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Correlation between expression of ovarian tumor
domain-containing ubiquitin aldehyde binding
protein 1 and programmed.cell death-ligand 1

in non-small cell lung cancer

CHEN Xiuhong, LI Kun, JINsShuang, ZHANG Zhongmian
( Department of Oncology, the Second Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan, 450014 )

Abstract: Objective To explore the €orrelation between ovarian tumor domain-containing ubiq-
uitin aldehyde binding protein 1 ( OTUBI), “and*programmed cell death-ligand 1 (PD-L1) in non-
small cell lung cancer (NSCLC). Methods. Differences of OTUBI mRNA between NSCLC and cor-
responding non-tumor normal tissiies intthe Cancer Genome Atlas (TCGA) were analyzed. The corre-
lation on mRNA expression between OTUB1 and PD-L1 in NSCLC in Gene Expression Profiling Inter-
active Analysis ( GEPIA) was discussed. The protein expressions of OTUB1 and PD-L1 in 46 cases of
NSCLC and 41 cases of corresponding non-tumor normal tissues were detected by immunohistochemis-
try, and the clinical case data‘and follow-up data were collected. The expression difference of OTUBI
between cancer tissues and adjacent tissues, the correlations between OTUB1 and PD-L1 as well as
clinicopathological features, and the predictive significance for recurrence free survival (RFS) were
analyzed. Results’ There were significant differences in mRNA and protein expressions of OTUB1
between NSCLG"and corresponding non-tumor normal tissues ( P <0.05). There was no correlation in
mRNA expression between OTUB1 and PD-L1 in NSCLC tissues (P >0.05) ,but there was a correla-
tion in protein expression between OTUBI and PD-LI (P =0.029). OTUBI1 was correlated with
TNM staging (P =0.039), but had no correlation with age, history of smoking, degree of differentiation,
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number of metastatic lymph nodes and pathological type (P >0.05). Kaplan-Meier analysis showed
that TNM staging (P <0.001) , the number of metastatic lymph nodes (P =0.001) and the degree
of differentiation (P =0.042)were the influencing factors of RFS. The median RFS of negative and

positive OTUB1 were 18 months and 19 months, respectively, and there was no significant difference
(P>0.05). COX multivariate analysis showed that the degree of differentiation (P =0.005) and
TNM staging (P =0.006) were the independent risk factors for RFS. Conclusion The mRNA and

protein expression levels of OTUB1 in NSCLC tissue are higher than those in corresponding non-

tumor normal tissues. In terms of protein level, OTUBI is positively correlated with PD-L1. OTUBI

expression is related to TNM staging.

Key words: non-small cell lung cancer; ovarian tumor domain-containing ubiquitin aldehyde

binding protein 1; programmed cell death-ligand 1; immunotherapy; correlation

/0N 40 i i 5 ( NSCLC ) 14 3 DL s B 4% 780 g
Fillis (LUAD) R s (LUSC) ' . HAl, NSCLC
(VAT CL 2 SE B T M 20 MO 75 25 9 B B L 23 T )
TAYT OB 1] LA S e R A 5 R R AR R i i
I7 B BEA B3 ks, R A i 7 ot R 1
NSCLC | 598 B2 27 42 Wbk L9 25 S b IoRa VA YT Th £
A3t AR RETF R AR e hyY £
BLEI 36 T RSB T2 52 7K-1 (PD1) J2 H i 1k
(PD-L1) i #& () BT, PD-L1 f& PD1 A5 REiR T
(TR PD-LL )32 2638 T 40 B R 2
EBANMISE 5 PD1 44 i) S8 T Wk M 40 g
2, i PD-L1 00760 45 S P80 ) PD-L1 2B (4 7]
L3RE S fided 40 o e e kit ) % 42 L PDLL Ay
S R T2 KSR 1, 2RS4 R
A G B S A 4 DR — PRI £ 2 R TR
TG (CMTM) | = 2R 45 A B/ 2 11 10RO
[ (HIPIR) AN L % 45 B 140, Herh
(s LAL BRI AL A B L R,
BELALEY PD-L1 S0 2 512 & b i Rl 4 B 7R
1k, BELWE T2 % E3 JE4ERFHLS] PDLL, M 5%
PD-L1 32 %4k, PD-L1 B AL mi HoM o 5 ) 5
R R IEARI A2 | B W R £k i PD-L1 i N J5i Y
RS A 25 100 Bk o s i 19 £k 308 5k BEL BT PD-LL1
Z Z AL PD-L1 [ FAE , 3 i VA B A X PD-L1
i3 AR

