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Abstract: Objective To understand the research progress of phosphatidylinositol — 4 — phosphate (PI4P) metabolic enzymes and
their inhibitors, and to provide a reference for the research and development of targeted drugs related to the PI4P signaling
pathway. Methods The basic information,the effects on the diseases of six metabolic enzymes regulating PI4P and the application
of typical inhibitors were summarized. The problems still to be solved in the current research were analyzed. The possibility of PI4P
metabolic enzymes and their inhibitors as therapeutic targets for related diseases were investigated. Results PI4P was a membrane
glycerophospholipid, which was formed by the phosphorylation of the 4 — hydroxyl of phosphatidylinositol (PtdIns). PI4P was a key
functional component of the Golgi apparatus membrane, which was indispensable in the vesicle transport and signaling transduction.
Although the physiological role of PI4P had been deeply studied, little was known about its metabolic regulation. There were many
studies on the PI4P metabolic enzymes in the tumors,among which the high expression of phosphatidylinositol — 3 - kinase (PI3K)
was found to be associated with the deterioration of various tumours. At present, four PI3K inhibitors had been approved for

marketing as the anti — tumor drugs. Conclusion In addition to regulating the progression of tumors, PI4P metabolic enzymes also
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involved in the occurrence and development of common clinical diseases such as inflammatory activation, virus and malaria

infection, Alzheimer’s disease. However, most of the related studies remain in the basic experimental stage,and related inhibitors may

be the effective treatment for these diseases.
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Note: == refers to the lipid kinases,and ==—==> refers to the

phosphatases.

Fig.1 Metabolism and transformation process of PI4P
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Fig.2 Chemical structures of PI4K inhibitors
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Fig. 3 Chemical structures of PI4P5K inhibitors
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2.2.4 PI5 - phosphatases

PI5 — phosphatases 5 PI4P5SK A1 . F5 51 7 4% PI4P 1Y
P2k IK 4 P15 — phosphatases FI )& /0 /i P1(4,5)P, 2%
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5 5 Lowe 25 G 1E A 52  FESTA 25 4IHF9Y R WL, S 30
I AL I 2 28 A8 B OCRL B YR 1 5 il A4 4 4% A i 1R
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[ 55 2515 10 Ake iR 1L 7 TR B 4 AS1949490(9)
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2.2.5 PI3K
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A4 8 Fl PI3K ] T (44~ T 2] T8, 34~ 1T 25 ]
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84k H PI(3,4,5)P,, H PI3Ka, PI3KB, PI3KS, PI3Ky
A AY 5 I 264 B PI3P JOft PIAP AL A PI(3,4) P, f1
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SHIP2 - IN -1 (8)
SHIP2 ]CSO =2 000 nmol / L

3a = Aminocholestane (7)

SHIP1 ICy = 2 500 nmol / 1.

AS 1949490(9) CPDA (10)
SHIP2 ICy, = 620 nmol /1. SHIP2

El4 PI5 - phosphatases I 54, F &5 #9K
Fig. 4 Chemical structures of PI5 — phosphatases inhibitors
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PI - 103(15)2534 ) 3% PI3K S50 70 Ioig 75 TR A5 4 Fh
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B R RAFIIR TR R 0, B 5 R AR 518 %
HEAT REALK PI3 Ko 390461 351 (4 T3k, vl 38 g 5 28 R it A B2
P& 1 PI3K A FE A I gd 67 245 B TRk 500wl L, Xk



2022410 A 5 H 5531 #5519 4]
Vol. 31,No. 19, October 5,2022

¥ %

China Pharmaceuticals

4Rk

Review

o]
1] N
N""O
N H
F "
F 4
CDZ173(11)

PI3Ka ICy, = 280 nmol / L.
PI3KB IC,, = 480 nmol / L
PI3Ky ICy, =2 570 nmol / L

PI3K3 IC,, = 11 nmol / L
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Wortmannin(12)
PI3K 1C,y = 3 nmol / L

LY294002(13)

PI3Ka 1C,, = 500 nmol /1,
PI3KB 1€, =970 nmol / L.
PI3KS ICy, = 570 nmol / L.

HO
LY3023414(14)
PI3Ka IC, = 6.07 nmol / L
PI3KB IC,=77. 6 nmol / L
PI3KS IC, = 38 nmol / L
PI3Ky IC,;=23. 8 nmol / L.

PI-103(15)

PI3Kaw IC,, = 8 nmol / L.
PI3KB IC,, = 88 nmol / L.
PI3KS IC;, = 48 nmol / L
PI3Ky IC;, = 150 nmol / L.
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BYL719(16) BAY 80 - 6946(17)

PI3KB IC,, = 1200 nmol / L. PI3KB IC;,= 3.7 nmol / L
PI3KS IC,, = 290 nmol /L. PI3Ky IC,, = 6. 4 nmol / L.
PI3Ky IC;, =250 nmol / L. PI3Ka IC5, = 0.5 nmol / L
PI3Ka IC,, = 5 nmol / L PI3KS IC,,=0.7 nmol / L
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Idelalisib(18) IPI - 145(19)
PI3Ka IC., = 820 nmol / L, PI3Ka IC,; = 1 602 nmol / L.
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PI3KB ICy, = 565 nmol / L.

PI3Ky IC,, = 89 nmol / L
PI3KS ICy;=2.5 nmol / L

PI3KB IC,, =85 nmol / L.
PI3KS IC; = 2.5 nmol / L.
PI3Ky IC,, = 27. 4 nmol / L.
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Fig.5 Chemical structures of PI3K inhibitors
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PI4P 7E A7 M 0% I B 28 vh B UG — E UE R,
AL AR i3 0 42 9 9 1) L AR 43 F HLARI AT AS BH A L 35X 7
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