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Brain-derived neurotrophic factor (BDNF)-induced intracellular signaling
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Activated receptor tyrosine kinases induce a large number of tyrosine phosphorylation-dependent protein-
protein interactions through which they mediate their various ligand-exerted functions including regulation of
proliferation, differentiation and survival, TrkB receptor tyrosine kinase activated by binding of brain-derived
neurotrophic factor (BDNF) also stimulates various protein interactions in a tyrosine phosphorylation-dependent
manner in neuronal cefls. To examine tyrosine phosphorylation-dependent interactions stimulated by active TrkB, 1
developed a modified yeast two-hybrid system, which we call the yeast two-and-a-half-hybrid system. In this system,
yeast was enginesred to express a tyrosine kinase domain of TrkB as an effector, in addition to two fusion proteins with
GAL4 DNA-binding and GAL4 activation domains as bait and prey proteins, respectively. Using this system with
Shp?2 as the bait,  demanstrated that Shp2 interacts directly with BIT/SHPS-1 (also called SIRP) and Grb2 depending
on tyresine phosphorylation mediated by TrkB.  Furthermore, I screened an adult human brain cDNA library with the

yeast two-and-a-half-hybrid system. As a result, I found that fibroblast growth factor receptor substrate 2p (FRS2B),
also called SNT2, interacts with Shp2 dependently on TrkB-mediated tyrosine phosphorylation of FRS2B/SNT2.
Therefore, T show that the two-and-a-half-hybrid system is a powerful tool for studying tyrosine phosphorylation-
dependent protein-protein interactions in intracellular signaling pathways stimulated by TrkB receptor tyrosine kinase.
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Figure 1, Modified yeast two-hybrid system (two-and-a-
half-hybrid system). In the yeast two-and-a-half-hybrid
systern, yeast expresses the tyrosine kinase domain of

TrkB as an effector, in addition to two fusion proteins
with GAL4 DNA-binding demain (DBD) and GAL4
activation domain {AD) as bait and prey proteins,
respectively. X and 'Y are proteins fused with DBD and

AD, respectively. In this study, X is Shp2, and Y is
BIT/SHPS-1, Grb2 or human brain ¢DNA library. (%
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Figure 2. Tyrosine phosphorylation of cellular proteins in

yeast expressing TrkB intracellular domain.  (SEFRERTT
L L Y51R)
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Figure 3. Analysis of interactions of Shp2 with Grb2 and
BIT/SHPS-1 by means of the yeast two-and-a-half-
hybrid system. (BRI 1 X D PE LT
3. WRgERRR

FhiZ. FER: Two-hybrid HEWEE L. bait & prey
Lkl TkB MIREF e v R F—EFAL %
BN I B & 5 % (B% % Two-and-a-half-hybrid
) RFICHE L, FORE, BENIIREWT
TIkB Lk BFui vy VEMEERE L, Thics

-183-

FEAH-BEHHBEERTRET O RENILLE,
4. SHOMELBERE

LN S & 38 1 O £ F R B O ATz oW
T, TF I/ 0ANABRRERNT, HETIE=
a—-aritHNO /A EBEEREIES L
ik iy, 77/ UANVARBERIL, =
oL Y OIESEHIBEIC BV THEICHELRD
EHRERBIEDZ - LHBAMRTHY . BDNF ER
KA, BT UBEAROELENEN T
EIZL T b,

Table 1. Assessment of the degree of interaction between
FRS2B/SNT2 and Shp2 by the yeast two-and-a-half-hybrid
liquid B-galactosidase assay.

TrkB WT TrkB Kin-
Con. 607.7+ 240 6203+ 713
FRS2B/SNT2

WT 70672.1 +802.1  991.1+ 912

Y417F 21670.0 + 63 £86.5 + 103.2

Y455F 3958.1+198  1078.1+ 55.4

Y417/455 10556+ 1702  1108.6 + 44.2
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