OS2 iR 12 SRR 1 (OTUBI ) 2 B 55 83
SR G 2202 Bl SR L 2 — , TR R e i 42
B AL T Red s AR LR S T F
Pz 2R E AR e R R R
B, 0TUBI B 1k 4 5% 9 AH 3¢ PD-L1 WA , W 42
5T URR A W | R TR AN R A, HET
OTUBI1 7E NSCLC 21 22 J7 1 i BF 98 %8 /b, NSCLC

H1 OTUBL 2 5 A7 AEXF PDAL1 &3k (19 18 45 A 1 itk
—IPIRE AR R B o S IR T ROR BRI AT e A
T5 %o AW 5T o WA R 3 Al AR A R
(TCGA) h NSCLC # 2% J Ji 5% 1F % 4 21 (%)
OTUB1 mRNA 22 Je: 1ol Jisi 4 43 #7 NSCLC £ 41
KIgas3 B H 4L 0TUBL B 22 7k, SEFitk
PRI 3R 15 BN 45 73 B ( GEPIA) 895 % 4is P2 vh
NSCLC (#{OTUB1 5 PD-L1 mRNA #f 3¢, & H
HeE H AUAk 2 gy £5 (THC) il % NSCLC 20 41
OTUBWJz PD-LI 1323k, ¥ 5% W6 & HH 5 1 I
ORUBLAE ik 5 i IK 5 fiF I X 6 & & 4 A7 1
(RES) 52, R = E /DN 20 Jid Bl 9 G 28 72 97 B ml
HEJ7 7], ] B NSCLC ] 6ERY & A ML S i RFS
T A 2

1 #MBEFTE

L1 B¥ERR

M TCGA %% 4E J% Genomic Date Commons
Portal ( GDC) ( https: //portal. gdc. cancer. gov )
(2021 44 H 30 H) A M2 LUAD(n =535) M J&@
FFIER A4 (n =59) il LUSC (n =502) J ¥ 55 1E
WAL (n =49) [ OTUBL Kk H 8, T 2w
OTUBL 2 ik ¥4k 2 B 0y 5% FH % s 2H 0 Iy £ R
(RNA-Seq) fir 3K 15 1) HTSeq-FPKM 4 "' fili
FH GEPIA ${4iz 2253 Hr HOAHE 4 T 489 NSCLC th
OTUBI 5 PD-LI mRNA ik,
1.2 ABHEARR

W4 2016 4F 6 J1—2019 4F 12 JI IR 225
R )R BE B B 12 O NSCLC J-$2 32 1 i 1)
R K bk EL 45 1 4 R 1) B e 2 21 46 191 S
SR i 20 LS P A HRAE AR 41 ], 99 A HR i
B 120 NSCLC W4 i) TNM 2319 | 56 % 1) B



5523 ) SR PR R 25 235

Journal of Clinical Medicine in Practice .33 .

Vi s S RAR B CELEE A5 0 1 531 L IR s 43
POFEE S G R R L 25 8055 ) 22 /D 432 R I o i
BT o HEBRPRUE . ARFTHSZ ST RPERIT
o Ath ok 958 i 50, BB DL AE il 9 BB 5. NSCLC #
46 4], AR o4k 15 ), B4k 31 s 1 ~ 1
30 M, MM 16 5 4F94 29 ~ 74 %G WA s
26 5], JC W A s 20 55 il g 22 44, il R g
24 5] 9 55 1E W 4140 41 f], #K & 2021 45/
30 H X r A BE BT, 4G T 2BV A Be k&
K iE s, TR EALE (RFS) 58 F R 2 Mg
BR S F AT BT B[R] (LA S BAr) o
ARG RIFFE Ty 58 2 A8 M K255 — B I B B fe B2
Z AL (fe PEAL A5 2021209)
1.3 #7445 (IHC) B3R o

