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[ E] XIZRAMEEARZRAGPWEZKMAE, Bk z R ABREAZ ZmEE
FALR S A, R R A RENE . S S A e TS RS B R E AR, O
R4S H R E A (OTU) iz ZEM45AE M2 (OTUB2) Mz RAGBER AL G, Wi J85y Z5h
Iz Z ALK, £ DNA# . 5555 A0 AR A g & A4 & e v & ¥ SR BEVE . OTUB2 1]
fEZ R T SRR, BRI i A R AR KR E . W BB R RE, SiEERE N
UG A % UG, AT RE R — OB B E R T SR UGS AE MR A . HET R T OTUB2 i — 43 FHL
Wl 2, (e AR PR LR B i 5 > . BT RN AN C OTUB2 I BFFT LR, X
OTUBZ (AW 2E U1 RE . AH A5 53 [ S HL 78 9 RE AF 9 o 0% B it e AT 2538, 43 Fr O TUB2 7 9 i
BEIRIT MBS PEAG R, R SR B X OTUB2 (19 BF 53 4 At 18
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Research progress in relationship between deubiquitinase
OTUB2 and occurrence and development of tumor

WANG Hongfei, LI Guangquan
(Scientific Research Center, Second Hospital, Jilin University, Changchun 130061, China)

ABSTRACT Deubiquitinating enzymes are important hydrolases in the protein ubiquitin system, which
regulate the dynamic balance of protein ubiquitination and deubiquitination by reversing ubiquitination, and
play important roles in biological processes such as regulating protein stability, cell signal transduction, and
cell apoptosis. As a member of the deubiquitinating enzyme family, ovarian tumor domain-containing
protease (OTU) domain ubiquitin aldehyde binding 2 (OTUB2) can play a key role in DNA damage,
signal transduction, cell metabolism, and tumorigenesis by regulating the ubiquitination levels of various
substrates. OTUB2 can be abnormally expressed in various cancers, and as a regulatory factor, it
significantly affects the growth, development, proliferation, migration, and invasion of cancer cells, and is
closely related to the prognosis of the patients, potentially becoming a novel cancer therapeutic target and
prognostic biomarker. Currently, there are many studies on the molecular mechanisms of OTUBZ2, but

there are few review reports focusing on its role in cancer. Based on the research results about OTUB2 at
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home and abroad, this article reviewed the biological function of OTUBZ2, related signaling pathways, and

its latest progress in cancer research, analyzed the application of OTUBZ2 in cancer treatment and prognosis

evaluation, and provided new ideas for future research on OTUB2.
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EMAR -MEENEOBERBG, BiZR
WOEEEEL, 12 K45 G M E2 B2 R M E3 MK
HEAT A PP . X R BRSSO T Ay, Gtk
Z RN T2z ZA S R . R ARz
F ALY Bh 251 A7 70 A0 MR T L An R O 4R &
DNA 2 S g ki 2 AR, fEA KT E
KBL100 Z AR 22 ZACHE, "5 74454
ANEBZHE Y, Hh A 6 K% 35 T2 i
Kz B KR 12 % Cui K (ubiquitin C-
terminal hydrolase, UCH) . {Z & ¢ % % & (1 i
(ubiquitin-specific proteace, USP). Machado-Josephin
2EF 3R 1 8 (Machado-Josephin domain proteases,
MID) 5P i 25 4 3k 2 B B (ovarian  tumor
domain-containing protease, OTU) ., &2 % A% H !
FZ FACHE A HAE A3 TY (motif interacting
with Ub-containing novel DUB family, MINDY)
S BRI 22 Z AL KBS 1 (zine finger-containing
ubiquitin peptidase 1, ZUP1) . c-Jun 3 i 3k 45 & &
H 1 (c-Jun activation domain-binding protein 1,
JAB1) /& #E #8 5§ ¥ B 8 (myeloproliferative
neoplasms, MPN) /Moloney [ IfiLJ% %% & 34 1 9% 7
# 45 FJE Y (Moloney leukemia virus 34 proviral
integration, MOV 34) % 1 i (JAB1/MPN/MOV 34
protease, JAMM) ZFKEM A &FEL 6 &8 E N
ity . B S b R R AR T S 1 AR SR R DR ) AE SR
W OE R . HETE R B 188 OTU Kk,
R AR R Kz KRB OTU I
wRBL A HEH (OTU deubiquitinase  ubiquitin
aldehyde binding proteins, OTUBs) ., OTU %£iZ
Z fL B (OTU deubiguitinases, OTUDs) . A20s Fl
OTULINs, OTUB2 /& OTUBs W 5% J i it R
K FZACE R N B Z — o OTUB2/E Ry 8 4% [
TAETE T Z P i b Ho w5 3k, S e i 40 i i 4=
K W RRZE, 5RE WIS TRV CH . A&
1M, BRAEST X OTUB2 7896 4E J7 1 1) 52 i 545 1 A
AT, PROHAS SO 35 3 T [ N AR BT R,
45 OTUB2 13 AE P AU BIF ST HE J8 , 255 H D BE M H:
W W AE o B HEAT AT I ZER LU R R R X
OTUB2 Y fiff 72 48 {17 2 it

