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[ Abstract] Objective To study the expression of eukaryotic translation initiation factor 3 subunit H (EIF3H) and
pre-mRNA processing factor 19 (PRP19) in esophageal squamous cell carcinoma (ESCC), and to analyze their correlation with
Hippo / YAP pathway and prognostic value. Methods The cancer tissues and adjacent tissues of 120 ESCC patients admitted
to the Department of Hematology and Oncology, Qinghai Provincial Traditional Chinese Medicine Hospital from February
2017 to February 2021 were selected. qPCR was used to detect the mRNA expression of EIF3 H, PRP19, Hippo / YAP path-
way-related genes| mammalian sterile 20-like kinase 1 (MST1), Yes associated protein 1 (YAP1)], and immunohistochemistry
was used to detect the protein expression of EIF3 H and PRP19.Pearson correlation coefficient was used to analyze the corre-

lation between EIF3 H, PRP19 mRNA expression and Hippo / YAP pathway-related gene mRNA expression; Kaplan-Meier
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curve and Cox regression were used to analyze the prognostic factors of ESCC patients. Results
levels of EIF3 H, PRP19, MST1 and YAP1 mRNA in ESCC cancer tissues were higher than those in adjacent tissues ( t/P=
32.933/<0.001,39.204/<0.001,32.492/<0.001,41.524/<0.001); Pearson correlation analysis showed that the expression of EIF3H
and PRP19 mRNA was positively correlated with the expression of MST1 and YAP1 mRNA in ESCC patients (EIF3H: r/P=
0.663/<0.001,0.706/<0.001; PRP19: r/P=0.678/<0.001,0.724/<0.001); the positive rates of EIF3 H and PRP19 protein in
cancer tissues were 65.00 % (78 / 120) and 63.33 % (76 / 120), respectively, which were higher than 5.00 % (6 / 120) and
6.67% (8/120) in adjacent tissues, the difference was statistically significant ( X’/P=94.945/<0.001,84.689/<0.001); The
positive rates of EIF3H and PRP19 protein in ESCC patients with TNM stage Il and lymph node metastasis were higher than
those in TNM stage I ~ II and no lymph node metastasis (X°/P=17.802/<0.001,12.624/<0.001,16.800/<0.001,12.146/<
0.001); The 3-year overall survival (OS) of 120 ESCC patients was 58.33 % (70 / 120), the 3-year OS of EIF3H positive
group and PRP19 positive group was 43.59 % (34 /78) and 40.79 % (31 / 76), respectively, which was lower than 85.71 %
(36 / 42) and 88.64 % (39 / 44) of EIF3H negative group and PRP19 negative group, and the difference was statistically sig-
nificant (Log Rank X’=20.970,19.350,P<0.001). TNM stage [, lymph node metastasis, EIF3 H positive and PRP19 positive
were independent risk factors affecting the prognosis of ESCC patients [ HR(95% CI)=1.665(1.145-2.421),1.501(1.205-
1.869),1.539(1.209-1.958),1.391(1.139-1.699) | .Conclusion The elevated expression of EIF3H and PRP19 in ESCC may

The relative expression

promote tumor progression through the Hippo/YAP pathway and serve as markers for assessing the prognosis of ESCC.
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1.3.1 EIF3H .PRP19 Hippo/YAP il i mRNA %
TRAGIN « O rh o 5 4R B ESCC 98 40 8RN 55 20 41
435129 50 mg, 76 TC RNA il 358 v B W 5 i -
izol- = G e BE SR AL 20 RNA | B F i 40 e 6 3T
( Narodrop2000, 5% [E & 8K € A &) ) Kz Il 41 21 RNA,
0D,,/OD,, /T 1.8~2.1 ], Kf RNA %M GoScriptT-
MReverse Transcription System i 7] & 1 BH 45 ( 36
Promega 2> F), 4% 5 A5001) i¥i % 5% & ¢DNA, fifi H]
qPCR it & ( 3£ [E Promega 2\ #), 15 A6001) #E4T
qPCR 525, I 5E EIF3H PRP19 Hippo/ YAP i 5 [
[HEIY AT F 20 FEPEEF 1 ( mammalian sterile 20-
like kinase 1, MST1) . Yes A H 1( Yes associated
protein 1,YAP1) ] mRNA #Xf ik, 51 H4EK
NN S IR /DR 7 WS O % QS B I Y e
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Bio-Tek 23 H] ( #5 17Synergy HT) , PCR Iy H & [H
ABI 23w (#9%5 ABI-7500) . X B & F& 20 ul: 2 x
CoTag® gPCR Master Mix 10 pl,cDNA £ifig 2 wl, BT
WEs 195351 0.5 wl, ToREAK 7 wl, RN AMF. BiAs v
95°C 5 min,95°C 30 s,60°C 30 s,72°C 34 s, 3£ 40 M
W, L GAPDH AN S, SR H 2742 3k 43 B 3 4 1 3%

