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Abstract: Objective The bioinformatics method were used to further screen and verify the plasma mark-
ers of pancreatic cancer,which provide a basis for clarifying its molecular mechanism. Methods The retrieval
was performed by the Keyword " pancreatic cancer" "serum" "miRNA" for collecting the literatures and
downloading the original data. The bioinformatics analysis was conducted to find specific serum miRNAs
markers,and predict their target genes. The pathway enrichment and transactional analysis were performed.
The key genes were verified by the literature data and databases. The differential expression profile and its re-
lationship with the prognosis of pncreatic cancer were analyzed. Results The differential miRNA screening of
GSE59856 and GSE124158 were performed., miR-122-5p was finally screened out. Then,517 target genes were
obtained by predicting miR-122-5p and the target gene conducted the GO/KEGG enrichment analysis. The
targeted genes further conducted the protein interaction mapping. By the related literature inquiring and
screening,the four key genes were screened out,including UBA52, ADAMI10,CBL and VAMP3. According to
TCGA expression profile and literature data argument,compared with the healthy people, UBA52, ADAMI0,
CBL and VAMP3 were highly expressed in the patients with pancreatic cancer. The pancreatic cancer patients

with low expression of VAMP3 and ADAMI10 genes had higher overall survival rate. Conclusion Adopting
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the bioinformatics method to conduct the plasma differential miRNA analysis, the screened miR-122-5p has

the potential as the biomarker for the diagnosis of pancreatic cancer. The key target genes VAMP3 and AD-

AMI10 of miR-122-5p are closely related to the prognosis of pancreatic cancer.

Key words: pancreatic cancer; miR-122-5p;

I B s Bl R g R 2 L O A ER L B AR R AT
T A BRI 22— SR K 22 M0 AR R e R
W1 A AT AR R 04 AR TR o BT O R 22 5 e it s
HHEE L T B AR RIRIT R R R 40 IRk
A R IUAT DL G 2 B T e AR AR AR R Tk, R
g B B 5 AR R N 5 U ~15%, MAKEERY
N 6%, AU 20% g v DLk AT BARBIES . Hm
T2 W7 A R B B 06 e R rh o R Y A

H A R i (14 32 B2 0 A5 32 W 7 A R R R A
CT DL Bt Je iz, 45 A A DL dk o5 . 75 4G 2 AR o [X
A3 SR AR A A4 CT R G L 4Rt 12 12
T JBE % 9 1 % B T L . T A I 9 R R g L 40 O
AR IR TR . BRILZ A6 V8 2 0 b g B J A o FH AR
B R 95 12 T 1 A DG 48 A . G o e A ORI DR I A
TR MR B e CA19-9, SR CA19-9 7EHLIA H.
A H AR AE RS T KBS T8, F 5 R AL, X
BRI T AR S R R S R DU 48 AR i &
JRUT . E RIS B A AT R 1 A W A T
it g F7L 100 7 A F2 T

miRNA J& — 2 K/N Ky 22 bp (1 3E g #1555
RNA 50 EATAE 401 5 8 7 01 i 0 i 9 T g
SR S R R S A IIRE. AR HGE
miRNA S50 1 kA K&, 7EE R . miR-
NA B b8 5T W ¥ 5 5 R R 0 F Rl R % )
N,

BEAE G W98 26 W0, miR-21 K T oife 80 4% 76 Ji i
i 1) 4 R AL T R A B e R O B AE T miR-
21 A g 12 W TR B9 1O A 08 T i A AR R .
TR miR-25 X 5 40 5 i 98 112 Wt R 808 R Ry S
YA E 76 YR 93 %5 . miR-25 A B T4 18 e
Ji% 5 55 IR AR 3 A R R I I miRNA 7 B iR i Hh 1
I S, HRTE T miR-25 B9 I 7R 12 W &k fE T4
WAEHEAT . X SE A R B, miRNA A5 1E by e iR 9
Y A 4 bR 0 N FH T RE . SR, 38 A b, i gk
F miRNA R A 3 A G R 52 B, 0 75 20 2 1
WEFEIRAE PRI, O 6 B AR 8 A 1L 3 i 96 A 25 L XF
HE— 20 43 BT A FH 0 0 2 R 5 I A R A L R R Y R
FEAEEMIGIKZ XL,
1 #BRE5FE
L1 —fBR DI miRNA I 5 5 i)
A SCHR SR 5 7E NCBI 28 i GEO Wik &, %

target gene

A5 TR SR A AR A R b A | R SR i I S
PRI B AR KRH 7 TE R T R PR A 1 35 RS R R AR o 28
b i, fe Z B 5T A BA A T 4R 5 GSE124158 Al
GSE59856 Ry HE Kt &l .

