛋白质组学在DKD治疗研究中的应用

	3��� 总结与展望