THC 2% €5 5% F 09 38 500 ok 350 50 B e e
OTUBI $i44 ( affbiotech, 2§55 DF9998) F142 v [k
3t PD-L1 /& (Abcam, %5 ab213524) , SCUe
AR . AT R s Kb & B, 3% H,0,
RELWT PN U5 P 2o 480 Ak 9 B, n— 4t (OTUBL 2k
1: 400, PD-L1 & 1: 150) J5 4 Ci37%; NP
A, DAB W8 G ARZR Y K i K& o PD-LI
FR A eb8g HE A3 53 (TPS ) Brif . BIMTEART 4 €098 J32
(1) PD-L1 JRE4% €2 (14 oI 48 B 78 ot A3 i 7 240 e rp
Frdi Ao, UG 0 43 (< 1%) (1 53
(1% ~ <50% ) 2 53 (=50% ), 0 43 K IPEFRE
A, =157 HAMERIAA . OTUBL PF4rbrifi: B
PLIEESYI R (14 5 A AEY (lCR A% £ 400 £%) , 275
PO B AT, Fe 40 M 5T b g s BRI 4y B 0GR
(Tfa) 153 OREA) 2 73 (FRE ) 347 (5
) 5 56 TR T &5 A 3 b, VRS 0 g8 (<
5% ) .1 53(>5% ~25% ) 2 53 (6 25%~50% ) .
343 ( >50% ~75% ) Fl 4 43( >75% ), OTUBI

P=9.179-14
o 4o0f
9
0
n
o 30f
a .
X
o R
= 2 . . > 4
z .
8
= —%"‘
S 10 :
S
O 1
Normal Tumor
LUAD(r=535) /Normal (n=59) A

FIKLLO ~4 Jp JEAMERIR, 5 ~ 12 5 R FHPESR
15 o S BRUD R ook R 2755 — B Jim B2 B 2 v 2
BEMph ST H WSS, 404 PD-L1 OTUBL B33k,
1.4 it F o4

FF R #AEr “limma” & “beeswarm” 47 ¥
KR F TCGA v i 4l 21 5 g 55 1E H 4 4L
OTUB1 FEk M50, v wilcox. test 831047 314
i R M SPSS 22. 0 BRI T ST HEE oy
Br , AHIEAE 73 MR Sperman S50 AH &0 A, A= A7
53 B & ) Kaplan-Meier 25, Az 47 38 L 8 R ]
Log-rank #6565 , %14 5 LR TS PR W COX 1]
HZ KR, HHEGORER AR R ER, T
KX Kg o TR PORRE A = brifE 22 3R
HBCR M ¢ K30 . #5 557K e = 0. 05, P <0.05
hEFAGIE L

2 # R

2.1 NSCLC B4R 53 o % 2042 F OTUBI
mRNA ARG F ik £ F 4R

TCGAVR 21 LUAD (n =535) K Ji 32 1F % 4
Z1(n =59) i) OTUBI mRNA 4%, 22 F A G it
=X (P<0.05); TCGA T2k LUSC(n =502) J
JES IR 44 (n =49) 1) OTUB1 mRNA [, 22
WA G L (P <0.05), WLE 1, THC
A 0TUBL £ LA T4 rp, UL 2., 46 f3ilfiti
Jrdl girh, OTUBIL BHM: 28 1] (60. 9% ), B
18 511(39. 1% ) ; AH L iy 41 1] 45 25 1F H 41 21
th, OTUBL fHYE 15 f5] (36. 6% ), B4 26 fi
(63.4% ) ; g 4140 5 90 5% 1E # 412189 OTUBI
RIKZERAGITFE L (P <0.05), $&/R NSCLC
141 OTUBI mRNA % 2 14 3 153 T 55 1IF
WA,

=S4
=}

P=1.489e-24

'S
=

w
S

OTUB1 mRNA exprossion
= S

=)

Normal Tumor
LUSC(1=502) /Normal (n=49) B

A: TCGA ¥4E P rh LUAD R 5% 1E % 2028 OTUB1 mRNA 145, B: TCGA ¥ rf LUSC M35 1% 4141 OTUB1 mRNA 145,
1 NSCLC AR5 EE AL H OTUBL mRNA b3



<34 .

