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i, ENO1RIA/K-FH Lif.

AHFFEE S L WBP2 i HH 1) pull-down/MS 45 140 #1 15 %) ENO1 Jyrl g
5 WBP2 # HAE I 1 8 (15 Ak 4 s R 4liih 7 ENOL 8 R, FFiiad Pull-down
SCEGUESE T ENOL Al WBP2 [AIfEEAR ELAE, BRI —F R fEfkih et & . fEid R
& WBP2 £ IR i e U251 4Hfd &, ENOL 1) mRNA 7K-FIR s, 1
ENOL M H Tt . 75 WBP2 ik R f#P 4 i 40 i U251 4l R,
ENO1 i) mRNA ZK-FJRFEK, ENOL H&E HFHIFK. MTT. Transwell. RIJJR
SRS 45 R HATE ENOL Rk N ME LT, 4R iR 40 il /& U251 (385H . 2
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Abstract

Abstract

Glioma is a kind of glial cells cancerous tumors which starts in the brain and
spine. Glial tumors account for 30% of the brain and central nervous system tumors,
80% of malignant brain tumor, which annual incidence is about 3 to 8 in100000
population. ENOL is a catalytic enzymes in glycolysis, it catalyzes the conversion
between glyceric acid phosphate and phosphoenolpyruvic acid. ENO1 is
overexpressed in a wide variety of tumors.

This research found the potential interaction of WBP2 and ENOX through the
pull — down/MS assay. Expression and purification of ENOL proteins in vitro, we
verify that ENO1 can interact with WBP2 in vitro by pull - down assay. The level of
mRNA of ENOL is increased in WBP2 overexpressed U251 cell line and the protein
level is also increased. The level of mMRNA of ENO1 is decreased in WBP2
knockdown U251 cell line and the protein level is also decreased. In the interest of
knowing the function of ENOL in glioma cell line, we conducted the MTT, scratch
and transwell experiments, from which we discovered that the ability of cell
proliferation, migration and invasion is reduced when we knockdown ENOL1 by
SiIRNA in U251 celi line. Then we check the cell cycle and apoptosis by Flow
cytometry instrument, which result suggest that tumor cell number in G1 phase
increased, and the rate of S phase and G2/M were both redused. The number of late
apoptosis and necrosis were increased while living cells reduced. We also found that
N-cadherin was increased and E-cadherin reduced when knockdown ENO1 in U251
cell line. And the Erk1/2, P38 was negative regulated in U251 cell line when ENO1
was knockdown. Suggesting that ENO1 may regulating cell proliferation and
migration through MAPK pathway in U251. This provides molecular biology basis

for the further research of glioma.

Key words: Glioma ; Pull-down; ENO1
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1.1 HE K RIEEd

1. 1.1 SR REER

22 JR2 IR e — P R A A i R D o 4 e A P R[] ok A A
KRG MR II30%, o5 i MIR 180%, R LIN3-8 N/100 A ]2]. F&HE
AN 2 SR SR B R 4y /DA AT MR B R A MR R IR R A TR
2z BEUMRE R A A B AT o AR R SR R RTUR (2R FLED FIEE IRJR
B (ZRTHBND + R R B RRE v o 20N IR i (WHO 3-44%)
ARG IR B (WHO 1-24%0)

I Ji I 980 PR D105 DR v A A L ot £ £ 4498 R 4 1 Ml A S5 A% M
TR AR IR TR I S i, — S BUR BE R 2 5 T i 1 R AR R SR I R3]
AT, R 2 G n] s 28 1 TR 1 K S HERE[4] . @ DNA 45
FE R kA B FE B A, 1 ERCCA, ERCC2 (XPD) 11 XRCC1 3 Al g% 2 A 1k
A o0 A 8 R PO UG S 7 B DINAA 53493 45 52 110 50 sl st o T 5 B0 22 R o
FIHI R AE[5]. DNA J5 0512 52 J DR ) UL 8042 400 o) w8 5 A e PG i e 1 R A
UNTE R T BRI B A R L 51.3% % 66% MGTM FE[H (13 3+ F 44 [6]
microRNA A #1#] MGTM FE[H ) mRNA F=AE 8 [H i, 40 miR-181d A #E[f) 45
4 MGMT mRNA 3°UTR, il & [ AER[7]. 53— DNA $ifi1& 5 2K ERCCL
JE B H AL 5 B IR TR (A b B R PR B 2k . IDHL B IDH2 A8
PRI R (KB 548 [8], IDHL B IDH2 5848 4 g ] 7 A i ) o e A it 7
W 2-hydroxyglutarate, X4 b a] =P aT 455 21 2032 40 8 A DNA H EEAL il
(R DCBR AR A A b, S g b i R 5 20 PR RS0 T BE R T BR 9] o5 — U7 T
IDH1 B¢ IDH2 Z8738 ] 5 i A0 Bt vl e 2 15 B