Signal transduction; Tumor; Signal pathway

1 OTUB2 Y& 41E

OTUB2JE T OTUHEH A . OTUB2E
P w038 3l vz 2R A R S v R i R
(Ubiquitin aldehyde, Ubal) #Ef7 3 f4lifh, ¥ X
M HeLa 4l fifg of 4 43 85 ok 0 OTUB2 3 A {7 F
ANk 14q32. 12 &, HIEH =) 2 h 234 DA
MR ZH B F BT, AR 7 TR E 290 27 000, 21
FG A RE R D R AR I A A5 B
I, OTUB2AUEA 1R 5w OTU i fb i M 454
BRAE N HAR O G5 . OTU B0 45 4 duk 1) 45 49
B-4E F o-WRWE AL N, S5 FICAC RS, B — A
B-4T & Fl o- MR T M B AR, O F AR — A=
MG 4549 o 1 OTUB2 /9 36 #4575 WE Bl F OTU
ST T O B ST A W E 4 A ek R B4 45 ) dsk 2 1] A 3
B ab . OTUB2 Wi Ak = BC M 335 26 5107 1921 ik
R (Cysteine 51, Cys 51) ., % 224 i () 41 & TR
(Histidine 224, His 224) F1% 226 i i K 4 & R
(Aspartate 226, Asn 226) ., 5 H A bt 2 R & A
MR Z A 2E T, OTUB2 (36 Mt 2455 0% 1435
MRS T BELAY , B BT 1A b 32 B Ik e 24 A 1 41
BAES 30 o SRR S R 7 i g At B Ik Y i
Jo . HOR Ak B BRI S5 A WOR i, I
F A & C-H-O S0k ok o v 4 20 R % 3k .
AR TFHAL L7 ZI0E, OTU kX 5L 4L 2 R ()
ZRZZERAEW B Y RL, OTUBZEA
B R e PR S, OTUB2 nf Y HI5E 4841
AR (K48) ., S 63 Mz iR (K63) A& 111
AR (K11) #Hnyiz R4, (04 gty
i 1) T U0 %0 K11 92 09z Rk

2 OTUB2/yIhEE

2.1 OTUB2&DNAH4 ¥ &4k

PR AP R DR 2 B 52 5 DR 5 P I 3 X 240 L A7 3% 9
B 4 Fh N 2B 806 & X8 . DNA XU HE Wy 2
(double-strand DNA break, DSB) & H (L5
P DNABGZ —, MAIMUHER, WSS
ek EHE, REA AR E L MMt . AT
VROl N 2R (A I A %5 v R
DNA# 5, K lifE5iEn s HEE . DNABE W
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LR OTUB2 5 i kA5 K5 5% 28 B W 5 30 i 1765

