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The enhanced activation of the B cell receptor (BCR) signalling cascade is a crucial 

contribution in the pathogenesis, progression and/or maintenance of B cell leuke-

mia, such as chronic lymphocytic leukemia (CLL). Recently, the irreversible Bru-

ton’s tyrosine kinase (BTK) inhibitor Ibrutinib has seen a remarkable success as a 

�¿�U�V�W���R�U���V�H�F�R�Q�G���O�L�Q�H���W�U�H�D�W�P�H�Q�W���R�I���S�D�W�L�H�Q�W�V���Z�L�W�K���Y�D�U�L�R�X�V���W�\�S�H�V���R�I���%���F�H�O�O���P�D�O�L�J�Q�D�Q�F�L�H�V����

Despite these successes, the underlying changes, such as modulation of phos-
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and/or protein levels, induced by Ibrutinib, are poorly understood. 

Comprehensive proteomic analysis of Ibrutinib mediated changes on proteins and PTMs in malignant human B cells

•	By targeting the Bruton’s tyrosin kinase and thus disrupting the B cell 
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drug in the treatment of B cell malignancies.

•	Detailed studies in a reconstituted system indicate  a high number of phos-
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•	Using global phosphoproteomics a comprehensive picture of effects in-

duced by this potent drug has been created. 

•	Ibrutinib changes both protein and phosphorylation levels, altering cellular 

structures and translation events and thus reducing cell survival. 
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Figure 1: Signaling cascade of the B cell receptor pathway and targets of novel anti-leukemic drugs. Due 

to its importance in the development of leukemic disease, proteins of the BCR signalosome are targets of novel 
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being one of the most promising among them.

Overview Conclusion/Outlook
•	Ibrutinib inactivates the BTK and thus prevents phosphorylation of the 
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dramatically reducing the survival of these cells, causing the success of 

this high potential drug.
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as an indirect effect of Ibrutinib treatment. This necessitates characterisa-
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tential prospects for combined treatments. 
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jects of further research efforts. 
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Methods

Results

ZYX

CDK2

SMARCA5

VIM

SNX5

HIVEP2

UBR4

NME1

RPL35RPL29

RPL14

IRF2BPL

RPL24

NCBP1

PLRG1

YARS

SRRT

U2AF1

RPL15

MARS

SNRPD1

HNRNPK
NCL

SRRM2

RAB7A
PUF60

CORO1C

LPXN

RSF1

HMGA1

RANGAP1

MCM5

NCAPD2

RANBP3
RCC1

SMARCAD1

BUB3

ACTBL2

ZNF207

SMARCA4LCP1

TWF2

PBRM1YEATS2

MICALL1

DPYSL2

RAB1B

ARFGEF2

AXIN2

MIF

ATP6V1A

TMOD3

DBN1

DMXL2

MTPN

MOB1A

PPM1G

USP36

UBXN7

NPM1

TPR

YBX1
RPS6KB1

NUP153NUP214

NPM3

ARPC1B

GAB1

INPP5D

TUBG1

ARPC5

PTPN6

DOK3

SPTBN1

RPL3EIF5B

VARS

RPL4

EEF1A2

DIDO1

MAP1B

MAP1ASON

Legend

6h 1d 2d 3d

Ibrutinib-
Treatment

P
ho

sh
os

ite

Figure 4: Interaction network showing effects induced by Ibrutinib treatment. �,�Q�W�H�U�D�F�W�L�R�Q���Q�H�W�Z�R�U�N���R�I���S�U�R�W�H�L�Q�V��
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Figure 5: GO-enrichment analysis of proteins and phosphosites regulated upon Ibrutinib treatment. 

�$�����%�L�R�O�R�J�L�F�D�O���S�U�R�F�H�V�V�����D�E�R�Y�H�����D�Q�G���&�H�O�O�X�O�D�U���F�R�P�S�D�U�W�P�H�Q�W�����E�H�O�R�Z�����*�2���W�H�U�P�V���V�L�J�Q�L�¿�F�D�Q�W�O�\���H�Q�U�L�F�K�H�G���D�P�R�Q�J���W�K�H���S�U�R-

�W�H�L�Q�V���G�L�I�I�H�U�H�Q�W�L�D�O�O�\���H�[�S�U�H�V�V�H�G���X�S�R�Q���W�U�H�D�W�P�H�Q�W�����%�����*�2���W�H�U�P�V���H�Q�U�L�F�K�H�G���D�P�R�Q�J���S�U�R�W�H�L�Q�V���V�K�R�Z�L�Q�J���D�O�W�H�U�H�G���S�K�R�V�S�K�R�U�\�O�D-

�W�L�R�Q���O�H�Y�H�O�V���X�Q�G�H�U���,�E�U�X�W�L�Q�L�E���L�Q�À�X�H�Q�F�H�����,�E�U�X�W�L�Q�L�E���D�O�W�H�U�V���W�U�D�Q�V�F�U�L�S�W�L�R�Q�����W�U�D�Q�V�O�D�W�L�R�Q���D�Q�G���F�H�O�O�X�O�D�U���R�U�J�D�Q�L�]�D�W�L�R�Q���G�U�D�P�D�W�L�F�D�O�O�\��

A) B)

Y242 S443 Y858 Y1125 Y1217 T1219

-6

-4

-2

0

2

-6

-2.03

-0.827
-0.29

-1.78

-5.05
-6

-1.51

-1.67
-2.69

-6.69

-4.2

pc
DNA

PLC
� 2

wt

PLC
� 2

9Y
->

F

0

3000

6000

9000

12000

A
ct

iv
ity

ctrl
BTK-WT
BTKE41K

PLC� 2 + BTKE41K + Ibru/PLC� 2 + BTKE41K

PLC� 2 + BTKE41K K430R/PLC� 2 + BTKE41K
lo

g 2
ra

tio

Y13
Y100

S677
(Y733)lit

PH EF X nSH2 cSH2 SH3 sPHc Y C2

522-634 641-742 774-826 841-91315-133 160-309 312-457

sPH
n

471-514 930-1044 1059-1167

S847
T857
Y858

S789
Y818
S821

Y573
Y611Y482

Y330
T332
S341
Y345
Y371
S443

S239
Y242

Y936
Y997

S1110
Y1125

Y1197
Y1217
S1236
Y1245
Y1264

S9
S751
Y753
S756
Y759
S763

S828
T829

S2/T3/T4?
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Figure 3: Effects of 3d Ibrutinib treatment on the global levels of A) proteins and B) phosphorylations in 

human B cells. �8�V�L�Q�J���6�,�/�$�&���E�D�V�H�G���T�X�D�Q�W�L�W�D�W�L�Y�H���S�K�R�V�S�K�R�S�U�R�W�H�R�P�L�F�V���������������S�U�R�W�H�L�Q�V���D�Q�G�������������S�K�R�V�S�K�R�V�L�W�H�V���Z�H�U�H��
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