F TR TR A A v, R MERR R e, R IR TR AR IR 2 W IR
FOFRT 2 it oy SEACHE -
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1.2 WBP2 ZERIE Rt B 1T
1.2.1 WBP2 #iR

WW domain £H 38-40 R 57 I 2 L BR 2H ., /i3 2 115t [|] AR A ELA FH[10]
FERERE, 28 ORI L sh )b B WW domain (U2 A B A 450 HTTAIE S & A
S EIRe. HHAEE Z RBIMARS &5 2Re £S5 Src homology 3 domain
BAFRJEME. EXF 16 R/ R IG R E N 7RI Yes kinase-associated
protein (YAP) ] WW domain fi7E FIECAR, € N WW . domain FHOGEE T 1
A2 (WBP1 F1 WBP2) . A& WBP1 1 WBP2 45l & i T 4L a4k 2p12 and 17025
X o 31X 26 g A DY A DR S 2R AT — S g R 1 A T A

(Pro-Pro-Pro-Pro-Tyr , PPXY)5 WW domain A8 E.{F/H, WBP1 F1 WBP2 [{][A]
PR FE PPXY[11].

1. 2.2 WBP2 fF53I4R

YAP2 ff] WW1 F1 WW2 £ i8Rk E IR ) WBP2 1) PPXY Z51418[12]
WBP2 SEMfEB R Z AL HIE T, S 5MEE 2RI R R s, HRIEN —
S Y5 2 7 AR TR ) R TS 0 B [13] . WBP2 45 4 BB 2 32 A S IR 1) P2S
JEET, XA AN BRI RNA BEEE 1 554 R S 30 1L A A1)
[14]. 3fH WBP2 X S8 e i (& - 2H 5 11 L0 Eg p300 7EAH RO A 2
EAL 2 020K . WBP2 Rt (L itk 334 Bl e 20 B (B Ul FA O B Ak 5
1), A A i DT 334 5 EE VA 3R 52 M X R o ik TR 1 P SR T R . YAP S22 hipo
pathway HHIIEE SRR T, STAIRRA A K B TE RN R T R AR
Caleb B. McDonald 45 A\ iESZ YAP £ WBP (4 .4 Fl i i il i E6AP #H5 1 )5
2 TR ME RS2 RN TR 52 A (G SRS P, 76 Hippo [ e # ik J 2 rp 3 3 2
A B[12]. c-Src 1 c-Yes kinases G5 1A WBP2 [ Tyr192 Fl Tyr231 Rt
[15]. ik WBP2 JEAN G BKA] 1E i L3044 B 4 e fb . WBP2 (1% 2 iR
BRIk S 2 TP 5%, 3% E2, EGF, Al Wt B HAf IR BUE 5 S8 22 XA,
TBOR MR S AR VA 1, 8 22 P fir g 4 b ik DRI J5 98 i PR 2R 7% [ 16] . WIBP2 BES
1 BH 1S SR MBI B IR AE L ) 3 5%, REWS 5 Yorkie J@ 1 WW domain 1 PY &5

2
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PSRRI ) 77 20 FH 5 393 Yorkie % 5% LU0 I B8 71 [17] - 75 7L 41 =
FrbEg f sl 2L R WWOX (WW domain-containing oxidoreductase) %5 WBP2
FEAER, M L E . EAEFLIRE B H L, WWOX 8% i
29-63.2%[12, 18].

WBP2 th 1] LLFI A& A WWdomain f) 2 5 Pax8. E3 2 RIEHLAFA ER
s LS T E6 A A A ELAEFI[19]. Pax8 (thyroid-specific transcription
factor ) ZAF WWdomain )8 H BB Pax ZKEH— 01, 75K & H 05 LA p
S8 DU SO B R HR AR 1A . Roberto %5 KB WBP2 fiefl5 55 Pax8 4
A HEIAE Pax8 HIFE sk ILHAE I, e HATE A .

