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Table 1 Recent applications for glycopeptide—enriched MOFs materials
F1 EERE A FHEKEEMOFst#}
MOFs IR FE i Bk B 25k
MIL-100(Cr)-NH, 0.2 nmol/L PR 116 [23]
Ui0-66-COOHs 0.5 nmol/L NN 255 [24]
DZMOF-FDPn 0.1 nmol/L INIiE4 380 [25]
MIL-101(Cr)-NH,@PAMAM 1 nmol/L PNiRE 92 [26]
AuGC/ZIF-8 0.3 mg/L HepG24i il $2 HL 4% 1711 [27]
GO@UiO-66-PBA 1 nmol/L NI 372 [32]
MagG@Mg-MOFs-1C 0.1 nmol/L % e g 5 RV 406 [33]
mMOF@Au-MSA 0.5 nmol/L T A 1L 307 [34]
Mag Zr-MOF@GG6P 0.1 nmol/L 5 s A PR 123 [35]
magMOF@Au-maltose 10 nmol/L AL 113 [36]
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Table 2 Recent applications for phosphopeptide—enriched MOFs materials
F2 LSRR A TR AN E SEMOFsir il

MOFs o P FE b T IO 225 SR
Ui0-66 0.1 nmol/L PN b 4 [40]
Ui0-67 0.1 nmol/L PNIIIRE 4 [40]
Ui0-66-(COOH), 1 nmol/L N MER 11 [41]
Si0,@PDA@Zr-MOF 4 fmol PN 31 240 [42]
Fe,0,@PDA@Zr-Ti-MOF 0.1 pg/L MR 44 [43]
Fe,0,@MIL(Fe/Ti) 0.5 pmol N M 32 [44]
Fe,0,@NH,@ZIF-90@Car 0.1 fmol PN 28 [45]
NPC/Co@PA-Ti*" 0.5 nmol/L HeLa4Hl il 5204 4556 [46]
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Fig. 3 MOFs materials for phosphopeptide applications
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Ti"E A5, BEs Ry IR BE R K. NPC/
Co@PA-Ti* Xt B W2 Ik A 7 7K e B0 1 i ok £
(1:20000), Xk S 3 T & 2 1 AR
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(HeLaZHML) THALFEHCH %7€ 4 556 P BERRIK
1.3 MOFsEHNRMKESE EMEA
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FMIIBEEE A R B R, ErE RN R
FN, FESERRR B R T AR P 20 ) T
SR, T AE AR S AF AR BB ) 2 AT,
s IR BT IR E. MOFs HA LI R A]
0, RRE R R TR T, MOFsHiik
WIRIKAOBFFE RS L, ERFF R, HiFR 2

T 2 22832 A 1) A Y5O JORORIT P 050 9 12 25 A G 9 ok
W (£3).

UL S4F3k, MIL &%, ZIF &% MOFs 78 N i
JOKE AR TT AT AT N . Wed 25 1470 DL 2 B A S e
TR, R S E A v g K ER 5 MIL-100(Cr) A1
254, MG 54K Fe,0,/C@MIL-100(Cr),
2 MALDI-TOF-MS 43 #rJ5 , Fe,0,/C@MIL-100 &
AR RE N BSA RN INLYE A4 iR 2 P i AL ik T
170 2 /A~ ik, SN >3, & M & 5
Fe,0,@MIL-100 (Fe) 2k %% ik #f M &2 & # K
Fe,0,@MC, 7£ 1 : 400 75 BSA &40 F, 1
SRATIN 2 25 M f5 5 . s MR L IR AR B . 1t
Ai, EAHERE S 9 SRR ZIF-67 A A T — 28 MOFs
MR CZIF, 25, bR & R (1 BSA T
T R P R A (0.2 nmol/L)  FIAR S B9 ~F
HEBAAER (1 :1000), 2210 wl A7 4 CZIF 4B
Jei, ATRERE] 402 4~ TR RK

Table 3 Recent applications for endogenous peptide—enriched MOF's materials

F3 IEERRAFHIBEKEEMOFs#H 1

MOFs F I PR/ (nmol-L™") T i PR R 2 EEPDUN
Fe,0,/C@MIL-100(Cr) 2.5 PN 46 [47]
Fe,0,@MC / P NIiIBF 33 [48]
CZIF 2.5 PN 402 [49]

2 COFsEZHMESERMA

COFs J&—2& A HLAH 1 ST i Se A o e 4
e 2 S HEAR AR Z AL KL, COFs HAT B EEAIK |
FAR I BUR . e s A4 . COFs BATRUR
S EE B C (07 B AL AN B, BT S AR TR