F R R R T AT R L B AR O By WU A
(homologous recombination, HR). #&1fi, DNA &
SR H T RE T B R S AR NG AR Sy i, DT fiE
PRI RE 1 & . B, I8 4 DNA B E BN 2
0 bR B — R E M . WAN S RS R
OTUB2 f£ DNA 2 R4 E ZAEH . Rad51 1E 4%
g vh Yo Rk FECDNABE AR Y, Rt T
R PR, LN 2B 5miE L AR
S WRgE T R OTUB2 B2k o] LI il Rad51
I 0 [R5 B 20 DNA B S, DA 8 4 9 JiE 2 e
A AR I 25 R R 1l F IR OTUB2 1T 4
SR 20 LTS M IR BR O TUB2 T 410 i 48 M9 1
OTUB2 AT DL o 40 J 7% 1 kv, 400 ol 40 O o
AT 395 5 AL 7 24 W) IURA 75 5 19 20 I 454 . O TUB2
n] DLl i Yes #H % #5 H (Yes-associated protein,
YAP) /% fil J7 8 % X 95 (postsynapticdensity 95,
PSD-95) . #k KEH (disks large) 5% % §&
H 1 (zonula occludens-1, Zo-1) (PDZ) %5 # 1k
ook WO B oF
with PDZ-binding motif, TAZ) i@, W/ Y@k
41 % [ H2A & % i 51 X (Histone H2A family
member X, H2AX) B FI Rad51 YRR, {2t
FIIRE B . DSB ik i] LIX AR R AR S i 4% (the
non-homologous end joining, NHEJ) K il i it 17
I EFEAE B R ] e S BORE R 58
etk g, HIt, DSB&RE (1) 5 2 [n] 2 240 Hg
mfTE A EMBERE . PP B8 HRIP
Hil & i E3Z RIEHEM T4 8 1 (ring finger
protein, RNF) 8/RNF168 415 iz 2 4k ik i v 5
KAEDSB AR, £W] RNFS/RNF168 4 T (112
FA R DNA B R EEE . KATO S Y ifF5%
R 7E DNA 5 REA B R BB, OTUB2 B99H
FEHG IR T DSB 2 K R B BE RNFS 4 5 B9z % 4L,
i T DSB R BB, EP OTUB2{EH 1Y DSB
W Bz A B Oy TR B oM AR, B Bk g
Y DNA B R &1t

2.2 OTUB2S 5455 #%

2.2.1 OTUB2## Hippo i % Hippo i % 7£ ¥
TR E AR MR R A T SR A AR T R A
YEM o Hippo il #% F — A WG 9 B B v 20 B, 1%
W BN B, Wi EL 3 W) STE20 FF B EE 1/2
(mammalian STE 20-like kinases 1/2, MST1/2)
1E X B HE A Salvador [R ¥4 1 (salvador homolog 1,

( transcriptional co-activator

SAVY) P Bh T B R 16 I S0 I i yg 41 i S ey 1/2
(large tumor suppressor 1/2, LATS1/2) K& Mps %
A POEE NS Y 1A A1 1B (Mps once binder kinase
activator-like 1A/B, MOBIA/B), # — % i &
TUFH YAP/TAZ @ FAM R, Jf 6 gz
F AL, T PHAT T I SR SR g Ak L Y
Hippo {5 5 18 % < i, YAP F1 TAZ Al LA 40 g
BN HET B, 5 TEA S5 55 sk I+ TEAD
PEATHIEAE T, S — FR 50 55 40 B 3 2 R AT B A S
1) 56 R e 5

