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identifying binding protein or binding site
— understand the mechanism of action
— improve the drug



Standard method for identifying target protein

Major two methods
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Standard method for identifying target protein

> @ crosslinking
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Liu, J., Yang, B., & Wang, L. Current Opinion in Chemical Biology 2023, 74, 102285.
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Photo-crosslinker and Chemical crosslinker

> Photo-crosslinker
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* Photoreactive Group
@ » Enrichment Handle

@ Pharmacophore

Burton, N. R., Kim, P., & Backus, K. M.
Organic and Biomolecular Chemistry 2021, 19(36), 7792-7809.

> Chemical crosslinker
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Piersimoni, L., et al. Chem. Rev. 2022, 122, 7500-7531.
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Conventional photo-crosslinker

A B
cf' N3 N=N
Aryl Azide (1) Diazirine (3)

* Photoreactive Group

@ » Enrichment Handle O O
a Pharmacophore

Burton, N. R., Kim, P., & Backus, K. M. Organic and Biomolecular Chemistry 2021, 19(36), 7792-7809.
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Conventional photo-crosslinker

A

Aryl azide (AA)
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hv
Benzophenone (BP) —
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Aryl Diazirine (DA2)

Benzazirine
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254-400 nm Singlet Nitrene Dehydroazepine

Triplet Nitrene

Diradical

X Diazonium

Problem

» extremely short half-lives
— very low target capturing yields

» the nitrone, carbene, and
diradical intermediates

— react non-selectively with any

proximal C—H/X—H bonds

(X=N,O,S)

— high background

Burton, N. R., Kim, P., & Backus, K. M.
Organic and Biomolecular Chemistry 2021, 19(36), 7792-7809.
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Non-radical intermediate photo-crosslinker
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Photocaged quinone methide

Liu, J., Yang, B., & Wang, L. Current Opinion in Chemical Biology 2023, 74, 102285.

X=0,S,NH
Bacterial cell lysate

Battenberg, O. A., Nodwell, M. B., & Sieber, S. A.
Journal of Organic Chemistry 2011, 76(15), 6075—6087.
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Tetrazole photo-click chemistry
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2 3a: R=Et, 72%
3b: R = 'Bu, 53%
H. Meier and H. Heimgartner (1985), ref. 5 3c: R=CF3,21%
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hv (302 nm), RT, 2 h

L i
CO,Me \)kOH

1.5 equiv 1.5equiv

MeO,C
in EtOACc (10 mM): 21% 51%
in 1:1 PBS/MeCN (5 mM): 53% 12%

v nitrile imine intermediate B
could react with a carboxylic acid

Zhao, S., et al. Chem. Commun. 2016, 52, 4702-4705.
Li, Z., et al. Angew. Chem. Int. Ed. 2016, 55, 2002-2006. 11



Optimized di-aryl-tetrazole

Table 1 Kinetic study of photo-induced reactions of tetrazoles with

propionic acid?

/
<\ N 0
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\)J\OH

hv (302 nm), RT
PBS/MeCN = 1:1

Y o
/Y lo)
T Nen X
X H | v
yZ /
4

Tetrazole X Y keoon [M ™' s7']  Yield” (%)
la H H 2.8 45
1b p-OMe H 5.5 56
1c H p-OMe 7.4 87
1d p-CO,Me H 0.28 5.9
1e H p-CO,Me  0.05 2.8
1f p-CO,Me  p-OMe 0.88 19
1g p-OMe p-CO,Me 0.21 4.7

v’ tetrazoles with only electronic-donating group

give high product yield

mm 4b i  5b == 6b
a) b) 1004
MeO .
\©\N/N\7/© desired product
N=N o °
1b s 520 %
Nomt LA
5 10 equi ~ NG AN A
RN SN
Meo” N7 NS
MeO (o]
\©\N’N\>,/© E
N
6b MeO 5b reaction pH
cycloaddition hydrolysis
product product