5000 Y e o ,
AB: OTUBI WM A SIS C.D: PD-LI BIMER A S HIM £k,

N

:

E 2 OTUBlL ZBX PD-L1 &1 IHC PR R BA M LE 5 ( Bk 55 200 15)

2.2 NSCLC #8248 % OUTBI % PD-LI & mRNA
E 8 RE AT o AR

HF GEPIA Jif ] Spearman J3-Hr ok 5 H AU s
JEHr NSCLC ) OTUBL 5 PD-L1 mRNA /K-35 ik
ARG, 4528 Won TEAH G (r = - 0.006, P =
0.850), UL 3. 46 fillifrzai 4, OTUBL [ 28 fil
(60.9% ), BAE 18 f5i](39. 1% ); PD-L1 FH ¥4 27 4l
(58.7%) , B 19 31l(41.3% ) 5 Spearman FHICHEIMr
PORPIEEICFRARDENE(r =0.323, P =0.029),

7 +
i
g5
&=
N
N
8 4
B
— 2 +
1 [« '-: o 3
A N
4 5 6 7 8 !
10g2(0TUBL TPM)
E 3 E-F GEPIA 447 LUSC,L
OTUB1 mRNA &i%xtH
2.3 NSCLC #a%%+ OTUBI B5& s R ARAE

#x A
R TN Sy 0TUBL Jeikos s
TR (" =4.278, 39), WE1,

2.4 NSCLC %% KRB RFSW % h B & 54
TNM 434 (R£0.001) FEREWR L5180 (P =

0.001) Zr b FLE (P=0. 042) & RFS (%52 m A
%; OTUBI1 PEFRIK B F AL RFS 4351
18 19 ™1, =7 TG i2#E L (P >0.05) , W3K2,
2.5 NSCLC %% K5 RFS ¥l E6 % W&
ST
R4 Kaplan-Meier 511H 2 73 BT 45 1, LLEE

WRELZE 50 AL AR B VTNM 43 57 COX 2 &R
KBS AY | 45 SR 431k Hr =3.143, 95%
CIJ 1. 407 ~7.024, %05) % TNM 43 11
(Hr=3.467, 95% CIG). 425 ~8.435, P =
0.006) 511 RFS (Mo K I 36 , RS ik .45
BN ERZ W REFS (il 37 fé 5 2R (Hr = 2. 267,
95% CI J 0. 7980, P =0.098)

*£1 N 21 OTUBI RiZS5 B IERFMEM X R
it FRAFAE oot X P
-~ Bt (n =18) BME(n =28)

A <60 % 6 11 0.167 0.683
=60 % 12 17

% P 8 12 0.011 0.916
H 10 16

(LR o 6 9 0.007 0.933
PR 12 19

y 2 RSN <3 4 15 18 1.961 0. 161
=34 3 10

TNM 4348 I~ 15 15 4.278 0.039
13 3 13

b2 By L] 11 13 0.947 0.331
95 7 15

%2 NSCLC &#EAKJE RFS 88500 E 2 45 #7 ( Kaplan-Meier 3% )

RFS/4H
It RAFAE ¥ P
v 95% C1

TNM 4340] I ~T# 23 10.765~35.235 16.487 <0.001
T3y 10 7.387~12.613

HRMEAE AN <34 23 17.637 ~28.363 10.367 0.001
=34 10 7.651~12.349

SRR ok 23 16.098 ~29.902 4.132 0.042
PEsME 15 10.637 ~19.363

OTUB1 o4 18 11.802~24.198 0.323 0.570
FH 19 10.261 ~27.739

3 it it

PTAERAF D1 W], OTUBI 75 ¥4 2 40 iy
sgE AR B A S 2R 7 T B AR, O
TEE IR SR R IR R T



5523 ) SR PR R 25 235

Journal of Clinical Medicine in Practice .35 .

OTUBI 475 F2ik, KARUNARATHNA U %57 §F
527 OTUBL R i FOXM1 iz R K- TMifie ik 2L AR 98
2 Y H5 58 BE J7 5 IGLESIAS-GATO D %% s, ]
Y OTUBL b — &0 S2 B 55 04 1 2] Jik 98 400 P
WRINIRZE DT (847 Rl OTUBL [ 3R35 HAH
W5 D, PD-LL AR Ry S ia 97 1 3 B 0F 5
B T AL RO IB R e sk S B R AR T
AR5 A, HAE R Iz 240 0 T A 8 428 A 328 7 i
NPT BB AR IR WS B S5
PEL AL S AH 25 A 10 D7 74 OTUBL 75 Jili 48 21
U Rk KOG R S, & # v] g 4% PD-L1 1
BT

