- 818

Acta Universitatis Medicinalis Anhui

2018 May; 53( 5)

12018 —4 —27 9:41

PKM2

o 4
M2 ( PKM2)
2017 -11 -21
( :81572430.81473268)
! 230022
2 230032

E-
mail: sunguoping@ ahmu. edu. cn;
E-mail: 1j@ ah-

mu. edu. cn

> http: / /kns. cnki. net/kems/detail /34. 1065. R. 20180426. 1411. 035. html

2
PKM2
PKM2
PKM2
PKM2; :
R 730.23
A 1000 — 1492(2018) 05 — 0818 — 04

doi: 10. 19405 /j. enki. issn1000 — 1492.2018. 05. 035

( pyruvate kinase PK)

PK PKLR PKM
PKL.PKR.MI ( pyru—
vate kinase MI PKM1) PKM2 ' . PKL PKR
PKLR PKLR
PKR
PKL 'PKM1  PKM2

19

20

21

22

23

Lamb C A Mansfield ] C Tew G W et al. AlphaEbeta7 integrin
identifies subsets of pro-inflammatory colonic CD4 * T lymphocytes
in ulcerative colitis J .J Crohns Colitis 2017 11(5) :610 -20.
Zundler S Becker E Weidinger C et al. Anti-adhesion therapies in
inflammatory bowel disease-molecular and clinical aspects J .
Front Immunol 2017 8:891.

Stange E F. Improvement of a TLeaky Intestinal Barrier ] . Dig
Dis 2017 35(1 -2) :21 -4.

TLR4 /MyD88 I

2016 96( 18) : 1444 -9.
Kayama H Takeda K. Regulation of the human gut homeostasis by
anti-inflammatory CD14 * CD163"#" CD160"" myeloid cells J .
Nihon Rinsho Meneki Gakkai Kaishi 2016 39(5) : 441 -7.
Wenzel U A Jonstrand C Hansson G C et al. CD103* CD11b*
dendritic cells induce Th17 T cells in muc2-deficient mice with
xtensively Spread Colitis J . PLoS One 2015 10( 6) : €0130750.
Cholapranee A Hazlewood G S Kaplan G G et al. Systematic re—
view with meta-analysis: comparative efficacy of biologics for in—
duction and maintenance of mucosal healing in Crohns disease and
ulcerative colitis controlled trials J . Aliment Pharmacol Ther
2017 45(10) : 1291 -302.
Ma Y H Zhang J Chen X et al. Increased CD4 * CD45RA -
FoxP3"" cells alter the balance between Treg and Th17 cells in co—

litis mice J . World J Gastroenterol 2016 22(42) :9356 - 67.

24

25

26

27

28

29

30

Loren V Cabre E Ojanguren I et al. Interleukin40 enhances the
tntestinal epithelial barrier in the presence of corticosteroids
through p38 MAPK activity in Caco2 monolayers: a possible
mechanism for steroid responsiveness in ulcerative colitis J . PLoS
One 2015 10( 6) : €0130921.

Wang X Zhu Y Zhang M et al. Ulcerative colitis is characterized
by a decrease in regulatory B cells J .J Crohns Colitis 2016 10
(10) :1212 -23.

Theede K Holck S Ibsen P et al. Fecal calprotectin predicts re—
lapse and histological mucosal healing in ulcerative colitis J . In—
flamm Bowel Dis 2016 22(5) : 1042 - 8.

Tsuboi K Nishitani
gainst colitis by the maintenance of normal gut microflora and se—
cretion of Mucus J .J Biol Chem 2015 290( 33) : 20511 -26.
Zhang C Yan J Xiao Y et al. Inhibition of autophagic degradation

M Takakura A et al. Autophagy protects a—

process contributes to claudin2 expression increase and epithelial
tight junction dysfunction in TNF-alpha treated cell monolayers
J .Int J Mol Sci 2017 18( 1) :157.

Hooper K M Barlow P G Stevens C et al. Inflammatory bowel dis—
ease drugs: afocus on autophagy J .J Crohns Colitis 2017 11
(1):118 -27.

Comincini S Manai F Meazza C et al. Identification of autophagy—
related genes and their regulatory miRNAs associated with celiac
disease in children J .Int J Mol Sci 2017 18(2):391.