1.2

1.2.1 BFE25 miRNA Wik &%, RH GEO
BRI R AL B B T R OIE E R E L S b Bt
GEO2R, ¥t 455 A GSE59856 A4 & [0S H 08 4 A ik
P A 55 i R %o R | IR R R R o o X IR A e
Pt 5 Ho At g A X R 3 S BR A HE AT 00 A Tk, AR
J& s R RRE | log, FC | =1, 28 1 490 45 19 43 B7 07 1€, 43
BIAS 3 A XoF JE A4 g8 R 98 4 21 2% 5 3K ) miRNA,
e L im i [E) A 0 Ak B D 3RO 4 5 o GSE124158
BRI 40 A TR RE G 3 AN X BB 2 R A7 A B, 5 A I
(4 2 B A T 07 06 o 4 00 45 380 A 0T )l O 9 41 4 25 S 6
PAMY miRNA, #E—#{# H Venn diagram webtool 43
BT 5 43 045 B A4 X BRA rpag) 25 43 B e 45 30 110 22 5 3%
iK1 miRNA B E S5, A E & W18 %,
JE A B E S 3 22 53R IAM miRNA,

1.2.2 BEBLEEUN CFF - —25 o b BT AR B0 0 3 2
5 miRNA 2 F7E 28 50 i1 5 1 DIANA tools #F 17 #01
FER A T

1.2.3  KEILNMK GO e Kk KEGG i & 4 4>
¥ R DAVID #l KOBAS3. 0 X 75 i £k 15 1) $8 %L
HFF & GO/KEGG i % & % 40 0. DL — 20 2 fr
J DR x i B AR A A B ik AR

1.2.4 SO A TAH AR M 45 A g
STRING H4iE B %t L A 70 45 2] i) 0 35 R a4 7 %
H A Z 8] A HOAE 0GR 430, 45 2 PP AH B4R
B8R J5 38 o A 1 A ¢ 1 SOk, eSS R e O B
R,

1.2.5 SCHEIERE TCGA BiFHr ¥ Bk %S
MG A0 56 B 3k S AT 28 20 B I 3 GEPIA, cBio-
Portal #47 TCGA ik (1943 #7 , P38 43 25 4 A0 2 1
SCHR 8 TF T i 25 A G B Bk R 5 R R AR A IS G A
RN L i — 20 43 W7 LA 1B R e R L E R R TS P
TEH .

2 % R

2.1 2535 miRNA ffisk A KA 520 8 T 9 4
S (GSE59856 .GSE124158) (% D #EA7 2 %43
Br. fE GSE59856 v, 44 51| Jik it 98 15 it e X 4 Py 22



+ 2646 - EfrfhES4E 20214 11 A% 4245% 21 1 Int ] Lab Med, November 2021, Vol. 42,No. 21

SRIE miRNA 21 A, e 5 5l g e X B4 ) 22
SFERIE miRNA 91 4>, AR 5 R k5 XF B2 ) 22
52535 miRNA 60 4>, 7F GSE124158 ., i 5

13.9.6 MR F A miRNA(E 1, & J5 8 3 4% 1R
HABAE L 453 miR-122-5p W FEHE
A miRNA,

filt FREXT B2 P 22 57 3K miRNA 1 877 4>, IR 5 F1  GEOYEEBEBREERSEHER()
ﬁfﬁﬁﬁﬁﬂﬁ?ﬂ*%ﬁ%@ﬁ n’llRNA 43 /l\aﬂﬁﬂﬁ%g g[ﬁ*‘)ﬂrgﬁﬂ Hﬁﬂ,ﬂﬁ; @%Xﬂ»‘ﬂg ﬁ'ﬁﬂﬁ’éﬁ Elﬁﬁﬁ E’E
BL P 952 6 X B8 4 b 22 S KK miRNA 47 4, T A ST mAm meAR RAR O RAR
GSE124158 %4 4 5 % GSE59856 B A XT ALY GsEsosss 100 150 300 21 571
Bl 347 30, /F VEEN Bl &S X B2 53 0 753 3 Gskerz24158 87 148 230 21 186

hsa-miR-4732-5p .