Fig. 2 The effect of pH on the product distribution of reaction of propionic acid with tetrazole 1b. (a) Structures of
the three observed products in PBS/MeCN (1:1) solution. (b) Reactions carried out at pH values ranging from 2.5 to
10. The yields of products were quantified using HPLC-MS. The data shown are an average of three replicate
experiments.

v" the highest yield of the desired product 4b was
observed under neutral or slightly acidic
conditions (pH = 7.1 or 5.5)

Zhao, S., et al. Chem. Commun. 2016, 52, 4702-4705. (Fig. modified) 12



Amino Acid Selectivity

Boc -
QN’NY@ 20 equiv 5

Table 2 Photo-induced reaction of tetrazole 1b with acid 87

v" The complete conversion of 1b was observed in
o

H o all reactions
/N\)J\O’Bu /n\)J\ ) o ) ) )
Boc™ 7 OBu v" most additives did not interfere with the photo-
induced reaction.

hv (302nm), RT, 2 h
PBS/MeCN = 1:1 /©/ v’ in the presence of Tyr, Lys or Cys, the yield of 9

decreased to a different degree (entries 10-12)

N=N 8 COZH

Entry Additive vield” (%) — presumably due to the reactions between the
) Boc-Asn-ONp* o8 nitrile imine intermediate and phenol, amino or
7 BocSer OMe 6 thiol groups.

; o OMe o - Asp, Glu, Cys, Lys selectivity

7 H-His-OMe J 66

) BooMer Oy s v' Interestingly, of all functional groups tested,

" HLysOMe 10 CO,H appeared most reactive at physiological

i S o1 H, better than other common nucleophiles

14 CH;CONHOH 65

including thiols, amines, and alcohols.

% Reaction mixture of tetrazole 1b (100 pM), 8 (2 mM) and additive .
(2 mM) in PBS/MeCN (1:1) within a quartz test tube was irradiated Li, 2., et al. Angew. Chem. Int. Ed. 2016, 55, 2002-2006.
usmg a handheld UV lamp (302 nm, 6 W) for 2 h. * HPLC yield of 9 after 2 h.

° Np = p-nitrophenyl. ¢ Su = succinimide.
Zhao, S., et al. Chem. Commun. 2016, 52, 4702-4705. (Fig. modified) 13



Photo-crosslinking of myoglobin

a)

100
—~ 16959.00(+0 modification)
s 80
2 60
£ 40
8 i
£ 20 17183.00(+1 modification) Sequence

0 Tools + & Download @ Add Highlight + Copy sequence
16500 17000 17200 17400 Length 154 Last updated 2007-01-23 v2
Mass/(Da) Mass (Da) 17,184 Checksumi F6A41F19A525F09C

100 10 20 30 40 50 60 70 80 90
@ 80 169 goo(unmod'ﬁed) MGLSDGEWQL VLNVWGKVEA DIPGHGQEVL IRLFKGHPET LEKFDKFKHL KSEDEMKASE DLKKHGATVL TALGGILKKK GHHEAEIKPL
o
g 100 110 120 130 140 150
= AQSHATKHKI PVKYLEFISE CIIQVLQSKH PGDFGADAQG AMNKALELFR KDMASNYKEL GFQG
2 !
g https://www.uniprot.org/uniprotkb/P02144/entry#sequences

0
16800 17000 17200 17400
Mass/(Da)
Fig. 4 Photo-labelling of myoglobin using tetrazole 1b. (a) ESI-MS analysis indicating the formation of the anticipated

tetrazole 1b adduct (expected Da = 17 813). (b) Residues E18, E27, E37 and E41 identified as the modification sites (blue),
the locations of which were indicated by the arrows. View derived from a crystal structure of myoglobin (PDB ID: 3WI8).