Acta Universitatis Medicinalis Anhui

2018 May; 53(5) « 819 -

PKM PKM mRNA
9 PKMI
10  PKM2. PKMI1
PKM2
PKM2
PKM2
PK PKM2 PK? .
1 PKM2
PKM2
PKM2 PK
PKM2
PKM2
o PKM2
PK
PKM2 PKM2
3
2 PKM2
2.1 1 ( fructose-
6-diphosphate FBP)
FBP PKM2
. ! FBP PKM2
PKM2 PK
FBP
PKM2 o
2.2 PKM2
Y105
o PKM2 Y83.Y105. Y148,
Y175.Y370.Y390
PKM2 FBP
PKM2 PK o
’ TRIM35( tripartite motif containing 35)
PKM2 PKM2 Y105
o Jun 1 PKM2
Thr365 o,
2.3 PKM2

PKM2
. P300 PKM2
K433 PKM2  FBP
PKM2 [
2.4 PKM2
. 1. PKM2
: 8
PIAS3( protein inhibitor of activated STATA3)
PKM2 ;
JMJD5 . L- PKM2
9-10 “5_ 4-
PKM2 " .
PKM2 PKM2
2.5 PKM
PTB.hnRNPAI.hnRNPA2
9 10
PKM2 PKMI NIMA
2 hnRNPAI/A2
10 PKM2 B
2.6 miRNA 1 PKM2
RNA miRNA miR-
NA RNA mR-
NA
. » miRNA-326  PKM2 3’
UTR miR-
NA326  PKM2 miR-
NA-326 PKM2 . miRNA-
let7a PKM2 N
. o, : miRNA-433a.miRNA433b,
miRNA-122 .miRNA-338 3P PKM2
- miRNA-24. miRNA-37. miRNA-340
PTB. hnRNPAI. hnRNPA2 PKM
mRNA PKM2 PKM1 PKM2
3 PKM2
Warburg o PKM2



- 820 -

Acta Universitatis Medicinalis Anhui

2018 May; 53( 5)

PKM2 PK

3. TT232, N

PKM2

17

o

( epidermal growth factor EGF)
PKM2 PKM2  EGF B-
( B-catenin)
o EGF
C-SRC
B-catenin 333 PKM2
B-catenin
CCND1
H3 H3
3 H3
D
( CycinD1) o PKM2 B-catenin
C-MYC C-MYC PKM2
hnRNA .
CycinD1 G1-S PKM2
Bub3
207 Bub3-Bubl
Bub3-Bubl
Blinkin Bub
¥ . Gao et al
PKM2
3 705

5 ( mitogen activated

protein kinase kinase 5 MEKS) MEKS
o Lietal?
PKM2 3
. 2 PKM2
B 1 202 /203

1433
1 ( mechanistic target of rapamycin complex

1 mTORC1) o PKM2

1/2( ERK1/2)

B, # PKM2
1«
. 6
PKM2 433
B, PKM2
PK
PKM2 B-catenin-
C-MYC. CycinDl1. MEK5. mTORCI
ERK1/2
4
PKM2
26
PKM2
. . PKM2
. PKM2
PKM2
. PKM2
o PKM2
PKM2
28
PKM2 .
PKM2
5
PKM2
PKM2
PKM2
PKM2



Acta Universitatis Medicinalis Anhui

2018 May; 53(5) .« 821 »

11

13

14

Israelsen W J Dayton T L Davidson S M et al. PKM2 isoform—

specific deletion reveals a differential requirement for pyruvate ki-

nase in tumor cells J . Cell 2013 155(2):397 —409.

Jacinto E  Loewith R Schmidt A et al. Mammalian TOR com—

plex 2 controls the actin cytoskeleton and is rapamycin insensitive
J . Nat Cell Biol 2004 6(6):1122 -8.

Dombrauckas J D Santarsiero BD Mesecar A D. Structural basis

for tumor pyruvate kinase M2 allosteric regulation and catalysis
J . Biochemistry 2005 44(27):9417 -29.

Anastasiou D Yu Y Israelsen W J et al. Pyruvate kinase M2

activators promote tetramer formation and suppress tumorigenesis
J . Nat Chem Biol 2012 8(10):839 -47.

Chen Z WangZ Guo W et al. TRIM35 Interacts with pyruvate

kinase isoform M2 to suppress the Warburg effect and tumorigenici—

ty in hepatocellular carcinoma J . 2015 34(30):

3946 - 56.