HHE T OTUB2 %5 H: ' OTUBL % A% 5t
OTUBI 7E7Z 2 4% V) F1 7 11 2 A7 ¢ i e 54,
X K48 i 2 Rz REEV)H|, k7 =0 2 OTUBI
Tz R LIPS, BRiLZ S, OTUBL i
S R B2 R4S A R 1Rz R
YR ZHU D %1% & 4T BT-549 K
MDA-MB-231 FLH% 40 & &5 % OTUB1 5 PD-L1
BB EFEA%, B OTUBL fi4 g %f Ho gz mi 5
TR, H mRNA I RZHE 0w, H
HLHI AT BEIE /& OTUBL & 4% T 2212 ZALEEEH , (4
PD-L1 25 F AR FE T AR Z R ACIRAS, b HAE
JHL I PR A S5 R A O B i 52 5 AR (ERAD) [ .
HT GEPIA 43 #7 .78, OTUBI mRNA % PD-LI
mRNA JC ] B AHSC M, — R B i 1 P AE
SEPR K- b AH B4 ol TR — DR 38 )8 9 1. g
PEEAR . ARSEH R A IHC Bk &E 3L T NSCLE. 20
41 OTUBI 5 PD-LI1 8 H 2 1EA 2, ik T #
AT REAFAE SR KR Y AR, B Sl 5 7L
FETPTAESS T B OTUBL 22 T JHPD-LINZ Z 1k 1
E G A I R AL A 45 4 o ZHU D 25 % 3
NSCLC 1) A549 #4 Mg v OTUBIL @k 7% 5] & T
OTUBI 3 TR, SARSLINEE R —3L,

W52 %W, PD-L1 Rah/KFHTHE 5 8
YT 9gE | Al | O LR G MR g S5 E 1 4T PD-L1
ST A A TS B FE R G, “PD-L1 AR B2 1 1)
— b, KEB A T RS AR AT AL, OB
()20 A5G BF AR 2 T A0 MO fEE - PD-L1 %K
i, HAT 6 7 T BE FUER T i R R T A0
FMA PD-L1™ , BEgE N #E PD-LI 424 7
(R4 A, A R i S B IR T R L T AT e
A5 AR T TCGA R4 K THC B8E AR
T OTUBI #5955 1E H A 3k i, R 7 HiAE

NSCLC &A=l g HA —Z E ], BAIETTI M F
AT, 76 OTUBL T RAS 32 ZALMIE T
Uit MAPK 3 i , BA BFA: RAS FUE /N0 it il g 2
AN, LY 22 BE5TH138 5 T OTUBI
LT UbcHS [ P53 12 4k, T 4E4: P53
Rk, A5 PS3 7645 20 A U8 T R0 1 41 A 4
B 75 & AR . ZHOU Y 451 B ge R % B T
OTUBL FH P 2 1K by il B o6 2 101 351, 5 A BF 5%
0 2 P P M R R M A — 3, H IR P RE 5
AGUR IR ARRHEARRA C,

AT BRE . @ ASBFFEAEAENG RGN A
8 5/ 1 ) B, e = RO I R A 41, @
OTUBI1 5 PD-L1 A& AN RBE T A i Bt | i ffg
R RS AL P 2 (8] mRNA, C ROk A AW
FEAENT . B T SRR A R IR, B = it g 40
M Z H OTUBL 5 PD-LL&& FH /KT AH PR I 5 IE,
RIFE NSCLC A fifs Feh @ fk OTUB1 mRNA, 17
PD-L1 mRNA Jfz 1 7K F % ), 76 NSCLC
OTUBI ##j5=RPD=k1 {1 HARHLHI 1 75 2 — 2 0 5%
Ik,

28 b ik, AW & B AE NSCLC 1 OTUBI
5 PD-LIWE K IEAH G, 78 NSCLC rh s S 30
gk s OTUBL AIRESE PD-L1 ¥7E (9 38 15 4L
il R S EL 1 — 30, LR W HAE NSCLC & v
FIRE &3 ER

% 3k

[1]  BARTA J A, POWELL C A, WISNIVESKY J P. Global epide-
miology of lung cancer[J]. Ann Glob Heal, 2019, 85(1): 8.