MOFs 250, i — & BAMMZ - FTIEe.
#F MOFs, COFsfa @My, (H2 Ao
AW, HETE SRS AR S AR AR T 1) R 3
Z 0 G S4EK, COFs JFIATE 2 Ik & S 4054 fir
N, DIBERRFIBERRINE oA (5R4),

Table 4 Recent applications for endogenous peptide enrichment materials for COFs

R4 EFRNATZREERCOFsH L

COFs T BR Bt Edile e 27 R
O-T-D-COF 2.5 nmol/L PN IR 86 [51]
TpPa-1@Ag@GSH 1 fmol PNk 223 [52]
MagG@COF-5 0.5 nmol/L IR 232 [33]
MCNC@COF@GSH 0.01 nmol/L M 143 [53]
Fe,0,@iCOF 0.4 fmol Jot e 4 5 13 [54]
MCNC@COF@Zr** 10 fimol Jit B 2 14 [55]
TpPa-2-Ti* 4 nmol/L HeLaZfll ifl 204 7432 [56]
Fe,0,@TAPTDHTA-Ti* 0.05 nmol/L HeLaZ 132 B4 3333 [57]
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JOBEIR G SR PR L T IARBUR S, BT AVAESS
RHA T AT B3, Zad 2805 5 1Y COF's BE
RS . 5 % T 25 K P MOFs i T HE Ak A
LRI & S, AR5 2k PR et SR AR i A
WP 45 22 Fh 7 X% COFs #E4T 2 Sh gtk &4 .
R AR Y DL 2,5- T A R OR -1, 4- I EE (2,5-
dimethoxytere phthalaldehyde, DMTA) #/11,3,5-=
4- A F) 2K (1,3, 5-Tris(4-aminophenyl) bepzene,
TAPB) N Bk, il % T —2& COFs (O-T-D-COF) ,
FIH LC-MS %8 i A A 53 4> N-BE & F H 1 86
AN N-BEK P 1 RN 94 A N-BEIEALA 5 . Ma %5 520f
TR KYERI A BEH K (GSH) 4125 T Ag 4N K ik
FKi, T IEY TpPa-1 |, & WL T COFs #1 K
TpPa-1@Ag@GSH., TpPa-1 fa i€ P B I, Fifi i
WA KL AR TGO 5, FE T Ag 40Ak:
T GSH S5 HEIE 2 [H] B8 & A B i) i VR
PRI 2 = e S o s ok . ek Bkt B
AT 10 pl A Mg REAS 3 125 1 223 4> N-BE A

38 COFs XPAERK 2 M AE R 55, B 4R
PEAEANHRAR, 17T SeR A T 7 4 BE 1S 58 COF's 5 M k2
B I B o 5 SR MOFs 1A 0 sRms , AR
fPE COFs i JH FHEIKE 5 . Wang %5 ) | /K 4
2 COF-5 38 TG A 880 (MagG) R,
A — K # M E A& M B MagG@COF-5.
MagG@COF-5 3t 2. T COF-5 SR i) t-m H, 74544 i1
WA SR 0 R L, PR B T AR B AR
KBNS . Gt A SBIEE A5, COFs 24}
H A B B I8 B 7 KR35 . MagG@COF-5 & 4534
R, AR Wl Y AT 2 232 4 N-HEK .
Luo % " & WL T — 28 B A7 JE K 1 19 45 ok T ik
(GSH) & & ## MCNC@COF@GSH, 4 GSH &
i J5 1) MCNC@COF W 14 B i 3% 15, RVl 7E
1 : 50 000 1gG 1 BSA B R EGH AL IR & TR T,
WRIRAR T i Ve PR . 2810 pwl N MV FEAS A 33

MCNC@COF@GSH 7] & £E 21 143 F I A K o
2.2 COFsEMBRRESNAA

MOFs % A Ik 5 48 1 £ 2208 T MOAC
FIIMAC 7%, i COFs 7ERER AR ) & 52 0 H H ij &
BAETH T IMAC ¥, IMAC 125 (13 2 S 30 32 3 2 |
FH &8 B 7 SRR S5 1A 2 (8] (9 A FH SRR 5 Y
BERR K238 . KEB 7 IMAC A RHY B 2R A 5
Z B F 1w e A R B IR, COFs R mif
REREHE X 4 8 B iy i, RIS EFRcikE
Wil AER IMAC ) AR S S0 A AR