Zhao, S., et al. Chem. Commun. 2016, 52, 4702-4705.

v’ Analysis using ESI-MS indicated the formation of a new species (+1 modification)
v’ Subsequent tryptic digestion and tandem mass spectrometry
— confirmed the presence of modified-carboxyl groups at positions E18, E27, E37
and E41
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SAHA and HDAC

» As a proof-of-concept study, small molecule inhibitor SAHA was
chosen

HDAC TSA, SAHA etc.
o
v SAHA (suberoylanilide hydroxamic acid) (AC
inhibits HDAC HDAC

— inhibits cell proliferation and exhibits Acl\ Histone AL
anti-tumor effects

— effective in the treatment of acute \—\Ac
myeloid leukemia COSRTY Sirtinol etc.

Ac

https://ruo.mbl.co.jp/bio/product/epigenome/pickup/deacetylase.html
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SAHA-probe can detect HDAC1 and HDAC?2

a) Q/NY\/\/\/&”/W

SAHA (10)

b) Lane
Probe 11/uM

Pseudo-probe 12/uM

SAHA/UM
UVv/302nm
Cell lysates

HDAC1
HDAC2
HDAC1 input
HDAC2 input

actin

o8 s

— N X = -NHOH (11
=/ N=N X = -OMe 212))
1 2 3 4 5 6 7 8
o1 1 10 10 10 - 10 10
= = = = - 10 z =
- - - 10 200 - - -
+ o+ + + o+ + -+
A A A A A A A I|A
- ®v o=
_— 1 B » -

» Proof-of-concept study

v’ Tetrazole-SAHA probe (11)
was designhed

v Pseudo-probe (12) lacked
the strong Zn?* chelating
group (hydroxamic acid)

v’ Tetrazole-SAHA probe (11)
can modify HDAC1 and
HDAC2

v’ Tetrazole-SAHA covalently
linked to HDAC1 and HDAC?2

| | Zhao, S., et al. Chem. Commun. 2016, 52, 4702-4705. 16




Successful labeling was realized in living cells

» HDACs enriched from in situ HepG2 cell » MS/MS spectrum
treated with tetrazole-SAHA probe 11 (in vitro; HDAC1 and SAHA-probe 11)
YGEYFPGTGDLR
C) Res.  mass b ion b++ y ion ytt  z m/z
Probe 11/|JM 10 10 Y 163.1 1641 825 2 8959129
G 57.0 221.1  111.0 16298 8154 3 597.2752
SAHA/IJM 0 200 E; 101.0 768.3 384.7 15727 7869 4 447.9564
HDAC1 Y 163.1 931.4 466.2 1025.5 5133
’ F 147.1  1078.5 539.7 862.4 431.7
- P 97.1 1175.5 588.3 7154 3582
HDACZ G 128.1 1232.5 616.7 618.3 309.7
. T 101.0 1333.6 667.3 561.3  281.2
HDAC1 InPUt ﬁ G 128.1 1390.6  695.8 460.3 230.6
. D 115.0 1505.6 753.8 403.2  202.1
HDAC2 Inpl'It ﬁ L 113.1 1618.7 809.9 288.2 144.6
R 156.1 175.1 88.1
v’ successful labeling was realized by v' from MS/MS Spectrum, E203 close
photolysis of probe 11 in living cells to SAHA was modified

Zhao, S., et al. Chem. Commun. 2016, 52, 4702-4705. 17



Short summary

v’ photo-induced diaryltetrazole-
acid coupling reaction as a
biochemical conjugation strategy

v’ diaryltetrazole can react with
selective amino acids (Asp, Glu,
Cys, Lys)

v’ successfully profiling HDACs in
cell lysates and living cells

v’ this coupling reaction could be
extensively applied to protein
labeling (in vitro & in vivo)

b) o) B ]

)k “N” ~ o o0
N Ph R OH
\ o) o N—NH
N=N CqH
S %\/ oo 1/

L R i
1a N, 2 3a: R = Et, 72%
3b: R =Bu, 53%
H. Meier and H. Heimgartner (1985), ref. 5 3c: R=CF3, 21%
c)
Probe 11/pM 10 10
SAHA/UM 0 200
HDAC1 -
HDAC2 -
HDAC1 input -_-l
HDAC input [ —

Zhao, S., et al. Chem. Commun. 2016, 52, 4702-4705. 18
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Advance of photo-crosslinker using tetrazole

@n(\

Off-Target
—_
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2) 302nm

O
act= Moo
N=N

* ACT (2-aryl-5-carboxytetrazole): non-radical intermediate

e\

(@

?'/
g
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J

Herner, A,, et al. Journal of the American Chemical Society 2016, 138(44), 14609-14615.