hsa-miR-8073 BERRAES RN FLA BRESH b mERE 2R eb-5P

hsa-miR-1246 P y S P

hsa-miR-1285-3p = > sa-miR-619-5p

hsa-miR-5096 hsa-miR-92a-3p

hsa-miR-122-5p hsa-miR-4487

hsa-miR-25-3p hsa-m!R-7641

hsa-miR-4269 hsa-miR-103a-3p

hsa-miR-1290 hsa-miR-877-5p

i hsa-miR-122-5p

hsa-miR-30b-3p

hsa-miR-4792

hsa-miR-619-5p

hsa-miR-5095

2.2 25 FRIE miRNA (1§85 B F0m

HT W 2E

FRBREE S R ARTERE

hsa-miR-642b-3p
hsa-miR-92a-3p
hsa-miR-23a-3p
hsa-miR-22-3p
hsa-miR-877-5p
hsa-miR-122-5p

A1 VEEN 4 #f

FE S RNA A8 1 A%0 R 3h 73 i DO 91 47 5 1

5235 miRNA [ 25 )24 Dy g S L2 09 7 FH AL &
i FE b — 2o AT T A B 1 22 55 R 38 miRNA 2 H
TE 28 B4 5 DIANA tools Al ENCORI #ijll miR-122-
Sp AL A, e A4 5 517 AT L A

2.3 B FIE miRNA HE KN GO & £ Al
KEGG #2504 f#i ] DAVID 78 £ 848 e xf 517 4
A R 1 1) R RE B AT B ST . GO ThRE R 4 S
Bres R R WA Y Rh E RS 5 R R E N
Sy AR L GTP Bl & M 0 05 L 40 A 1) 25 B O RNA 2R
B 15 Bl % SR 0 DE I SR ) TE R . 40 R R
3 5 B T A A A0 M T L A0 M P DXL 4 A T B B
F2 20 T U R L 4 O B L 4 B SR . T 4 F D g

DNA %56 12 ZE R E3 456 5., & )8 IS 1 | 57
BTG @ N R TEEGTP Bt A 6. W
2,

KEGG Ry 4558 (F 2) R, 3K R & 4 T hi s 4b
PR R LGS P A BEAE B R A O- Rk
A=A R R R A L EAR R A A S R A
ML FE M B R BT O L 2 B e BE 2 L R B R 4
WA BB B 5 fik L B A IR UL A CGPD -4 2 91 L 0 WL
N RN s N L Y S e N I R
S 1 RUBEIRIE A S AMPK {5 538 # . MAPK
5 5B B G 0 DL s  HIF-1 {5 55 B
E (R

*®2 GO Thee EE A

ES GO R EA EE E Tk P

A Y13 F (BP) GO:0007420 JBE IR 1 23 A A 13 .002 450
G0:0043087 GTP i v 14 755 7 . 004 953
GO:0098609 20 i 47 2 3 . 005 637
G0O:0045944 RNA R4 37 .009 351
GO:0045893 RNA R4 8 11 5 375 3t E 18 4% 22 015 259




Efrth i EF 44 2021 4 11 A% 42 %% 21 3 Int J Lab Med,November 2021, Vol. 42,No. 21 o 2647 -
k2 GO Thee &AM
S GO R 2R B L A KR p
40 i B 53 (CO) G0O:0016020 B S Y 1E R 68 0.017 52
GO:0005622 20 44 0.023 362
G0:0005913 i L P X 14 0.044 417
GO:0016324 20 i ] 255 B 32 13 0.044 777
GO:0005887 2 0 T51 iy [t 44 0.053 759
G0O:0009986 20 i S5 I ) 23 20 0.057 935
53 T H) g (MF) GO:0000978 RNA G I 08 3 T o X7 51 47 5 4 DNA 454 20 0.001 091
G0:0032399 2 E B E3 A 3 0. 001 720
GO:0008237 4 JB IR TR I 8 0. 003 426
GO:0008270 BE TS 44 0.003 853
GO:0004222 % I P9It I 9 0. 006 132
G0O:0005096 GTP Jif it 15 0.008 262
Top 30 of Enrichment
Antigen processing and presentation ()
SNARE interactions in vesicular transport ®
Mucin type O-glycan biosynthesis °
Circadian entrainment @
Thyroid hormone synthesis [ ]
Natural killer cell mediated cytotoxicity [
Graft-versus—host disease °
Dopaminergic synapse ®
Insulin secretion o
Cholinergic synapse ()
Glycosylphosphatidylinositol (GPIl)-anchor biosynthesis . p
Adrenergic signaling in cardiomyocytes o 0.06
Epithelial cell signaling in Helicobacter pylori infection ) 0' 04
Type Il diabetes mellitus ° 0'02
AMPK signaling pathway () ‘
MAPK signaling pathway [ )
Adh . ti ListHit
erens junction ) ® 50
Cardiac muscle contraction ® @75
HIF-1 signaling pathway ) : 12‘2
Endocytosis @ '
Spliceosome )
Insulin resistance °
Apelin signaling pathway o
cAMP signaling pathway @)
Toxoplasmosis
ErbB signaling pathway o
Thyroid hormone signaling pathway
Longevity regulating pathway — multiple species
Longevity regulating pathway
Mitophagy - animal
0.0 75 50 75 10.0
Enrichment_score
B2  KEGG EHBEES T
2.4 M\ PPI M2 rh i ge SCHERE ] Gl ¥ e s iy L S8 T EARZ B BEAIER CRE, i —2LaE

