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2 FHEMRZEBRR

HARKE Rl Re, EEW R EAOE T, A0 2eid i A8 A LR 0 BRI fl Al
PR SNE, REAA ARG I SRS BRI 0 S0 T A ) O S B R AR A IBLAR) B AT > A S, B IH
HA SRR EEERRE, (R EMERLX Ty, DR A 6 B8 A i A TR R bR iC LA EA T 2
PSR, EGARC I A F AR E [ 2 2 IE R PR 1075 (Stable isotope labelling by amino acids in
cell culture, SILAC) "' LI AT 26 A B2k A8 Ak . AR T0 o =F B2 ) A 8 A B, 0 A o
JoUH PR BERAR, TCVE SEHAE R B0 B A A Y 5 1 s 2530 B A PRI STLAC X100 4k 2
UG Y A I BN S A IF A R e i O s, ©A WIS R I T AP E R AR L IR & A = TN &R
( Azidohomoalanine, AHA) F1# b & H 2R ( Homopropargylglycine, HPG) | ‘B AT A] DAAE 4 i %) 1 H 25
UG B A SBNZAE L — g h, JF BLJEH AR >0 AR E A A R SR b i
( Bioorthogonal noncanonical amino acid tagging, BONCAT, W& 2 fiRt"70) R & @ Cibsic 5|
A AHA 5 HPG!'™ P 53 /N o3 1 S R SRS . A Bl ic O AR B HEA T 40, Sl b ¥
PR A Rl B R B R AR A N e A B b, PR SR AR B BE R H A S Bt AT
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Fig.2 Bioorthogonal noncanonical amino acid tagging (BONCAT) strategy for labeling, detection and identifi-

cation of newly synthesized proteins!'”’
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AR O AT LA AR U 1, SR AR B IR A AT, DT £ S 4 [ AR
YEFI )22 I R

BT AN LIk, TSR A A AW A A3 80712 . Shen 55 SR A Bioorthogonal
noncanonical amino acid tagging ( BONCAT) 5 MS BXHE AR X ZLsh W A 24T T0F5E, KB THE
A R TR AN 2% 1 I R 28 ST D 2 R B V5 E— 20 R B, Rab3 S0 053 v 9 28 i 2 1
Rab3a, Rab3b il Rab3c SZ FIRLSEMN A0 22 57 417, AE LS8R A TH S i of Rab3b Al Rab3e YRk
WEWN, T Rab3a W, WL Rab3 15 ML AT BEAE MR N A AL 8 AR 1947 S W] B8 M v 49 BHOA
B ff (0, Howden %52 F ] AHA FRicIf45 4 T SILAC 097572 ( Quantitative non-canonical amino acid
tagging, QuaNCAT) , HAFZEIRICAMEEUNIT SR/ 1EAZIY) 1 ~4 K, BIA] SRHIF BT A iU
(R B . TEIZBIEGE T, R [ R ARG B 2 B T 40 I RS 53-8 1938 A 1R AT AR I
Wit J 38 3 S RN SR F R B LA TR AR, SR AU MS XA R (AT T AT, Ma PV Y
D W TR L B, ffHH H R 2 Z AR IC A9 AHA (Heavy isotope-labeled azidohomoalanine quantification,
HILAQ) #HATHAE U FARIC, Rl sl SO A A R, 4836 X5 bn i iy 2 1 HEA T DT TE B8 4 R T
b WP HT22 A AR 03 A i AT 1 A, i 226 FPAE B AY FERE R AR T
PR ZEAL, 108 FhiE F B4 AE TR AR P AR 2w 4, R 1 HT22 ity —Fh o+ TR, 1EfT5E
PR TS S AR T R S R A R, AT K HILAQ i 5 QuaNCAT 54T L &
B, HILAQ flFHARKF & 4, T 8IE 2 H QuaNCAT fh i FH 88 (1 /K 7 & 42 0 38 R L ik, B
HILAQIZE: & £ (8 A2 MU 12 QuaNCAT ¥BEE 71 3.5 A5 LA B, 25 1, HILAQ J5 e — Mol B4 it A
JRCAR 1 ) S AN 5 vk, ek (o R WA R AR L AL TR A R FU B A A B 7 OF H R
R, D RIS 2B Raw264. 7 A0M0 = A4 IR SR B0 N 7 o, SR 5l B A
AHA | PRI s BOvs, R4 b @B A iU &R T ARiC AR AR, BRI ST bric &
FrRe AR, MATIT S BRI RE S A BT AR G A H ARG o IS S A IR S )RR BT A A etk T
— PR