20



Reaction mechanism

C)

b) Q _Ph N Ph_
)J\ \N/ N
Ph—.,-Na__Ph R”, “OH H
N=N S oﬁ/o
= C H
1 ! 616 Ph/
a — -
N 2 3a: R = Et, 72%
3b: R = 'Bu, 53%
H. Meier and H. Heimgartner (1985), ref. 5 3c: R=CF3, 21%

Zhao, S., et al. Chemical Communications 2016, 52(25), 4702-4705.
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Dasatinib and JQ-1

> Dasatinib

Dasatinib
CHs

A

B Tumor cells

| Angiogenesis | Proliferation | Metastasis

Krebs, S., et al. Journal of Nuclear Medicine 2020, 61(11), 1580-1587.

> JQ-1

Treatment condition

Activate PINK1-

mediated mitophagy '

ROs| ATP{

—~——— ]
~ Diabetic cardiomyopathy e

L S
X —

Mu, J., et al. Journal of Molecular and Cellular Cardiology 2020, 149,1-14.
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Dasatinib and JQ-1 conjugated with PAL.

a)

Ve ve—( I N 4
Cl OWN N)QN ; Nz\;ﬁg (\/\o);\/ “PAL
C<< L AT A N

NH N H Me
i & K/NV\O);\/ N-paL Me
1a-b, 2a-b, 3a-b Cl  4a-b, 5a, 6a-b
PAL = ) A we 5 enrichment tag
P J
Sel NN o
o N H H =Z .
g/l\ o} \H/\HJJ\/\// I O O O/\/\
o}
i 1a (n=0) 2a (n=0) 3a (n=0)
Dasatinib probes 1b (n=2) 2b (n=2) 3b (n=2)
JQ-1 probes :2 §::g; 5a (n=0) gg E:fg;
tetrazole diazirine benzophenone

Herner, A, et al. Journal of the American Chemical Society 2016, 138(44), 14609-14615. (Fig. modified) 23



Binding affinity assay
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» synthesized probes did not strongly inhibit ligand-POlI affinity

— BTK, BRD4 were used

24

» For JQ-1, inhibition efficiency was improved

Herner, A., et al. Journal of the American Chemical Society 2016, 138(44), 14609-14615.



Evaluating the efficiency and selectivity of photoaffinity-labeling

» For BTK, all probes showed irradiation and ligand-dependent labeling *gwﬁw

e LR C NN
» For BRD4, irradiation and ligand-dependent labeling other than 6a/6b e “‘”V Qo
- exhibited strong background labeling o a

)5

PAL= N
L N H ije [e}
™ H;N"N@_:/\n/”\/\ 79 = O O
) ° A J\/\// - o
o o ! il

Dasatinib probes 12 (1=0) 2a (n=0) 3a (n=0)

b 1b (n=2) 2b (n=2) 3b (n=2)
a) Probe 1a 2a 3a - ) Probe 4a 5a 6a = 201 probes :; §n=g; 5a (n=0) 6a (n=0)
n= 6b (n=2)
Das - + - - + - - 4+ - - J1 - + - - + - - + - -
uv + 4+ - + + - o+ o+ - -
. leBTK - - - - <« BRD4

|« BTK

Probe 4b 6b -
JQ-1 -+ - -+ - -
uv + + - + + - -
i L — <+ BRD4
~ |*BTK

«BTK

Herner, A., et al. Journal of the American Chemical Society 2016, 138(44), 14609-14615. 25