[2]  OSMANI L, ASKIN F, GABRIELSON E, et al. Current WHO
guidelines and the critical role of immunohistochemical markers in
the subclassification of non-small cell lung carcinoma (NSCLC) :
Moving from targeted therapy to immunotherapy[ J]. Semin Canc-
er Biol, 2018, 52(pt 1) : 103 —109.

[3] 70U W, WOLCHOK J D, CHEN L. PD-L1 (B7-HIl) and
PD-1 pathway blockade for cancer therapy: Mechanisms, re-
sponse biomarkers, and combinations [ J]. Sci Transl Med,
2016, 8(328) : 328rv4.

[4] EIKAWA S, NISHIDA M, MIZUKAMI S, et al. Immune-me-
diated antitumor effect by type 2 diabetes drug, metformin[ J].
PNAS, 2015, 112(6) ; 1809 - 1814.

[5] YANG Y, HSU J M, SUN L, et al. Palmitoylation stabilizes
PD-L1 to promote breast tumor growth[ J]. Cell Res, 2019,
29(1) . 83 -86.

[6] ZHANG J, BU X, WANG H, et al. Cyclin D-CDK4 kinase
destabilizes PD-LI via cullin 3-SPOP to control cancer immune
surveillance[ J]. Nature, 2018, 553(7686) : 91 —95.

[7] LIMSO, LICW, XIA W, et al. Deubiquitination and stabi-
lization of PD-L1 by CSN5[ J]. Cancer Cell, 2016, 30(6) :



- 36 - SHGIREZSZ4E Journal of Clinical Medicine in Practice o525 4
925 -939. Cancer, 2015, 14 88.

[8] DENG S, ZHOU X, XU J. Checkpoints under traffic control ; [19] WANG Y, WANG H, YAO H, et al. Regulation of PD-LI ;
from and to organelles[ J]. Adv Exp Med Biol, 2020, 1248 . emerging routes for targeting tumor immune evasion[ J]. Front
431 -453. Pharmacol, 2018, 9. 536.

(9] FRAME S, COHEN P. GSK3 takes centre stage more than 20 [20] ALTUN M, WALTER T S, KRAMER H B, et al. The human
years after its discovery[ J]. Biochem J, 2001, 359(pt1):1 - otubain2-ubiquitin structure provides insights into the cleavage
16. specificity of poly-ubiquitin-linkages [ J]. PLoS One, 2015,

[10] YANG Y, HSU J M, SUN L, et al. Palmitoylation stabilizes 10(1); e0115344.

PD-L1 to promote breast tumor growth[J]. Cell Res, 2019, [21] WIENER R, ZHANG X, WANG T, et al. The mechanism of
29(1): 83 -86. OTUBI -mediated inhibition of ubiquitination [ J ]. Nature,

[11] ZHU Q, FUY, LI L, et al. The functions and regulation of 2012, 483(7391) ; 618 —622.

Otubains in protein homeostasis and diseases[ J]. Ageing Res [22] FEDCHENKO N, REIFENRATH J. Different approaches for
Rev, 2021, 67 101303. interpretation and reporting of immunohistochemistry analysis

[12] ZHU D, XU R, HUANG X, et al. Deubiquitinating enzyme results in the bone tissue - a review[ J]. Diagn Pathol, 2014,
OTUBI promotes cancer cell immunosuppression via preventing 9. 221.

ER-associated degradation of immune checkpoint protein PD- [23] THOMPSON R H, KUNTZ S M, LEIBOVICH B C, et al.
L1[J]. Cell Death Differ, 2021, 28(6) . 1773 - 1789. Tumor B7-H1 is associated withypoor prognosis in renal cell

[13] TOMCZAK K, CZERWI? SKA P, WIZNEROWICZ M. The carcinoma patients with long-texm follow-up[ J]. Cancer Res,
Cancer Genome Atlas ( TCGA): an immeasurable source of 2006, 66(7) : 3381 —3385.
knowledge[ J]. Contemp Oncol ; Pozn, 2015, 19(1a); A68 — [24] HSU M C, HSIAO J R, CHANG K C, et al. Increase of pro-
AT7. grammed death-1-expressing intratumoral CD8 T cells predicts