03 AR 7 2 8008 i STRING #4780 42 48 Je 2%

IR 6 SR Y A 1) 50 A O %k A5 UBASZ\AD—



+ 2648 -

Bt ESRE 2021 5511 A% 42 %% 21 1 Int ] Lab Med, November 2021, Vol. 42, No. 21

AMI10,CBL.VAMP3 % 4 RN . 2K 5 K15 3
B 25 B 5 A 3] Cytoscape HH L fEH 4 o R KA &
EE (F 3.

2.5 TCGA B UESHT K0 e T 15 /9 4 4> Qs B A
i FAE 2% 53 #F B 3 GEPIA. cBioPortal 23 #1 & ¥, 5
fat R X BEORE L. B OBR R R H K P UBAS2. CBL,
VAMP3 ,ADAMI0 Bk utic m TN, K5
Tt GEPIA .cBioPortal Pl i 43 B 45 1 e Jit 98 28 2 19
AL E O, kRS mEE VAMP3 fil ADAMI0
(14 g MR 98 FB A BL L3 2 AN SR PRI R A 1 fB 3 AR A7

HEE(P<C0.05), UBA52 Fl CBL [y 1 75 % i i 9
BENAEGFEA L (P>>0.05),

E 3 XBEFREER
1. 0 — Low UBAS2 TPM| 1.0 — 1. 07 — Lowvawpa e[| 1.07 —— Low ADAM10 TPM
— High UBKb TPM . HEEL' o To — High VAWPS TPM —High ADAM{O TPM
Logr(ank )FtO. 2 LogranlE FtOj 91 Loglr_”a?n(h PE? ?12 LOgraﬂé(};rﬂ)hg)ggg
HR(high)=1.3 ] HR(high) =1 . igh) =1. 4 igh)=2.
0-8 R0z 08 PR 0. 91 0.8 PR 0,019 0.8 P(HR) =0. 00057
nhigh)=89 n(high)=89 n(high)=89 n(high)=89
0. 6 n(low =89 kg o o | nlion =89 jg o o | nCion =89 14 | 'nlow 89
#H H #H
0. 47 : 140. 4
0. 2 0. 2
0.01 T T T 0.01 T T T T T T T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
A R E (R) B H 758 8] () c 7 88] (R) D 728 8] (B)

A M B4 UBAS2 F CBL 3L, 99 356 R 5 106 i o 588 19 BB AR 8 S AH G 1 5 C M D 435S VAMP3 Rl ADAMI0 3 B, 99 36 B 5 e A

e B E B RAE L,
& 4

3 i e

T it s D I PR 2 00 B e« A 2 R U A BB E
B G AL TR L R A B 4P BT e TR
FARVIBRIGTT - e W AR JR o 5 AR T 5%,
PR M JRE i 9 2 2 P b R o B R A e Y R 2 —
SR B A g %) B I0192 WA T i LR A Bk . FE AR IR
WF 58 b, 2% & A BN a8 it NCBI i 78 28 20 B 8% 1
GEO2R K VEEN %} GSE59856 H %t 42 1 Jik Ji 98 5
it B XoF HR2H | e e i 5 HG At o E X BRI 5 R
PEPE s Xof BECZH 3 47 AR 2 4 B, SRR R GSE124158
(R B 5 HE AT 5600 L 5 )5 A3 miR-122-5p X — B & 2%
SEFILH miRNA, miR-122-5p 75 5 I 9 3 1 N %
KT, MHTABFSOR R AT B R R R E S
Jig g HB R LA, & B miR-122-5p 7 [ IR R
RN RIE TR, X5 BETE A BT 45 AR A . A4k
miR-122-5p A 1 2 7 Al JBE B o 10005 09 A5 A 9, D
miR-122-5p L3 KT s 5 B i fB 3 WS 3 22 2
] ELAT — 52 B SRR . 53 A B9 AR miR-122-5p
T Ao T ) 4 R A AR T 1 BT R A
R VR I, miR-122-5p AT B8 J2 B iR
S IR IR YT AR .