Fornage, M.%& A 7EKF LA I KBRS GWAS(Genome-wide association studies)
IR REL, 1617925 | 6 AN TAMFER S LA B B, 4% TRIM6S,
WBP2, FBF1. TRIM47. MRPL38 1 ACOX1, ' WBP2 %X SNP {i i 5%k
A IC R % [20]. FEMLZ BTRIBE AR Y], WBP2 22 5MIs i A=Yl #2155 i
TR ISR A IR AT T whbp2 BIZE AT D BERE Dy 1 Ak i Jed AN 22 4 S50 B K
AR SR AR o
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1. 3 ENO1 stk

1. 3.1 ENO1 ffseihik

MliEAL G (enolase) , SURREAER AR /K S, Je e fidid R (0 FROE B, 1%

M2 7E 1934 =1 Lohmann 1 Meyerhof & ¥i[21], BE 5 #E N B 4E LA FIL 41

N85 22 Bl R s 73 1 i . IR ALBEAEAE T T A Re e EAT MR AR A A S U SR B
dr, b W B H o ( 2-phosphoglycerate , 2-PG ) [ B & 47 I 3 7 B R
(phosphoenolpyruvate, PEP) f#4k,.

AL [ N -
2-Phosphoglycerate Phosphoenolpyruvate
al o
/

o enolasi _ 0 / ~

17 O@ Mg?* 7 />_ 0=P)

i
A H,0 H,C
OH

B 1-1 JaBE LB (ELL 2-PG ¥4y PEP

7: 5l H Keigo Fukano and Kazuhiro Kimura, Methods in Enzymology, 2014

MilEiely (EC.2.1.1D) J& TR EMR T HEARGH, R llfimea, K
it 44N 2-FER-D-H MR i A EE (2-phospho-D-glycerate hydro-lyase) . fEE4L,
WA A B0 AT 00 S N ARG T B 5 v B IR DR B2 [22] . NS AL I B il pH /2
6.5[21].

enol B [A € 7 T~ 1p36.3-1p36.2, 5 A X ) Dy g, & 5e % 4 A5 9 # 85 1, B ENO1
A1 N2 c-myc J& 3l 45 A 2 A (Cmyc promoter binding protein,MBP)1,H: 741, MBP-1
RE4S & I c-myc IRIA[23, 24]. REMIEERE R ZHA b RIE+E,
(B DRI AR 40 B o3 BEAR AL . AR B B 250 T 3R K P A 188 I H il i i <=

(glyceraldehyde-3-phosphate dehydrogenase , GAPDH)—FERLIEE, KMk
REAL AN KA A


https://en.wikipedia.org/wiki/Otto_Fritz_Meyerhof
https://en.wikipedia.org/wiki/2-phosphoglycerate
https://en.wikipedia.org/wiki/Phosphoenolpyruvate
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TEVFZ AR PRI Al 2 Rk i F R R B 2 —, N =GR
1 [E ThE, 73572 a-enolase. B-enolase A y-enolase, 74 [a] T i i 57 [ 3
K%, REWSIERL aas af oy PP AT yy JURASEIR) —BE4K[25], P aa. BP
Iy =0 B4 B i 1Y) A IILAE e N 2

aoa B ¢ JEAHEITIEEEILES (non-neuronal enolase, NNE) , 7EALFEATHE.
WL BN BRAESE 2 ARSI R BL, NSRRI A IR T AE, JRER
enolasel.

BP ZY. FLIAIAS MG EEALEE (muscle specific enolase, MSE) , 7F#% enolase3.
enolase3 MR KR ERIFR THLAAZ, HA W EHRIEKF.

vy BY. R R P 7 BE AL i (neuron-specific enolase, NSE), JRFK enolase2.
enolase2 fEFIZ TCAIM A H L mRIL, (HEFVEREIN 3%, ERZEIHILY)
YA s Hh ek S AR

J WAL i 1) i v 1V 75 L R B T URE I 2 H Warburg F1 Christian ,  Utter
A Werkman[26]7% 2H 73 7l A7 WL E2 1), Warburg £ Christian 265 M R A 4
WIIRIG L 5, IFBEAT T30 12 gt B o N P32 b A0 7 | e iR &
BR, RIFEHAF M &8 S TR s mEEEE, 28k, B B .
BN BB TR HRARAVAHIN 1, JLARLERS, AR AL R A

W REALER ) 27 2 1F 82,000 £ 100,000 & /R #i[A], A2 o #HEEALEE N PIAS o
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