T YAP F1 TAZ W30S AT DLIF5 S 6 0E 40 il 3
B RS, O ELW E N OB o v gl s Rt
JE¥E Hippo {5 538 i (1) 5 72 T ¥ YAP fl TAZ.
ZHANG % " B35 3. OTUB2W KA 5 YAP/
TAZ £z BN R E YAP/TAZ £ik. 7E/NR
FLIREAM A, OTUB2X YAP/TAZ 2292 £ ALK
T AR Lys233 07 451 /N4 112 20 A i ) 26
1 (small ubiquitin-related modifier protein, SUMO)
B, X SUMO i OTUB2 5 YAP/TAZ
H & B — AN B 9 SUMO A B /E F £ )7 (sumo
interaction motif, SIM) MHEA/ER . ZARMHE T
OTUB2 21845 YAP/TAZ WA £12 Z4LEF .
K EAE & E 8R4 M (esophageal squamous
cell carcinoma, ESCC) HI#F5E P83 TiEs: ™,
LIU 4§ il A B 2= K. OTUB2ER
AN mEL, 35 YAPY/TAZEAE G AH
YERT s %183 4 ESCC & 3% It K %8 ki 47 48 11 2% 43
Mr, 28R W8 OTUB2, YAPL M TAZ K H T iiF
LR g5 4 g 21U K N F  (connective tissue growth
factor, CTGF) 7EESCCHA hFIAKFHE =T
SR TE R LY, H OTUB2 5 g K /N3 A0 78 B
X WiBE OTUB2JG, YAP1, TAZfICTGF
EHFB KM, i CTGF mRNA % ik K F &
B @ A4k, £ OTUB2X YAPL/TAZ (8 # &
B AR S KOE . OTUB2 A] LA i 445 Hippo
W TR YAP/TAZ, faw kil {80 iE 1
K.
2.2.2 OTUB2 WM # K T kB (nuclear factor-kB,
NF-kB) i #% NF-«B & —F b L4l - . &
S R R JONE AR B G M P Y 6
S SR DR, LU0 R b R TR v AR RN 1Y
FEAE NP, NF-«B 30 i 25 308G 3 25 h kB 3
(IkB kinase, IKK)a . kB # i B (kB kinase B, KKp)
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M NF-kB # #il 8 H (NF-kB essential modulator,
NEMO) 4%, & NF-«xB i@ % H i & %5501
S, MRS F (tumor necrosis factor,
TNF) % & # & F 6 (TNF receptor-associdted
factor 6, TRAF6)J& NF-kB A9 ¢ 8 1F 8 5 R 7, Al
PL3E A 5 IKK 1Y K63 237 2 koK 0 NF-«B 5
SRS R K. OTUB2 B A &
TRAF6 ) 7 R 1k M F& ik . MA %™ & B .
OTUB2 & B R B g b ol LA 5 TRAF6 1) L2 R
ft I {2 #F NF-«B il ¥ 0 3 3% o i /b RNA
(microRNA, miR) -29a-3p nl LLi@ 2 M # OTUB2
#E1 F B TRAF6/NF-«B {7 5 % 5L 06, 40 &l
R IR . GU AR ™ K B, 7E A [ BT 9 40 i &
OTUB2 1Y KR35 5 BERR 1k 19 NF-kB /K- 52 1 AH ¢
KF, FAK OTUB2 A B 3 NF-kB 3K 30 19 % 56
e, FWOTUB2 @i VE7 NF-kB 5 55 %
Sk AR UE R A M AR o REBR OTUB2 3041 T 98 41
it rh R R AL 1 p65 KT, 12245 BEAE HUOIR IR Pl
F R e

2.2.3 OTUB2E75 # A ¥  B(protein kinase B,
AKT) /i 7L 2h ¥ % 0 % & ¥ & 11 (mamnralian
tareget of rapamyein, mTOR)i# % AKT J& — Ff
AR/ AR YR M, EEMAERKETFH
MPHNESHESFHLTFR ™. AKT/mTOR 55
i R T RE AR P R R DL R R E Sl
—, TEAR IR K R R AR YT RN T A B
PEH ™, mFge ™ 2. 2 R AL AE 06 1 %8 1Y
Fik. LIS W W5 k8. OTUB2 WA LLidEid AKT/
mTOR i #% 3 58 Warburg R0 . Warburg R0 J2& &
95 40 B 7E A7 76 & 00 SRR R B S AR AR
UF (10 o A TR A 5,V e A A O B TP 4 A
BORMFLER =& ™. 5 ™ Won: OTUB2 %Kik
55l /IS 40 6 i i A i R B B RN g 5 TN 43 11
FHK . SRPEUTIE L SCE 4 R Y %] . OTUB2 5
U2/MZRNA B T 2 (U2 small nuclear RNA
auxiliary factor 2, U2AF2) ZfFHEMEAIEH . #
U2AF2 XM EBR BN T, AKT Ml mTOR 7K-F 5]
WS @bk OTUB2 1 BF AR T b2 4H b 1% ek 14
AE 7, W OR /D B B ECRD A0 A A FL R R
T st A0, B 990 o 7 A /0N 200 I g 40 B ) 1 B R 4
KL RBE T, £WOTUB2M it £1Z 21k U2AF2 3K
WO AKT/mTORGH #7540 i fili 98 b & 3% &
B R AR BEAE . SONG %5 % gk — BEse T