J AR SRR miR-122-5p 76 P8 15 A B I 9 a0k i ik
i VE AL, i DIANA tools X miR-122-5p
PEATHE I DR I L A5 3] 517 AEEIED, XF e LA Y
Uifig & £ R, BN EES 5 KEE A 2 # R

BEANKRZEERREEEMENEIESHT

W GTP B0 P 085 e sk R S il /2. DR
WF ST R 2 WY L A SO 8 1 iy 4 BE 1 1) GO KEGG
AR I s R R R P TR R EE Y
fit. iz 454 DAVID,STRING %28 945 B 5
JE LA B A i) Sk E AT 0 3 B 5 A5 8 UBAS2, AD-
AM10,CBL,VAMP3 iX 4 A~ KRR, X o6 G 1 3
PR 9 4 20 14 3R 58 /KO 5 0E 7 TR IR 4 8UAH L B 3
TSR,

Xof O 8 2 X 4 A SCBESE R AT TCGA B3 3iE 43
Mr. R AR B B & R N UBAS2., ADAMI10. CBL,
VAMP3 () FEH e & TaEA . FRIE 4 AR
BTG M, 5 85 223k VAMP3 ., ADAMI0 4 i B 9%
AR X 2 AN BRI A B SR A R T
(P<C0.05), i UBA52,CBL |4 X} i I i i % 4k
FETCR B (P >>0.05), AWF5EFW ., VAMP3 7&
i i A58 20 L Y A A A 43 Wb b e #E B AR T,
VAMP3 Xf T PVT1 A SRy SN R 43 1 e 2
M e R e 4 4 ADAMI0 ik H IE# A 4l h il
ADAMIO0 3T 8K 25 b 25 W AR 98 40 B 9 i 1 5 5% % g
J1 AR IE H AR A B AT R SR A g G A
B PR A TR g A8 b g BRI LR E NS 28 L I
iE— 5T,

25 FRTIR A ST FE T A WA R 2 T vk R T
S I 25 5% miRNA BEAT 40, B I O 28 ) miR-
122-5p, 3 & I H B A AE o 19 IR 98 12 W7 b 35 90 00 0



EFAIESFZ2E 2021 4 11 A% 42 %% 21 #  Int ] Lab Med, November 2021, Vol. 42,No. 21

+ 2649 -

J1. 38 5 e R B AIE . miR-122-5p A FH 4 O 0 3 [
VAMP3  ADAMIO 75 i i 9 41 0 22 5t 33k, o) fiE
5 IR B R S R ARG . (H B3R miRNA R
i [R5 I 0 £ R O P 8 T — A ) KRR W R R
2% R 17 548 563

2% Uk

[1] ZHAO X,REN Y,CUI N,et al. Identification of key mi-
croRNAs and their targets in exosomes of pancreatic
cancer using bioinformatics analysis[ J]. Medicine ( Balti-
more) ,2018,97(39) :e12632.

[2] MIZRAHIJ D,SURANA R,VALLE J W,et al. Pancre-
atic cancer[ ] ]. Lancet,2020,395(10242) : 2008-2020.

[3] GAIDA M M,HAAG N,GUNTHER F,et al. Expression
of a disintegrin and metalloprotease 10 in pancreatic carci-
nomal J]. Int ] Mol Med,2010,26(2) :281-288.

[4] KOJMA M.,SUDO H.KAWAUCHI J,et al. MicroRNA
markers for the diagnosis of pancreatic and biliary-tract
cancers[ J]. PLoS One,2015,10(2) :e0118220.

[5] BUSCAIL L,BOURNET B,CORDELIER P. Role of on-
cogenic KRAS in the diagnosis. prognosis and treatment
of pancreatic cancer[]J]. Nat Rev Gastroenterol Hepatol,
2020,17(3):153-168.

