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Figure 1 (Color online) Schematic of the membrane receptor protein
machinery. The membrane receptor protein machinery binds to the
corresponding ligand specifically through the extracellular domain. The
intracellular domain has highly dynamic changes in time and space
upon post-translational modifications such as phosphorylation.
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Figure 2 (Color online) Dentifying ligand-receptor complex by IGC strategy. (a) Schematic of the IGC strategy. Secreted proteins in conditioned
medium are labeled with trifunctional probes. After the ligands bind specifically to the corresponding receptors, the interacting ligand-receptor pairs
are covalently crosslinked using photo or chemical cross-linking methods. The biotinylated ligand-receptor cross-linked complexes are enriched using
strong washing conditions and then quantitatively analyzed using liquid chromatography mass spectrometry/mass spectrometry (LC-MS/MS).
(b) Ligand-receptor complexes identification in the microenvironment of the pancreatic cancer. (¢) Schematic of pancreatic cancer cells promoting the
proliferation of pancreatic stellate cells through PLAU-NRP1 interaction [11].
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Figure 3 (Color online) Capturing the membrane receptor protein
machinery of CD28. (a) Structure of CD28 crosslinking probe.
(b) Workflow of capturing intercellular protein complex of CD28.
(c) Interactome of PpYAPP motif identified by photo-crosslinking
proteomics and standard AP-MS [15].
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Figure 5 (Color online) (a) Chemical structures of BP5 and BN2 probes and the principle of specific labeling of the protein complex.
(b) Characterization of labeling properties of BP5 and BN2 using ILK complex. Volcano plots indicating the AP-MS results after proximity labeling [25].

FEHEAS BARIEIRE. SR IR AL 7 401 rh O BRIR (b 12
T 5 S T I A R R A v L Bh A . BB Bk
f. BRI S, F AR DUAE 20 P RS HE e,
T I S SR P R Y - IR R AL AL IR 42 R R
PRI Ja BOr 2 H B P A IR AL OS5
BRI R FR R I R GURAL D715, DA AT A R i
FRAL B S 5 I FPAE B

& S8 A T RIBEECAR BT T 532 2 A A DB
BEATAE TSR (R BRAR, T56 T b 7L Sy
A 22 VT D R 1 B 3 AR M L [R5
T E A R AR DI RER R B . LU 2RI
B U AR T — R BT AR A B ) R
R FE PRI EOR,  BERE S H AR B SRR
PRAP-ORY, SEEUR HAR PR SR Ao - TP . S
AL AR RSP E IR, I H A IR R
B2, X R R M B HEAT < OR3- It DR, BRIV RT B AT 2
TR AR 0 BT B, P S o SR I 7 e BN
FERRIRFEBATIRAE, S AT REHLOR B 1 O A R R I,

R 0% B 0 B S kb S S FE VA M R I D RE. AR
HEEIE RS HEE, 456 1 Wb s kS €
EMRRAE AP EAR, R Tkt g
ARDeKinomics™., 1 ZH i 8% B0 T4 JR L A
A T D P A5 2 TR 5 45 D e ot S R A R P i
FRATAEPIONPK, A3 1775 14 Ab T % AR A
ONP PRI HR I CRAP BT, e Tt 22U 1 A e 2
SCIL B ARG R B L R R EOE. B HIRE. EE
(T 2 FR R B VAL B, IR WO 5 Vi
FRA I =y I ) 73 9445 5 % S B 5 (Kl6a).  DeKinomics
REfg IR BIRD LRI (8] 73 HE 38, SCOL T EARIEW S T i
BERR AL AE 5 1 0 HF . 78 e 6k DR % = IR B 1 B I
(SROIBFFTH, FP LI ] 73 FF 2 Ra % X 7 BLHZ R
YR Uit 3 R A A [R] P e )9 Tk FEE (El 6b). FRATTR ik
e JOL () Tl B Ao 7 A EAT T AR AN RR A K, Rz 3
BB ALES-1 (UBAT), JE32 A7 5 (A A% & R B R
B11 (PTPN11)%5 8 A T2 SRCIIHTEYI(El6c). thif
FAEB T 7EDeKinomics [ /& B [8] 73 9% 21 2= £ 40 0 7

743



TR JRAZ AR & A LA S S BRI KB RAE

(a) T

mEm)  EYIER i 2/ @ = l__
BURS | QO 'JI
B
L ! S
=N 1O RN R
== R = rsega s
3 P I | i EERREARAS
HEE P e s geas)aas ] E & —_—
IR
| I
< = fRip 1 ¥ Yo
_ i1 8 I 1
O =Bt ESEE ,@, . @ . ,@, 4 ¥ AT
) (0) "
FRRTIE)E DRME T B
Cluster 1(n = 984) CTNND1 pY280 30 -
g 1.007 ; P=14x10° c o|E
e el 8 ] 2|5
So0.75{ [ 30 P=21x10¢ s®lerBVEIS. L
2 22— s RDELR|SeY e
© 9507 528 & [A[3[2[lo[112[3[4]
[ \ = 5 T = = B =
.2 0.25 £ 26 = L § 22 R g 2 3
=1 3 ' < K = -
2 000 224 Tas{ Y-8 PURE
o 0. S L
0 6 12 30 60120
2249 — — ; 30/ Cluster1
& Cluster 2 (n = 1409) 0 6 12 30 60 120 P value = 0.05
S 1.007
| =
s MAPK1 pY187 30 ]
2 0.751 ]
= ) P =0.020 @
= 2
‘; 0.50 | S P=0.31 g 151 D E>V-) E
2 £ 32 e 2 Ep&le|lDE o
T 02594 = 5} =P Cmlcec = < s
2 N k2 4[3[2[-1| 0| 1] 2] 3] 4]
¥ 0.00 S 30 kS T = Ec=C
0 6 12 30 60120 = ELE 5
SRC activation time (s) - 154 L
oy 0 6 12 30 60 120 -30] Cluster2
membership 0.9 0.80.7 0.6 SRC activation time (s) P value = 0.05

Bl 6 (MK (a) DeKinomicsHMg & . (b) SRCHEE I = 18] 43 #F 1) DeKinomicsff 4T. (¢) DeKinomicsHES /) HF H 4
JEEARI T B 1L (% 5. CTNNDIASRCCRIE A, MAPK 1A F s G 2 i ™Y

Figure 6 (Color online) (a) Schematic of DeKinomics strategy. (b) Highly time-resolved DeKinomics study of SRC kinase. (¢) DeKinomics can
distinguish the direct substrate from downstream phosphorylation. CTNNDI1 and MAPKI1 are the direct substrate and the downstream signaling

protein, respectively [34].
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Abstract: Membrane receptor protein machinery regulates the assembly of protein complexes via dynamic post-

translational modifications, enabling precise spatiotemporal control of cell phenotypes. Mass spectrometry-based

proteomics has become a prevalent technique for analyzing these modifications and protein complexes. We reasoned

that chemical biology tool could empower mass spectrometry-based proteomics to reveal tyrosine phosphorylation

modifications and protein complexes of membrane receptor protein machinery in their native environments. By

capturing and enriching interacting proteins with chemical probes, we identified ligand-receptor pairs and

phosphorylation-mediated protein complexes in the tumor microenvironment and immune process. Additionally, by

developing chemical biology tools in living cells, we depicted the dynamic protein complexes and phosphorylation

cascades regulated by membrane receptor protein machinery under specific spatiotemporal conditions.
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