OTUBZ i 0 il /& fg % f & ik (cervical
carcinoma, CC) #ijfi 1/ AKT/mTOR 55 #% =
K, fliH SC-79 (AKT/mTOR #i%)) 0l &4
Zf OTUB2 @AM AKT/mTOR {5 538 A1 40 iy
AR AR A IR

2.3 OTUB2A& L5 mpRMtEHmiE

TE Al IS AU 1) 9 4 A v 4 7] 00 ¢ 21 240 i £ A
R, IR LR SR W) T S R B R B 2
PO B AR 09 SR A, R I 0 T A . H T O R RN
R U AL G N P 1 8 B o 6 6 s o
i g an B Ay AR gn R . N B R B M2
(pyruvatekinaseM2, PKM2) & — 7 75 0% B i v fi
1k W TR & BE N W BR AR T — ®F iR (adenosine
diphosphate, ADP) %44y N R R K I I 0 11 =
iR (adenosine triphosphate, ATP) M, /2B
T it e S PR 0 A5 B A SR B R 5 g, 2 NS e H 1Y
ARGk . PRM2 76 i 5 i 2 1 21 58 A 80 10
R, IR AEH A RS . YU S BE g %
OTUB2 A LA i 9 35 A7 500l 19 A o Jin il 45 8 1
FERIHERE . OTUB2 @ 1 i PKM2 (992 % b Fa e
PKM2 1y R3k , #E 002 2 0E e g 09 64T, 4510 1E
9 (esophageal cancer, EC) MBFsEH 155 T
KAE " FERAREYUBRRI T, OTUB2X PKM2 (Y
Fz mACRE S B a , fAT IR 4 A B A I R
OTUB2 #6355 2 sl /41 4 Bl (149 95 A8 e SLIR F ATP 1Y
A . BER OTUB2 R W 8 40 i) i 8 240 A %) 184 58 A0
T,

2.4 OTUBZ5RrEe % &

OTUB2 e iF i . &5 E Wi . ESCC. il i
RS . CC. BHIE (gastric cancer, GC) M EC%
22 I Jed 1 R R v R AR
2.4.1 OTUB2HHEMRER B Tl NF-«B
HE RS I E A AR SN, OTUB2 i i H
b 3 5% 7F B9 P & R E AR EH . OTUB2
a9z ZAk Praja 38 E3 2 KiEH B 1 (Praja
ring finger E3 ubiquitin ligase 1, PJA1) {14 41
Ji () B4 B AN RS Y OTUB2 78 T g 41 23 b WA & v
Fik, Hal#ik OTUB2 Al LLAE HF 40 1 58, Jf- 1
56 S8 40 2% Huh 7 F1 MHCC-97H RY3E S, 1 UL ER
AR N 2 P 40 T R Y. Al A AT RS Y s
S g ) R RS o EWE B e — D 0
IE T OTUB2 5 PIATEHZEI LR, PIALZY
JHF968 20 B (R 55 A L O 5 g AR A 0 LS A AR B D) ¢
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LR OTUB2 5 i kA5 K5 5% 28 B W 5 30 i 1767