ACT showed higher photo-crosslinking yields

a) d)
x104 BTK-1a BTK/1a (1:10)
2 3 BTK 32040 ~60% vyield
c 31791
g ° k
.
0 - ‘ . - - - -
31000 33000 35000 37000
b) Mass e)
x10° 3:; BTK/2a (1:10)
o ~15% yield
C _
3 BTK-2a
©os 32431
0 \
31000 33000 35000 37000
) Mass f)
(]
x104 2:; BTK/3a (1:10)
27 Not detected
£
8 1
O
0

31000 32000 33000 34000
Mass

35600 36000 37000

x105 BRD4-4a BRD4/4a (1:2)
21 212n ~95% yield
=
3 1 BRD4
O
. 20560 21984
20(I)00 21 (I)OO 22600
Mass
x10°5 BRD4 BRD4/5a (1:2)
17 20561 trace
1]
c
3 0 BRD4-5a
0 . 21209
20000 21000 22000
Mass
x10* BRD4 BRD4/6a (1:2)
o 20560 Not detected
[2]
g
S 1
0 T T T T T T
20000 20500 21000 21500 22000 22500

Mass

v' ACT-based probes 1a and 4a showed robust photo-crosslinking with their targets,
while DA-based probes 2a and 5a gave crosslinked products in much lower yields

Herner, A., et al. Journal of the American Chemical Society 2016, 138(44), 14609-14615. 26



Quenched product yield was almost the same

a) b) 00
o 11.09(1a) | 0'min
0"1’11111\ Voo 1 T T
I;'i 200+ = v -
200 o '.”l' ﬁ 2 <
ﬁ L ", E J - T .
1 D__L ) ~
o . - R} B T
\“-\___________J’ II' ____________ i) 1Ig zlg
[ ' 1 Minutes
0 10 20
Minutes
"5 'min 302-nm 109 (1la) T " 5'min 365-nm o VRO 2y
| Photoitradiation N, 12! (quenched product) | photoiiradiation ) |
¥ 1255
£ be 2 i«: \‘:K:,,—(quenched
z 2 . product)
D__}k o——i&_ - hk - -
L S LT ’ h ~
T T 1 — T T — — 1
0 10 2 0 10 20
Minudes Minutes

Figure S6. HPLC and LC-MS analyses of the photoactivation of (a) 1a and (b) 2a (100 uM) in PBS. Red trace = absorbance at 254 nm; blue trace = absorbance a 365 nm. The percent conversion
was calculated to be 38% for 1a and 44% for 2a based on absorbance at 365 nm.

v' quenched product’s yields from 1a and 2a were almost the same

Herner, A, et al. Journal of the American Chemical Society 2016, 138(44), 14609-14615. 27



Determination of the cross-linking site on BTK protein

> MS/MS spectrum

a) 1
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MW 1188.463 Da
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v only Glu-488 was detected as labeled
(BTK has 25 Glu, 14 Asp)

> binding model

v’ Glu-488 is the only nucleophilic side chain
within 9.0 A from the electrophilic site

Herner, A, et al. Journal of the American Chemical Society 2016, 138(44), 14609-14615. 28



Proposed mechanism

> reaction mechanism

o
T s
woon| T R—/{ >\~Ph
B o._ _O
N=N ) Y CeHe Ph/
N 3a: R = Et, 72%

3b: R=Bu, 53%
H. Meier and H. Heimgartner (1985), ref. 5 3c: R=CF3, 21%

Zhao, S., et al. Chemical Communications 2016, 52(25), 4702—4705.