[6] ASANO N,MATSUZAKI J.ICHIKAWA M.et al. A se-
rum microRNA classifier for the diagnosis of sarcomas of
various histological subtypes[J]. Nat Commun, 2019, 10
(1):1299-1302.

[7] YOKIO A,MATSUZAKI J,YAMAMOTO Y,et al. Inte-
grated extracellular microRNA profiling for ovarian canc-
er screening[ J ]. Nat Commun,2018,9(1):4319-4322.

[8] FRANCINE B.LIU X Y,GREGORY J T,et al. MiRNA

analysis in pancreatic cancer: the dartmouth experience
[J]. Clin Chem Lab Med,2017,55(5) :755-762.

[9] SINGHI A D,KOAY E J,CHARI S T,et al. Early detec-
tion of pancreatic cancer:opportunities and challenges[]].
Gastroenterology,2019,156(7) ;2024-2040.

[10] WANG J,CHEN J,CHANG P,et al. MicroRNAs in plasma
of pancreatic ductal adenocarcinoma patients as novel
blood-based biomarkers of disease[ ]J]. Cancer Prev Res,
2009,2(9) :807-813.

[11] SUN C,WANG P,DONG W,et al. LncRNA PVT1 pro-
motes exosome secretion through YKT6, RAB7, and
VAMPS3 in pancreatic cancer[]]. Aging, 2020, 12 (11):
10427-10440.

[12] SINGHI A D,KOAY E J,CHARI S T,et al. Early detec-
tion of pancreatic cancer: opportunities and challenges
[J]. Gastroenterology,2019,156(7) :2024-2040.

[10] YU Y. TONG Y,ZHONF A, et al. Identification of Ser-
um microRNA-25 as a novel biomarker for pancreatic
cancer J |. Medicine (Baltimore),2020,99(52) :e23863.

[13] MAZZA T.GIOFFREDA D,FONTANA A.et al. Clini-
cal significance of circulating miR-1273g-3p and miR-122-
5p in pancreatic cancer[ J]. Front Oncol,2020,10:44-48.

[14] DAI C,ZHANG Y,XU Z,et al. MicroRNA-122-5p inhib-
its cell proliferation, migration and invasion by targeting
CCNG1 in pancreatic ductal adenocarcinomal ] ]. Cancer
Cell Int,2020,20:98-103.

[15] ZHOU X,LU Z,WANG T,et al. Plasma miRNAs in di-
agnosis and prognosis of pancreatic cancer:a miRNA ex-
pression analysis[J]. Gene,2018,673:181-193.

Wk B #1:2021-02-11 &1 H #1:2021-08-09)

L4545 2643 5O
adenocarcinoma [ ] ]. Oncotarget, 2017, 8 (63): 106685-
106692.

C12] AR, £, 225 B, 45 21 3B A A i 2% Ao 0 e Jie b
2 Wb L) b A B0 2019,25(7) < 7-11.

[13] F 28, ftabbh , 2% i 22 , 55 21 2 S /<048 5% il A 0 3k 41 Jify =
A6 A 7 il 8 12 Wy b B9 O (B 2R B LD ). B R B 2%, 2018, 47
(8):1040-1043.

(147 X BRI, IVEE IR, 5. 2T 4k <S04 50 il G R 4% v v 4t i
2P G 5 A LA 2 7 T 9 0 3L B2 W e I DR A M
(I, A i 7, 2019, 41(5) : 326-330.

[15] LOU S K.KO H M,KINOSHITA T,et al. Implementa-
tion of PD-L1 22C3 THC pharmDx™ in cell block prepa-

rations of lung cancer: concordance with surgical resec-

tions and technical validation of cytolyt prefixation[ ]J].
Acta Cytol,2020,64(6) :577-587.

L16] 3k Ty, TR, SR04, 25 i M AR 20 it e 3 L UL - 4G
00Xk S 0L At o B B2 W LT ). 37 2 B 2 B
2018,35(2):129-132.

[17] BR—06, R 1e, B B6 00, 55, M 7K 20 Jf 0 R 7 i 6 12 7 A0
EGFR % B G I v iy iz W5 LT ], of AR 25 2k i
2018,28(29) :43-46.

C18] @il 5K 4k B2 , 45 At B AR 7 fify Fis BRI o 312
PEAG R A R L. A 48U TR BT L, 2018, 22 (12)
1934-1938.

e H 81 :2020-12-21 & 18] H 4. 2021-08-16)