B i AUk s Y S5 R R OTUB2
S PIATDIMEAEH, 10 PIALR £ KA
FEPIATMIRIL . WA A Ar 45 I ™ o . H5xTia
Fede, YLER OTUB2 ol LLA 40 i) BT 40 i A K
1M PIAT i 3¢ 3K W DL 43 96 6 a2 M il AV . 400 e &)
JRSLHe P R . AL e PIATL s Rk Ak T A
il % % J&¢ RNA-OTUB2 (short hairpin-OTUBZ,
sh-OTUB2) ¥ 5 B9 M 40 9%  (hepatocellular
carcinoma, HCC) M. N2, OTUB2#
i T NF-«kB {5 5 3 % B AL PIAL 1912 % 1k K
o, RRE PIALER M FaE DT 3 o T 98 20 M 1
BEGHAER , (R R, R OTUB2 I L
A IR ST A 0, TR AT L) Sy 9 R
Ik PR 950/ ) B it it o AR 4l

2.4.2 OTUB2 54 HMEM LR XU ™ i
7R T —Ff i 4 O TUB2 26 3k ok LA 45 & i oo 41
JHL A ) B o B-3% PAER 1 — AT Y A0 AR A R
200 M T 285 B P G BT M 2 AR, R Wnt/B-E SR E A
155 30 Y OGS 2 LR 4y o FEARIBAZ N, B-E R
PR S 5 5 SR IR T O T 40 IR/ 1 3 i R
F (T-cell factor/lymphoid enhancing factor, TCF/
LEF) RKEE AL G, LS T Ui 5 3 %
S EWE T, BERE A M RAS R DU E
H &, dhimssmmmkt., OTUB2/E NS A
AR A KM LT, WL B-E R E (74,
Jo g A ML v A LSS G, R 2 R BT
B-HEM R 1. TR OL R BRI b, 5 B M I
A, i FIK OTUB2 7] BH 8 48 = 45 B0 g 40 i b e
TCF/LEF 33 iy Top-Flash 19 2¢ ¢ E 6 1, H
N2 Wnt3a fill B0 2 3@ K Wt/ B-3% 2R
I 5 38 [ R i 56 D5 40 B S 1 2 1 D1 (ceyelin D1,
CCNDI1) H # 40 M X A& J& @ X%
(myelocytomatosis on cogene, MYC) B mRNA 7K
Wik, R BN RFR OTUB2 W T 45 1
0 g b CCNDI1 #1 MYC mRNA % ik, iE5E T
OTUB2 A] D)3 5 4 45 Wnt/B-3% 3R 55 H 15 5 %ok
TS A A K . XU ™ B k&Y
[-BET726 7] LL T 4 45 5 W s 40 ffil b OTUB2 8 M
Fk, W IH OTUB2/R-1% PR AR (A fl & 150 i
FIVEHT, B OTUB2 18 25 B i v & — B i g 4
HEH