4T _EiR AHA 8% HPG, —ﬁjki,ﬁﬁ%%ﬁﬁXﬁ-éﬁ-L-ﬁﬁﬁﬁﬁ(p—azido-L—phenylalanine, azF) R
T HEAFAAREARIC T, Smits 22 FF & T —Fh Click-MS AHT RGN 53, FFHBE 6 5 A %
FEVEHDRE BRIRZ L B T (UAG) B AR H S F b, [RG5S 2 /9 (RNA F1E 2 HE-(RNA 5 180
(aa-RS) . #AJ5, i T s i A SOV R AR -SSR -L-ZR N @R 1) B 8 AT R ek, el
A BEAGIN , S B R H RS 4R . R RO, DI 2L 20 40 240 O 46 B ) vh e
SYEEE T BREA . 555k 53T 1(STAT1) M % CpG 255 &E M 3(MBD3) . 5]
AHA B HPG [ I BibRic A A AR, 2076 SC 8 7 B0 H S R e e s 4 X THE R e
S HARE AT B0 LA 5 B 8 1 TR AR B T B 2 3

3 BEEEIERNEN

3.1 iEHEMAERE e

B B AR 2 11 A e R 7 T SR IR S A ) R B e k (Acyl-biotinyl exchange, ABE) ] ABE
e S HI e e PR A 1 B P R R Ry A sk, TR e e Mt DD 31 2 1 0> e 22 e A g 017
PR M B P 22 [R] A B R B, PRl A 26 ) 3R A 2 B S e S 0 M R) 55 8 7 A 9 ) Pl B S 7, e
JEXTH I S-FRHEmE AL 8 AT Al AL R AR . © A PSR AT ABE X0 AR WIREA b R R
A AG 1 B 1 EA T 1 5 MBS (s A S A3 A0 RS ABE TR 75 A I AR 19k A 16 0 26 1 5 T
A TARKHERE , (H TR M H B IR s, A IE S-Ar A Mt A B 4 A0 5 e 0, B 8 e Rk )
B R FH R A T R I A DRAE AR I BRI 3 v BB AIG S R s Al AR PR T 7
AR I A A £ P ARG T ) 1

ARk, BRI KR T D3 — AR 1 5T A I AR S i B o A O vk A i ZE A 15 ( Chemical
Reporter) ™), 7 VL REHE X 53 S-ME 5 1961t (A e Ak 1 0 ) 19 2 1 0 N/O-RR I I fL i 2 1 . 5 ik



