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Progress of lymphoid-specific tyrosine phosphatase inhibitors
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Abstract: Lymphoid-specific tyrosine phosphatase (LYP) is a phosphatase that is encoded by protein tyrosine
phosphatase non-receptor type 22 and is mainly distributed in lymphoid. In psychological condition, LYP
inhibits T-cell receptor (TCR) signaling in association with C-terminal kinase (CSK). While in pathological
condition, mutant LYP dissociates with CSK, which augments the inhibition of TCR signaling and leads to
autoimmune diseases. Consequently, LYP is now considered as a new target of type I diabetes, rheumatic

arthritis and Graves disease and some other autoimmune disorders. This review mainly focuses on the

development of LYP inhibitors in their structures and activities.
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Figure 1 The structure of protein tyrosine phosphatase (PTP)
domain. LYP: Lymphoid-specific tyrosine phosphatase
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Figure 2 Function of LYP in TCR signaling. TCR: T-cell

receptor; CSK: C-terminal SRC kinase

W2 H SR EENENEKILT C1858T
RAZM] PTPn22 R, AR IZRBIN S FH
LYP620 i (1) ¥ 2 IR % W N 28R (R620W). T
620 fIFRIEAL T P1 X, HRBLUAE Pl XL,
T LYP*W620 ARef s CSK K SH3 4ithissh
HEU K ZHOW s IR — R IhREIRIF M (gain-of-
function) ZRAF, W[ 5| LYP Thagds oM TCR 155
TEEESZIH . AR T 4t G2 DR T AS R S B 37 o o dg
BT 4, TCRER) LYP [FIEf <> Bl CD28 g 12 48 i Al
T BRI 51 K 1 B e O A S [ R A
NIX e —Fh I RES LAY (loss-of-function) Z874F, LYP
A5 CSK 4541 2k £ 4] TCR EH, FECART
) TCRAG 54 R 55 T 4 s ik m 51 2 5 &
GRS T ROE SRR . MBS R R
Wi A S RGP S5 R0 AT — LR T
KU LYP b 4@k | B 4024k (B-cell receptor,
BCR) 155 i@, 7 BCRW{H, $2&m B 41 vt
BN VE F Tt . LYP 35 R ML 24
VAR, (HAT DA R, LYP 555 ThRg e 1 %
YIMHSR, FFR /NS F LYP 5% TR 5 LYP 3L



RME2AEAE: MR R IR

TR Tk R It 41 ) 790 4 97 7 22 - 701

TRHLEIFGETT B 5 )% A & R L.
2 LYP 5

AR R B/N o1 LYP JI 1 5ok 6 52 31 9% 1,
bE T E AU B 2 i, sl E IR S RIS
&P H AR RGBT LYP W 7 AR N,
BHFN ORI T KB R M AR B /N 45
TAMEIF, AR G5 AE 7 AR R A 0 R R
(BB Bl i), AERERSEINEI R 4 8 S0 ) F0
e N UEEIFAS
2.1 B (fg) FEHNHIF
2.1.1 kEER (BE) 2 2007 FEEEIE YR
S A 5 AR LT R B IR S K R A B
WAFRIANE] LYP 35, 20k 45 M 19 Bk B
LYP #i5 I-C11 (1) iZALA YA A B i3l il
Wt (Ki=2.9 umol-L™Y), i H40 @& M R 4F. 2013
&, ZIREAESH 15 LYP f3k g &,
AL A VR R S K R REAZ e 0% 8 Sk . 7 AH
HAEF AR A B AR SR P-loop X454, 125
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LYP #1 PTP1B WM 2. B E| e FM L+
)4 2R 2R AN = e I A 5 B R S A I S A
WM T A% 30 43 AT OS8RSR R Ak, A9 3 T H e I
A B4 5 AR RO 2 (K=0.11 pmol-L ™", J&&
SEREIR 2 WK IR BERZ BR 1 BE 47 IR A\ B P-loop,
BURER GRS PTP RAIX VEH, #7514k
AVEEARBIGE, FN B TESE T 1 KR
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P TALA Y 2 XF LYP A1 PTPIB i k.
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HHGH B, AJET PAINS B 2L 1 i SCHR B AL &
8 SHMACELLZ, 7R R I IE h — A 2
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2011 4, FANIH K241 Bottini iR ALK
FEIRREIR N K IS F v T8 LT E M 4000 2R E5H
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1l 77 FLAS B 2K H R S B IR AL UL K (] MBIk &R
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PRI Soma, {H A0 @ R e T Ry, 5l
N P AN R IR 5 ) 2 A B T3 s s 1, H 5]
N A AT ANWRIE « IR G 55 2 8 1R B ARG, T 51 N
TR 2= 358 5 A% A5 10 4 B 3% T A AR 6 T HePTP 3%
BPE (R 1), R L g5 BT DM RO R AT
B3] 7 R RS 10, R RN, A
VIRV L [ RE s 5 PTP 45 Mk k4T A 1R
N2 55KER. 10 5 11 ffEH 7 R AR 3,
A % Leu29Ala 52457 LY P #0135 1
FURIL, 11 GRS = 5 A 5 Leu29 fEFA K.

FH T 75 R P BRI A B2 7E S W AR A 11

8, R;=2-CHj, R,=H, R;=3-COOH

LYP selectivity:

=3 fold than TCPTP (ICs, = 1.52 umol-L™"),
=46 fold than SHP1 (ICs; = 23.2 umol-L™"),

=59 fold than CD45 (IC, = 30.1 umol-L"),
=200 fold than PTP-PEST (IC;, = 100 pmol-L")
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Table 1 Structures and activity research of 10 and 11

Compd. R, R LYP ICs¢/umol-L™" Selectivity vs PTP-PEST Selectivity vs HePTP Cell-permeable
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10d O— - NH >40 NT NT NT
~_/
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RNFER LYP il Fs gt 7R g m), el T N A
2P B AT R AR i R B LY P H R IR v
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pmol-L™") ARk . X UMALIS 2L i 70 P SR B
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Sy HI55; 2014 4F, %R AU PN el T e R T
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B S R R B o 12 M R e AT R
IS, (Hl TASE PTP R E A ML A7 5
A RO S v, DRl e B M 0 4R A E BER
MEFE, BRI R M S Ak S R R 2 M TR
FR TR M7 A ) DU 2850 T 10 2 B RORBLT)
JE 35 - 0I5, B AT AT 7 R B8 A7 R AR R R
Lo {1 —42M 72, XAt PTPs (%41 PTP1B)
(A K R 35 A B 2 A LR E, (FALE ) 10 AN
LYP W RS &7 AAE#, ARriE—P 5. 4k
BRI H UL B s e fi e m, Hil A
FRIEER TREE RS, HILEH AR
AT . MhAh, &8 S AN EIFE N — IR R s
R LF B A RS2 B T — Ok, (HE SR LE
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