Xiong % 5% A AL T — 28 DUITIEAE A B8 1 ic {4
(T 5 A AR Fe,0,@iCOF, 1) FH ML 5 i ik
Z ] BRI R AR AR R K . IS pKa fHL
H13.6, HE IANERT LA EOE R AT,
R =AIEHES, H AN BT I KREUEE],
RGBT WA PATR S, X 5 SN i K 25 [
B G e RR, FHREG AR REfL
Fe,O, BEMEIKRIORJ5 ,  REAE 7 5 DL 1) VR AH B
e, fii 5 4 # K Fe,0,@iCOF ¥ A 1 7% 4§
(0.4 fmol), ZWARGFWIALFE)S , Fe,O0,@iCOF Al
AREN 13 MR AR

AN W5 R K 4 R B T T e AR T R
COFs 3R, &itG —2 LA AR B R Bk i 2 e
ft. COFs, Gao %™ ¥ zr" H # # & T
MCNC@COF # 1w , & W &2 & M %
MCNC@COF@Zr* . MCNC@COF@Zr* 5 1 2 ik
KRR R AR O, B A 2ot SRR S
[ RAEEAVER, BRI T AR, il
B oM BN R o sk
MCNC@COF@Zr* 2& Wi fig 4 5 4b 32 f5 . A H
MALDI-TOF-MS 1] £ Il £ 14 4~ 8 f2 IK 1% . Wang
5 SO0 Tit LA F TpPa-2-COFs |, A&
& F1 K TpPa-2-Ti* . 45 HeLa 41 ifd 22 fift J i 01 1L 40
AhPRJE , TpPa-2-Ti* Al %5 4 XF I 19 7 432 4~
R IK

¥4 R B T AL E T COFs &1, nl ASCEL
BERR K Z HEL 4, {HJ2& COFs &ad 2 40 &1
Jo, HASTAIHAS R, S8 H bR BRI R SR
PEPEMERR 2. EPXT IR, He%E B AT —2
584 b B Fe,O,@TAPTDHTA-TI* , %41 %} E A (1)
XUE BE A COFs 72 R Ti #4817 K & A7 44,
WD T RIS B RH, B T X B AR AL
K, Fe,0,@TAPTDHTA-Ti* 3#HU% = (0.05nmol/L),
VeREIEE (BEEAE A - BSA R~ 4=1 : 50 000),
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I B 7255 1T 35 %) 62.9 mg/g. HelLa 21 g 2 itk JE it 014
¥ 28 1t Fe,O,@TAPTDHTA-Ti* & 4 J5, W %K ¢
3 333 WML KA 3 492 BEFR LA A5

3 REH5RE

AHUELARSEME R A, RSPk T
PR RETEMESEEE, B 2 IR E SRS 1Y
IR . BN 24 WRE AT MS K, &%
AR, RAAV-ERSTHE L, AT LI
AR TR, A BEHE R H bR KR AR
SN YRR R B A 2R S 5 N e 88,
i S = Vo =Y LW N L I (1K= 28
WY B R L, bR b E s 2
RRAG 53 B 4 0 2 B HTAE Y A AR R 2 —

ARSI SE T 5 AR DL R AR AN |
MRV LA B N i 4 55 A WA & 22 K 4 37 8 MOF's 1
COFs, H40 45 715 Z#% MOFs #ll COFs & i /7
KA S E £ . MOFs Al COFs 78 fli% J5 &1 &
JIKAY s B AT — 2 AR, 5% HILIC #4
BB, MOFs Fil COFs A LR JH 3 7K 1 4
P . SRS PB4 RE S5 2
Ty TR BE G, R FDRESEE S R Z R &
L FEAE SRR SR IR B X R
KB E S, ANDWESEE K MOFs Fl COFs MUk il —
%51 MOAC 1 BHFI IMAC B4R}, 38 3o fic 44 B 46
et A A 2 O AR 4R PR S R
FLZ RIBEMER, SRomRu ik, /b s 4%
PN

PAAE A R 2806 HL-HEQL AT BHY BE 4 S 1 & 4R
e —Fh o B — 2 H AR AR, B4 A 2> MOFs Al
COFs e AUIEMG 5, AT LAXAE IR R 8 Ak 5] s
SEHRGE RN 4R oV GRSk, Z IR WTEN
Rz, HORIR . 2, Wiorid:, M
DI SRR RREEARE, BHR
W, TESIR T XELUREAE . MOFs Fll COFs £ 5 A1
TS, % MOFs Hl COFs FIrfifi sk i 2 ik, Azt
VEML, TESIRAET RS TR, XA T 2Rk T
s e R E . L, M e R b
MOFs Fl COFs X} Z Ik - Brf 4 T2 X

biE 2L Z IS5 Rhe i i, R—f
HUHE LR RE X LA J2 B0 R 52 2 A WA i ) o A
K, HRHAAA HURELSA B BT H RTAb T2 B
B, M5 EFaE P MOFs Hil COFs IS fFAE— & 4%
APk Hit, EXPEYVHERM BB TE . &

MR EAIRIA TG B — SRR G R E .