2.4.3 OTUB25ESCCHXAR EC & 4EKEE
T EZEH, ESCCREKETEZKEC £

HAUE WA, SAEMHAMAERE (EME) 4
WA LB B Y W oR: OTUB2:E it i #
YAPL/TAZ, f&# ESCC Wy # &, I i id % m
circRNA6448-14/miR-455-3p/ OTUB2 %S ESCC
AR RERE RS . OTUB27E I3 o 2 vh 4 412 96
W7 &% EH. CHANG % ™ BFsg £ 8. e
A BUE L OTUB2 v LI ] & 9 AT ESCC 19 &
Az R 25 M . BESE Y RE S OTUB2 1 4
Shy— i g 4 o R R AR . 7 ESCC BEA
OTUB2 & A & B2k . OTUB2 Al LUEZE {5 5 5 4
o8 N FE 0% I F- 1 (signal transducer and activator
of transcription 1, STATI1) Xz Kb, Mg
58 Tyr701 A7 s B Rk . —RALNEE SR m v, ki
VA 45 8 E FE & A 3 (calmodulin-like protein 3,
CALML3) %65t ., CALML3 A 5 1 2R R 45 15
50 B R BT F T 401k B R fb (oxidative
phosphorylation, OXPHOS) HI ®% g Bt 22 & %
(phosphatidylserine, PS) W& M. L, OTUB2/
STATI/CALML3/PS S R /e, HPSH
W R IR YT ARG & 5 & ESCC 1A ROR 1
2.4.4 OTUB25MifEM & RENZ: Y HFGE#
Bl : OTUB2 Jy#t b G e 1) 1 0 5 B 7, 3 &3k
OTUB2 A LA #E 4E /N 40 i fili o 26 1<, 5 56 i oF
g8 a8 AR/ N T, OTUB2
i 1 ] vz R Ak B A ok o T R SR T 2 A 1
(programmed cell death protein-1, PD-1) /#& FF 1
WT- Z R ELAR 1 (programmed cell death-ligand 1,
PD-L1) #li, H OTUB2 &Y &l 38 hn 1 & XF b J82 1
T 9 O 20 PR o o 00 B 3 2o B 47 PD-1/PD-L1
55 ok kB Wi . PD-1 I PD-L1&EH K
FIKGEH 22 BTN E O R RO A 0
9 OTUB2 5 PD-L1AHEAER], BH1E A B
M PD-L1#)Z RAGKEE . OTUB2 FER Bk B i
WA T IR 20 M 36 T PD-L1 &K R 35 K, 14in T
Jib 98 40 i X CD8 T bk B 48 Jf A 5 0 40 B 55 P 1Y
TR o 7E NSRRI i des vh, OTUB2 3Rk K
V-5 PD-L1 2 B A7 16 & A O, OTUB2 I
iR EABIR —F A EAE ST THRHEEZR
PRI P, VR iR 4 i b PD-1T Y 2 3K 140 4
fpgs A K . B ESSRE R T OTUB2 78 HE /N 4 il fii
JEHRIPERT, FE 8 OTUB2 $E 1) 1 Ry Ji 4 16 7 5K W
P4 VS A SRR AL T UE R

2.4.5 OTUB2 50 FEM LR OY 5w & —Fb
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1RZBMEIARLGE R, HRIE 2 52 R 5 m AL YT T
2R . DI g 2 I LR B IR T R I RE RRAE .
g% T KW OTUB2 #9203tk 14 T Bk mT LA 9K o)y B
g b GOR AR FE R R, A a0 O I A R HE 3
il & A AR T 20 . X 5 7E oAb R e T T o
KB OTUB2 A2 BE W 1% i 5 107 o Jil i g & A& 1Y
SESRAE . OTUB2 (U0 Bk i P8 43 16 3 12 26 1 29 {2
F K 2 (sorting nexin 29 pseudogene 2, SNX29P2) i
Faoa M, DA BE Ok 6t 45 5 I F Lo (hypoxia-
inducible transcription factor-1 alpha, HIF-la) AR
fift o HIF-lo 7K T 85 AT LASOIE T U0 0 B 2 I5F /i 9
(carbonic anhydrase 9, CA9) %3, I8 o i JEAE
% fif O 3K 2 B SR g 30 JR ALY i 250 . i OTUB2
X} SNX29P2 1y £ iz & AL fi A2 42 #F T E3 % H2 i
VHL 5 HIF-la WA B AEH, 52 HIF-1o 1Y R f#
BEMTAMH CA9 Mk . CA9 (1 25 B~ 40 ikl ml 1 i
M R AR K, IS RERNAYY OTUB2 DBk 1)
P S . 7RO SV ARSI R, OTUB2 R I M9
SERPERT, R T S A 3 565 A5 T B S0 P 9 CA9
R B A T RIS AR

2.4.6 OTUB25CCMXHR CCEALKLMEAN
FE AR U O R A, LR RS MR B R M A
M, HiiE#s 2., XSkHE&E A M1 (forkhead box
M1, FOXMI) & — OG5 Y 3 5 A OG5 S K
Iz S S AN A R A AR A . B R A R A
FRH AR AR, EEZREAE T, FOXMI1 % -
A5 B AN BB A 7E G . XTAO &8 ™ JF 5%
L. OTUB2:E S ¥ CCANh FOXM1 & 1
IR AKOEAE E I 1 & e . R O TUB2 I il CC 4
JL A A= K, T R O TUB2 A A1 3 6 20 (4 434 5
CCHIEH OTUB2 K5 FOXM1 & H £ ik K F 2
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