Iansante V. Choy P M Fung S W et al. PARP14 promotes the

Oncogene

Warburg effect in hepatocellular carcinoma by inhibiting JNK1-de—
pendent PKM2 phosphorylation and activation J . Nat Commun
2015 6:7882.
LvL XuYP Zhao D et al. Mitogenic and oncogenic stimula—
tion of K433 acetylation promotes PKM2 protein kinase activity and
nuclear localization J . Mol Cell 2013 52(3):340 -52.
Spoden G A Dieter M Daniela E et al. The SUMO-E3 ligase
PIAS3 targets pyruvate kinase M2 J . J Cell Biochem 2009
107(2) :293 -302.
Wang HJ Hsieh Y] Cheng W C et al. JMJDS regulates PKM2
nuclear translocation and reprograms HIFH q-mediated glucose me—
tabolism J . Proc Natl Acad of Sei US A 2014 111(1):279 -
84.
Nakatsu D Horiuchi Y Kano F et al. l-eysteine reversibly in—
hibits glucose-induced biphasic insulin secretion and ATP produc—
tion by inactivating PKM2 J . Proc Natl Acad Sei US A 2015
112( 10) : E1067.
Keller KE Tan1S Lee Y S. SAICAR stimulates pyruvate kinase
isoform M2 and promotes cancer cell survival in glucosedimited
conditions J . Science 2012 338(6110) :1069 —72.
Chaneton B Hillmann P Zheng L. et al. Serine is a natural lig—
and and allosteric activator of pyruvate kinase M2 J . Nature
2011 491(7424) :458 -62.
GuZ Xia] XuH etal NEK2 promotes aerobic glycolysis in
multiple myeloma through regulating splicing of pyruvate kinase
J . J Hematol Oncol 2017 10(1):17.
Wong T S Liu X B Chung-Wai Ho A et al. Identification of
pyruvate kinase type M2 as potential oncoprotein in squamous cell

carcinoma of tongue through microRNA profiling J . Int J Canc—

17

18

19

20

21

22

23

24

25

26

27

28

er 2008 123(2):251 -7.

Kefas B Comeau L Erdle N et al. Pyruvate kinase M2 is a tar—
get of the tumor-suppressive microRNA-326 and regulates the sur—
vival of glioma cells J . Neuro Oncol 2010 12( 11):1102 -
12.

Tang R Yang C Ma X et al. MiR-et7a inhibits cell prolifera—
tion migration and invasion by down-regulating PKM2 in gastric
cancer J . Oncotarget 2016 7(5):5972 —84.

Yang W Xia Y Ji H et al. Nuclear PKM2 regulates B-catenin

transactivation upon EGFR activation J . Nature 2011 480
(7375) : 118 -22.

David C J Chen M Assanah M et al. HnRNP proteins con—
trolled by c¢-Myc deregulate pyruvate kinase mRNA splicing in
cancer J . Nature 2010 463(7279) :364 -8.

Jiang Y Li X Yang W et al. PKM2 regulates chromosome seg—
regation and mitosis progression of tumor cells J . Molecular
Cell 2014 53(1):75- 87.

Gao X Wang H Yang J et al. Pyruvate kinase M2 regulates
gene ftranscription by acting as a protein kinase J . Molecular
Cell 2012 45(5):598 —-609.

Li Q Zhang D Chen X et al. Nuclear PKM2 contributes to ge—
fitinib resistance via upregulation of STAT3 activation in colorectal
cancer J . Sci Rep 2015 5:16082.

He CL Bian Y Y Xue Y et al. Pyruvate kinase M2 activates
mTORC1 by phosphorylating AKTISI J . Sci Rep 2016 6:

21524.

Keller K E Doctor Z M Dwyer Z W et al. SAICAR induces pro—
tein kinase activity of PKM2 that is necessary for sustained prolifer—
ative signaling of cancer cells J . Mol Cell 2014 53(5):700 -

9.

Azoitei N Becher A Steinestel K et al. PKM2 promotes tumor an—
giogenesis by regulating HIFda through NF«B activation J .

Mol Cancer 2016 15:3.

Bhardwaj A Das S. SIRT6 deacetylates PKM2 to suppress its nu—
clear localization and oncogenic functions J . Proc Natl Acad Sci
USA 2016 35(4):899 -909.

Papadaki C Sfakianaki M Lagoudaki E et al. PKM2 as a bio—
marker for chemosensitivity to frontdine platinum-based chemother—
apy in patients with metastatic non-small-cell lung cancer J . Br]
Cancer 2014 111(9):1757 -64.

Porporato P E Dhup S Dadhich R K et al. Anticancer targets in
the glycolytic metabolism of tumors: a comprehensive review J .

Front Pharmacol 2011 2(49) :49.

Tech K Tikunov A P Farooq H et al. Pyruvate kinase inhibits
proliferation during postnatal cerebellar neurogenesis and suppres—

ses medulloblastoma formation J . Cancer Res 2017 77(12):
3217 -30.