[14] TANG Z, LI C, KANG B, et al. GEPIA: a web server for a poor prognosis for nasopharyngeal carcinoma [ J]. Mod
cancer and normal gene expression profiling and interactive an- Pathol , 2010, 23,(10) : 1393 - 1403.
alyses[ J ]. Nucleic Acids Res, 2017, 45 (wl ). W98 — [25] HAMANISHI J," MANDAI M, IWASAKI M, et al. Programmed
W102. cell deathel ligand 1 and tumor-infiltrating CD8 + T lympho-

[15] ZHOU Y, WU J, FU X, et al. OTUBI promotes metastasis and cytes are/prognostic factors of human ovarian cancer [ J ].
serves as a marker of poor prognosis in colorectal cancer[ J]. PNAS, 2007, 104(9) : 3360 —3365.

Mol Cancer, 2014, 13 258. [26] BAIETTIM F, SIMICEK M, ABBASI ASBAGH L, et al.

[16] WENG W, ZHANG Q, XU M, et al. OTUBI promotes tumor OTUBI triggers lung cancer development by inhibiting RAS
invasion and predicts a poor prognosis in gastric adenocarcino- monoubiquitination[ J]. EMBO Mol Med, 2016, 8(3): 288 -
malJ]. Am J Transl Res, 2016, 8(5) : 2234 —2244. 303.

[17] KARUNARATHNA U, KONGSEMA M, ZONA S, et al. [27] WLI'Y, SUN X X, ELFERICH J, et al. Monoubiquitination is
OTUBI inhibits the ubiquitination and degradation of FOXM1 critical for ovarian tumor domain-containing ubiquitin aldehyde
in breast cancer and epirubicin resistance [ J]. Oncogene, binding protein 1 (Otubl) to suppress UbcH5 enzyme and sta-
2016, 35(11) ; 1433 —1444. bilize p53 protein[ J]. J Biol Chem, 2014, 289(8) . 5097 —

[18] IGLESIAS-GATO D, CHUAN Y C, JIANG N, et al® Erra- 5108.

tum; OTUBI de-ubiquitinating enzyme promotes prostate ‘cane=

er cell invasion in vitro and tumorigenesis in vivo [3] | “Mol

(AL mst. F3R)

(E#%30m)

(6]

(7]

[8]

[9]

[10]

RANZANI O T, SENUSSI T, IDONE F et al. Invasive and
non-invasive diagnostic approaches for microbiological diagno-
sis of hospital-acquired pneumonia[ J]. Crit Care, 2019, 23
(1).51.

WA, R, WKL, F. AR TR X B B XU
BB ], PR B2, 2019, 29(8)
1239 —1244.

WAEL, EJILL, B, S SR A R B AR AR i 48 XU
IPANRE RS p R LT 1. i R e 5 4k 9T 4 AR, 2020, 20
(3): 271 -276.

ERICSON'JLE, MGGUIRE J, MICHAELS M G, et al. Hospi-
tal-acquired pnéumonia and ventilator-associated pneumonia
in children: a prospective natural history and case-control
study[ J]. Pediatr Infect Dis J, 2020, 39(8) : 658 —664.
TELLAPRAGADA C, GISKE C G. The Unyvero Hospital-Ac-
quired pneumonia panel for diagnosis of secondary bacterial

pneumonia in COVID-19 patients[ J]. Eur J Clin Microbiol

[11]

[12]

[13]

[14]

[15]

Infect Dis, 2021, 40(12) ; 2479 -2485.

KET, EaoR, FWOF, & HAE MY b B b R
WAL Sy [J]. PRI AR, 2021, 41(2)
127 - 132.

sk, e, YRRk, SF. BEEE ICU AR A R B B
ASPEI S W 2 R s SE R R R A L] P R
a2k, 2020, 37(11) . 826 —828.

2, THOER, PURERR, 5. ICU HE KA T AR R 26
BF I8 M FF T B BE AR AR PERG R M fE B I 2 (U], rh e
e, 2019, 18(2) . 163 - 166.

FUEH . AR N R R B2 B AR A5 Ml 48 1 I PR 3R 43
B e p BT RCR [T]. hE 2B, 2018, 38(22) :
26 -26.

INICER, R A i A v 28 35 01 2 I8 e R AR Ml 4 1
FER IR AT [T]. B ERI R R, 2019, 42(11)
1459 - 1463.

CET T NPT