O~ N acyl shift

Cf

R R

Herner, A., et al. Journal of the American Chemical Society 2016, 138(44), 14609-14615.
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ACT-enabled in situ target identification

a)

Me

b Me—<’ N N
Kinases ) All proteins &Y j‘lj‘\ s \Jﬁ o e
1 a Za 4a sa QNH ) : Oﬁ/\oﬁ\/z?/a v Me

1a-b, 2a-b, 3a-b Cl 4a-b, 5a, 6a-b

PAL

oS 2w Sha g

Dasatinib probes :: E:=g; g: E:=g; g: (: g;
Ja-1 probes 4a (n=0) 5a (n=0) 6a (n=0)
AGK BTK ABL1 DSC1  BRD2  AMY1A (=2 o (-2
LYN MAPKAPK2 BRD3 KRT4
YES1 RIPK2 BRD4
CSK
MAPK14/p38a

v both ACT (2-acyl-5-carboxytetrazole) and diazirine are efficient in the target identification
(K562 cell)

v" ACT did not improve identification regardless of higher crosslinking yield than diazirine
but both ACT and DA are efficient in the in situ target identification.

Herner, A., et al. Journal of the American Chemical Society 2016, 138(44), 14609—-14615. (Fig. modified) 30



Abl and Dasatinib interaction

Abl

v' D325 and E329 are present near Dasatinib > probably crosslinking was occurred

Vajpai, N., et al. THE JOURNAL OF BIOLOGICAL CHEMISTRY 2008, 283(26), 18292—-18302.
(PDB 2GQG) https://www.rcsb.org/structure/2gqg (Fig. modified)
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Short summary

O
ACT = I,\\\(/N},'Ar
v’ Tetrazole has selectivity to amino acids (Asp, Glu, Cys, Lys) N=N
v ACT (2-acyl-5-carboxytetrazole) can serve as an effective
photoaffinity label for target identification both in vitro and in living
cells

v’ unique photo-crosslinking mechanism (non-radical)
— lead to reduced background reactions with nonspecific targets
— facile mapping of the ligand-binding site

v’ Compared to DA and BP, ACT showed higher cross-linking yields with
the desired targets in vitro

v’ achieve efficient in situ target capture and subsequent identification

Herner, A, et al. Journal of the American Chemical Society 2016, 138(44), 14609-14615. 32
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ACT incorporation to cells as unnatural amino acids

Chart 1. Genetically Encoded Photo-Cross-Linkers

Previous work:

NH N3 it NH, JOJ\ N=N
2
HO,C H

HO.C
pAzF pBpa AbK
This work:
i i AY LYy 0
Hozc)\/\ﬁuk(/ﬁ\w @ [','Ie N Q Q @ o
- N=N mP%/TK PyTK FTK TIK Ph;'K \\‘) \
™ 2 (3) 4 (5) o "L-_@
» Genetically encoded ACT (2-aryl-5- | adition
carboxytetrazole) ) )
. . . \L«Ho/ 1,4-acyl shift G’ :,N'ﬁ ﬂ
» give robust and site-selective photo- U-ﬁb W 7‘3) ;

crosslinking reactivity

Tian, Y., et al. Journal of the American Chemical Society 2017, 139(17), 6078-6081.
Tian, Y., & Lin, Q. Chemical Communications 2018, 54(35), 4449-4452. 34



GST photo-crosslinking by mPyTK

tetrazole diazirine

B ES2AbK ES2mPyTK ES2mPyTK
b) WT E52mPyTK E52AbK (365 nm) (302nm)  (365nm)
f | f 1 1 UV (min) ! T 1
UW(min)O 1 5 15 0 1 5 150 1 5 15 (MM 0 1 s 15 0 1 5 15 15
Mw
MW (KDa)
kDa

55 -— G0N 9 1f(GST)z

*

55 (GST),

25 — e D G — = | G W T W | — — ¢ GST 25

GST

Yield: 15% 40% 53% 54%

v" GST dimer formation for the E52mPyTK mutant
with ~53% yield at 5 min, but not for WT

— ACT moiety is responsible for dimer cross-
linking

v" AbK exhibited very weak reactivity as the dimer
band was detected only by Western blot
— higher yield by using tetrazole