AR, TG GO T L & R,
A EACERE, FEA B 2GR0 /M U A &
IR . A E YR RRE A B AME R TR A A
%e, AL RAFIZET HARIKA s TRk, Sz
Urg— AR b, WOSASFEIRES 8T, JaSxd 452
MR ZERBAEARBIG N, BRI & AR Y RESE 1
UK X} I SRR 5T 2% ) R S AL R R Ak 1 VE
PLEE . RIF TR )2 R A 88 1 BT~ i 5 B K
=Y.

A% F MOFs #1 COFs, HOFs HA & A k2
PR RAFH) A @EE I M AR ) SRR B, HAE
R 2 IR TUE SRR R T R N T HUE
HOFs Fat 72 1 22 () [n) A £ 28 7™ o 40 35 L Y e A A
A58 B R X HOFs (45 My pE ATk, 3 m H:
FaE Mk, A %1k HOFs 75 £ ik & 4 45 5k J& 7F i
FH L Yin & o SRR AR A B iR (AACR)
R, 7EJFEAT HOFs AR B 2R g5 # h 5] A £
A A SR KA e A EAE R, $E% PEC-1
(1 54K HATBAPy #4 $UT J 1 HOFs #1 8}) o e
P, ORI ER KRR IR @ PFC-1 it , il
PFC-1 A B m b4 . HOFs Mk — H 5
MR A T 25 RS, A B R R O KR AR T
Mk

MALDI-TOF-MS 4% AR % % H o- 5 2E-4- 2 HE A
R (HCCA) A 02 -2,5- — 5 5 K H R
(DHB) 1ER K4 FEZIRAH R ETT . B T1E5%
MALDI 25t HCCA #1 DHB 7 m/z < 700 5y B & 257
AEREIIET g, Fik, B8O HFNMITZ
JKI BT . AN HAG &8 SE . SRRk B9k &5
. w2 AHHELASN A HIESL YK
FLRAYRRE, AE SBR[ B3 TP T
/N, IBREAE /NGy 53 53 B 4l Bh 9 A Wi/ el
B Ui (surface-assisted laser desorption/ionization
mass spectrometry, SALDI-MS) (3£ ', H
HI, ADAHHEZEAEHE Jy SALDI-MS &5 /N
Gy PRI L BB R Y Y
5T, AKAT R TR A AR Ny 2 K
FRAHSLIT

2 % X #
[ S, 308, WA, % IR BTIE I . A B,
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Abstract Due to their high biological activity, low toxicity, and superior biocompatibility, peptides are often
utilized in cancer therapy, cellular activity simulation, and antibody detection. As a result, the detection and
analysis of peptides has grown into a significant area of research. The direct detection of peptides by mass
spectrometry frequently encounters significant interference, and the outcomes are frequently disappointing.
Organic frameworks with plentiful pore size, large specific surface area, and simple surface functionalization are
currently prevalent materials for peptide enrichment. Metal-organic frameworks (MOFs) and covalent-organic
frameworks (COFs) have been used for enriching glycopeptides, phosphopeptides, and endogenous peptides.
Protein glycosylation and phosphorylation are the most common post-translational modifications of proteins.
Since common organic frameworks have a limited affinity for post-translationally modification peptides and their

enrichment impact is not what is expected, several researchers have tried to design functional organic framework
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materials to obtain effective peptide enrichment. Hydrophilic nanoparticles have a particular affinity for glycosyl
groups and have the distinct benefit of not creating enrichment bias when capturing glycopeptides. Hydrophilic
organic framework materials may be changed with hydrophilic groups, hydrophilic chemicals, and magnetic
functionalization to enhance glycopeptides through hydrogen bonding, electrostatic interactions, and van der
Waals forces, building on the synthesis of hydrophilic nanomaterials. The great majority of organic frameworks
are made up of organic ligands that particularly bind to phosphate group.The chelation between metals, metal
oxides, and phosphate groups provides the basis for capturing the peptides by organic frameworks. Therefore, in
order to achieve effective phosphopeptide enrichment, numerous organic frameworks have tried to increase the
affinity between organic frameworks and phosphate groups by ligand replacement, ionic ligand modification, and
modification. This paper focuses on the principles and applications of MOFs and COFs for peptide enrichment in

the last five years.
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