434 o B Ak 2 Ea8 B

ABE AR, 207 O A R A IR 26 A ) A B A A3 1 B, SR ik s A 2 O vk
TEREPE A B AL 0 LR W) 3R R BIARIC TR A I BT b, e (0 R I X A e A 18 1 2
I B R B AL HEA TR S e DR, 5 R BT AR W 2R S A BE B 0T 8 1 B b A T 8 AR RS, AT S8 B X
PR AL A B AN, TR 3 R, HR NS B AL YIIR DT R PR AT 8 ER B A RUChR 1 20 A i 1Dy 1t Ak
BT, Hrh b B BRI 5015 5 BT 0 G 52 50 RS I 5 3 45 A0 e g T B g 1
B R, A —AN S A IR BUAR I RREE L R RE 2 5w AR R AR P TR T B8 A s R AR B
(gAKWLA% H 55 g I 8] 7 FE B 50 2 Yount 450 775
Wik 20 0 ( SR SSOIR A0 ML 2R ) A Alk-Cl6 B4 T R FUBEAR AR AL i I 0 A, %806 Hh 157 R HA 250 )
e, ALHE SRR Ay S-FRARIE A 2R 1 (e 60 AN AT E EEEE R 97 Pl R 1) o AT IR R
PERIRAL XS T T PR 5 0085 IEAE 1 (TFITM3) iU 3600 M 22 G E 22, I eI | 3 M
5k 3 (Cys71/72/105 ) b bstmE AL . BLAT, Teo %0 KE T 5ok fb 2 AR ET FH T o0 Ik e B 2t 15
W EE (HSV) BY1E A0 h BRI DT IEAL , A 3ME 3 S FRMRBEAL AL 0y — 4> 788 (LG T 0 R A s
JEEE R0 ) B Bt il 7R #2 b, AR K —#84r HSV B4 S-ARm ik .
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XS 5L EBIREREY AR TRV 2000 h S R VLA BB AL B 2 1 i S5, A B e
PEVERNT O AP BT R 22 MR BRAE FRRAE 5% | DAL A= IR FL R (IR AR A M 2 1 07 7 3
S I X T R AR B 14 A A R ML BT R X
A2 AL F R IC ( Glycoprotein labeling with click chemistry, GLCC) &—F i F#:
WF-Be 0 AERXFOITE T, A A IE ST AR A (08 R0) 1) O 2 AU o 40 L 1 AR BIL )
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|, R EE R R R B BRSO R AR B R AR T T AR AT . HAET, ©
A KRBT B FH A Ak 2 RO SRR AR S T AT R sh A I, Rong 551 DK & BAE M 1k
PRI, AR AR O RS BT A2 S B AR R B 9Ok AT A Bl B2 1o 3k
I, e 18 9 IR A AT A% 2 s M R I 200 Flv YR R 48 i A4 0 ULER 1 U T-kininogens %, JF:
X MV R AR 4 SRBE AN O JEHERY SMEREAT 1 R 2 B UG o b, AT 200 A 7 20 5 4 8] )
AL AN T BVE AN b, SRR, A SR T R R AR ISR AR K S RO
NS B KPR Z2 BOKFERRE S BUbRIC , JF AT AT (&1 4) o b, FEANA KPR FH — t el 15 1M
RIS NP IB A ) S BB 5 L5k 488 4> A M 3, AT DOt L R AR BB AR AT R
W AEPRANLODERS B 7K, XThRid T2 E I ONEH 2T Langendorff 1, 25 [ 24 21 A4 ) 3
P, BFFER RS AU T80 i DBCO-2E: 488 BEMIFRICAUHHE A M S B0, JHX 58 B 0.0 I A7 75¢
JEAG I TEHABUHROKT-, HBA T S AW O IEH A ST 2 5, 5P A Y R k47 miih
FE, HEERE R AR B M R AL M R 1, SR AT B KV A S . X SE S IR HRIE ] T R B
O WERE S A A AT AR I P fol 58 O JIE 2 2 b A O LR A T SRBE AT R4, O R BAE A 57 4 B 7K1
O LB KA /N R A R A vy, MY 1R A SROBE 0 2 ) 5 ) 08, Y i 9 T %ok o JUE i 3 R A i L
HIFEAE VAR 2 . Herber %[42] KT RN EERREE A ( Surface-spanning protein enrichment with
click sugars, SUSPECS) J7¥%, SZ8l T 4R M AL 00 & 4 58 8 AN & oA, i Ese Jefdi sk i
I N PP RR 10 A TR A I MR 2 1, T e X 2 ) 2R A, o A A8 1 2 1 R AT v
WU E 0T, BT R s IR AR W AAE R, SUSPECS EHEMEbRIC TR m A 1, 7e i Cah
ZEICRTAFTEIL 700 FhES NS A T o AT AFIZ 5 2 0] T30 7 BT R 2% v SR 1) DG B 245 W FE AR 2 11 il
BACEL MBE5Erf, B BACEL i@ i AU, PeFprE syl 7 M Zon R mpliaE 4L, X Moy i i feey:
S5 95 OGS 245 R AR B RS DU AR5 5 1) T BOW 8 7 B R 2% v R 114 A i DLl B AT 22 2 L, Song
SFEORE BB A AC, ManNAZ R GHE A S4BT, R AR A A 1 o T2 S o B A A8 1 2
1, i oy RS 2 R 5 B 1 BT AR 1, G e A A PR SR T M R A AB M B . Yang
U R T AR AR R MRV R A B AT T, RS N2 4l R P g B 36 Fhal
MR, o 8 MR IS S T B 7EFE RS ML2 4 R & 30 44 Fh 20 ff 2% 1
R, oA 11 AR R S 4 SR EA G, T EIR S AR EZA CHMEE N T, A
6 P AR R B R AR S n] FIVEAIARic . IR0 58 SR X 117 9 g i Az O g it R i) F
FUER B TR KA HESIE T

Isolate N, :—* @/*
cardiomyocytes VAR TR 4
N =7

Cu(l), BTTAA
fx '@
AcO HN"SANs N <)
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Fig.4  Proteomic identification of mouse cardiacsialylated glycoproteins by in vivo metabolic labeling at the cell

level, organ level and tissue lysate level "
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BT, sidifb2z R NA R IR T & A AR R RN, AT —JSH R A o A2 O —— B B A0 1)
SRV, AR FED I B AR (O A G, B, NI R — R AR S A R
Tl &R PUNR A WA, REA SAME B T4 008 5, B i T 501 19 43 B AU )
HH EL T LA DG D RE SR BB A BT A M B, B A8 43 BN 9 A% B ) A LT 75 A A1 i 5 S A L
(EEF R B SR ZOEZRAE ), HUA A A7 B4 a5 ol Sy B RT3 ) AR P 5 B 30 2R G W e AR B — TR
R 531 BRSO GG B RE, FTR FTFA R 43 F (AR LT R Z ) B9 UV, Zhao %517 R HIIZ S5 &
FR W858 51 BRI SR B W BN AR AR SO AR B B, By SE BT OBE 2R 1 A DR A fi]
S A B DI RE AR, FE AR T RS, R R 0 B B I AL o R A 0l RN
WA DR E RN, s R UM R D RE S AT, i — A SRR R ROV, AMUGIA T SR A EA R
MR EREM], BT 17538 8 B R A R AP 0GR E (R PEVE TR 0.1 ~ 10 mg/mL) , {3538
BRI 2R A4 T i 3k P 198 2 o oy {5 B
3.3 BB EIEEA NN