Tian, Y., et al. Journal of the American Chemical Society 2017, 139(17), 6078-6081. 35



ldentifying the mPyTK photo-crosslinking site in GST

a)
S
| adaiton
% 1,4-acyl shift Gfﬂ,-ﬂ
b) E52mPyTK
E52mPyTK E92A M133A C139A  K141A v' model of the GST-E52mPyTK
e T e S — Four nucleophilic residues (E92, M133,
| - C139 and K141) were identified
55— aw D BAa(GST), v' E92A mutation completely abolished the
covalent dimer formation
25— S —— . — e - — — w—d GST v" other mutations had no effect

Tian, Y., et al. Journal of the American Chemical Society 2017, 139(17), 6078-6081. 36



EGFR and Grb2

Membrane ¢

Current Biology

Sorkin, A., et al. Current Biology 2000, 10, 1395-1398.
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Photo-crosslinking in mammalian cells

» crystal structure of » Photo-crosslinking with EGFR
Grb2 SH2 domain in HEK293T cells &
Q‘Z:o’@&\g
b) G S S R P & O
F LSS EL & N
S T
S @ P TR wo_- - +
kD . : . & i B o
25:_ .” " LA L SL?F;EGFR kDa o b |4 Grb2—EGFR complex
170 250— |«EGFR
100} 70— d
704 = 100 —|
55— 70—
55—
35"'-.0.-- < Grb2
Yield: 0% 4% 42% 25%18% 0% 8% 12% 13% 19% 22:
250 - e e I‘< Grb2—EGFR 15—
Complex

v’ 9 residues have a potential to photo-crosslink with EGFR

v' D104mPyTK mutant gave the highest photo-cross-linking yield followed by V105mPyTK,
Q106mPyTK and N143mPyTK mutants

v may react with the same nucleophilic residue on EGFR across the interaction interface

Tian, Y., et al. Journal of the American Chemical Society 2017, 139(17), 6078-6081. ~°



Photo-crosslinking in mammalian cells

A B Ecr
Grb2 WT D104mPyTK stimulation 0 1 5 15 30
uwv | - - + +| - - + + (trlnr?:) ;
EGF| - + - +|- + - + . W | <«Grb2—EGFR
A T Complex
<« Grb2—EGFR
Complex
w
T PEDa = o> == = |4 Grb2 [ e o= @D *= 4 Grb2
w———

v’ the photo-crosslinking of EGFR is EGF stimulation and photoirradiation-dependent
v" highest photo-cross-linking yield was when cells were stimulated with EGF for 15 min
—> Grb2-EGFR interaction is transient and dynamic

Tian, Y., et al. Journal of the American Chemical Society 2017, 139(17), 6078-6081. (Fig. modified) 39
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Summary

X conventional photo-crosslinkers (benzophenone, diazirine)
* very low target capturing yields

* react non-selectively (any proximal X-H bonds) = difficult for identifying
target by MS

* high background

v’ Tetrazole has selectivity to amino acids (Asp, Glu, Cys, Lys)

v’ unique photo-crosslinking mechanism (non-radical)

— lead to reduced background reactions with nonspecific targets
— facile mapping of the ligand-binding site
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Summary

b) i _Ph\N,N\ Ph]| o o
v’ diaryltetrazole or ACT (2-aryl-5- Ph\N/NYPh R7, “OH| H T R~ H—pn
carboxytetrazole) successfully N=N N N o e

profiling proteins in vitro and 1a N, "2 7 aR=EL72%
- 3b: R =Bu, 53%
IIVI ng Cel IS H. Meier and H. Heimgartner (1985), ref. 5 3c: R=CF3, 21%

v’ Although more improvement is needed, these coupling reactions could
be extensively applied to low-background protein labeling

v’ Other crosslinking methods without radical intermediate are also
emerging

— allow the identification of elusive transient and dynamic protein-protein
interactions in vitro, in cell lysates, and in living cells
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