AR BRI iR —Fh A B S 1, S SIS TE b (55 5 TR A A A
WS AR, AR P R B AL 2 — Y B BB AL IR T & S BOA L A A ER
Xl T PGS s B 2R A T A I A A B T MR s AR AL AR5 . EVRT, & FH IR i 1R A B 1 2 11 43 5
AR RS = IR SRR AR R AR

LA, a5 b SN FE i R T8 i 2 (ARSI T B R T ERAEH . Akiba 250" KB T —Fh
7 IEFLAT AN TS 59 Th2-L, %48 G W INAEBE R I 2R A7 A6 T WL &%, nT T Bt b A
WEIR IR &R (pTyr) o SR, MR LR, PIAEERR i VR, A R A% I WAk,
TR S BRSO RY S, [ Th2-L A R A A e A A, A R
245 WITRET Th2-Lelyne; [FIRT, mBERR ik 2 MKW MR RER 2 L ol A— P& A &N, &5 FH
B RA-IE S A2 RO 2% A IREE SRR AL Z IR LI S5 G Y2 IR s LeT
HETHRICE ROCHE 52 KA U B 0as | WA S 50 A s 2 B R AL 3 A sh 25 W, 78 X I 5%
R R R (L KB 155 P ik B B) 43 B3 i M b 5 45 S X430, 5 T e 3R 40 09 8 = AT
ZE L, S ER R s R, R R ThDZ A P as I8 R SR A9, BIVAT Sl % 2 R i
Tt P T A R 2 B T A 1 ST B W, e — N A 1 R 1 0 ) R G T X 2T R 5
HA T mEHEER
4 B2

AR, Wi fb2# N 5 SILAC . BONCAT 43 ERal 55 7 vE A 45 A, b v il i vk A D 2 1
IGTE 7L [N ST U 0 M a s s s P VA0 23 I D O < A S s A Bl =) =K T od = i A e 1
5%, IR I T2 e S A 5 RS TR i R R (A 1 A B S B e 2
P i i SCSAE T, T R AR A 2 R e UM RS 2 OCH 2, BT, sidifb2s B D BULFD
ST (B T RIS A M TP AR BN R A2 SO A R L e 2R A 2 1 O R R S A8 M 1)
SRRSO SO B AR — BB D7 1), W], XA A AR iC B R A R
& T ] AT sl S RL R/ N TSI, AT e A A R LR I e — R SRR R, B
e K e s i A 2 S N A B S ShAS TR B2 i . BEAh, HAEA ) a5 T Ak 2 I R 237 R — E 1)
AEWEEVE, B, JF R T0RE = SR PR B S i S AT SR S AR i e Al N A — A S T ]
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Applications of Click Chemistry Reaction
for Proteomics Analysis

ZHAN Fang-Ling' , GAO Si-Yu®, XIE Yuan-Dong®, ZHANG Jin-Ming’, LI Yi*?, LIU Ning*'"’
"( Central Laboratory, the Second Hospital of Jilin University, Changchun 130041, China)
*( Stomatological Hospital of Jilin University, Changchun 130022, China)
*(Key Laboratory of Zoonosis Research, Ministry of Education, Jilin University, Changchun 130061, China)

Abstract Cu (I)-catalyzed azide-alkyne specific reaction, popularly known as the “click chemistry reac-
tion” , is defined as an important molecular connection method, which can realize simple and efficient connec-
tion between specific small molecule groups at the molecular level. Because of its advantages such as high effi-
ciency, high selectivity, mild conditions and few side reactions, click chemistry reaction has been widely used
in proteomics analysis, including the identification of newly synthesized proteins and the identification of vari-
ous post-translational modified proteins. Therefore, in-depth study of the reaction mechanism of click chemis-
try reaction in proteomics is very important for understanding the structure and function of proteins. The goal of
this review is to highlight the progress of several important applications of click chemistry in proteomics analy-
sis in recent years, and discuss the future trends of the click chemistry in proteomics.
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