% 1 EIF3H .PRP19 Hippo/YAP il B 35 K 5 [ #) 7 51)

Tab. 1 Primer sequences for EIF3H, PRP19, Hippo/YAP
pathway genes

HEH LY TEL I

EIF3H 57 -CTTTGACGTGAAGTA- 57 -CGTATGGCTACAAAC-
CGTGGT-3’ ACAGCAC-3’

PRP19 5’ -CTGTGTTTGTAGCCA- 5’ -GGGCTCTAGGTCATG-
TACGCA-3’ CAGG-3’

MST1 5’ -GCATGACCTAGAGCC- 57 -AGTGAGGATGCCACG-
CCAAG-3’ TAGAAATA-3’

YAP1 5’ -CCTTGGTGCTACACA- 5’ -CAGACCTTGGTCGAG-
ACAGAC-3’ GAACTT-3’

GAPDH 5’ -CAAGGTCTGGACGAC- 5’ -CAGTGGTGGTATTGG-
AACTATTG-3’ CTGTG-3’

1.3.2  EIF3H PRP19 & [ FRB AR BOR rf i i 51
(A 9 2H 2RI 55 2 2143 1) 24 100 mg, Y [ 22, A I
WY R, W RE B QR R KA, SO b b R
PUEIZ  95°C 10 min , BUE 7K FHIBT N JEPEPT R 20 min,
B E IR A 30 min, RPLA EIF3H Hrik (£ EH
Abcam A6, 585 ab251743  # B 1:100)  Fdii A
PRP19 ${A (3£ [E Abcam A H], §2%5 ab126776, Fi B Lt
1:50) 7£ 4.0°C W & oL %, F i =3t 37°CHF 30
min, DAB B 5 min, SIARZEGAD 1 min, £ LBEEM
KRR 200 % SAMCEE (B AR SRR B 3N WD AR
5 DX31) FME IR, Pt LA 0
Oy IRFELS 14 BB 2 4 A6 3 0 PR R A He
Bi43 . <5% 0 43 ,6% ~25% 1 43 ,26% ~50% 2 4y, =
51% 3 4y, Pt fR 0~4 20 HBATE,5~9 70N
FHE

1.3.3 BV ESCC BHE ARG AT S iRV,
Bti7 3 4F BEDIE] 2020 4E 2 H 1 H—2024 42 A 1
H. FETFNES N ESCC BE AR A fER ], B
WA AEIT ] E A T AREE SR BN ESCC g 42 % B
R FEOET- R E

1.4 SiiteFrik R SPSS 27.0 A drkd . 7
BIEE AR DL x2s 01,2 1A AR
TS REAS ¢ K0 5 AT U B AR B 1L (% ) o,

21 8] FE3 R F x® K56 ; Pearson AH ¢ 2250431 EIF3H .
PRP19 mRNA # i& 5 Hippo/YAP i [ #H 5% %
mRNA ik 09 48 5 M R A Kaplan-Meier il £ F1 Cox
Ml 43871 ESCC 3 WS 2 m R 2, P<0.05 h 2
SAGITEE X,

2 &% R

2.1 ESCC ¥ 55 41 21 fir @ 41 41 h EIF3H, PRP19,
Hippo/ YAP i %5 mRNA ik Hir  ESCC fE4l4!
o1 EIF3H ,PRP19 MST1.,YAPI mRNA #H %} %k 514
TSR L(P<0.01) , WL 2,

%2 ESCC J# 55 4H 4L s 40 44 b EIF3H , PRP19 , Hippo/ YAP
P mRNA R LI (xss)

Tab.2 Comparison of mRNA expression of EIF3H, PRP19, Hip-

po/YAP pathway genes in ESCC

adjacent and

cancerous tissues

4 5 % EIF3H PRP19 MST1 YAP1
JESEAL 120 1112029  0.79£0.22  0.82+0.25  0.90+0.26
FRd 4 120 2.90+0.52  3.01+0.58  2.12+0.36  2.87+0.45
t1H 32.933 39.204 32.492 41.524
PAH <0.001 <0.001 <0.001 <0.001

2.2 EIF3H ,PRP19 mRNA %355 Hippo/YAP i i 4H
FFEH mRNA ERIKAIFICPE  Pearson AH 7 HT i
7~ ,ESCC HF 42 EIF3H PRP19 mRNA #ik4)
S5 MST1,YAP1 mRNA ik 2 1EAMHC(EIF3H r/P=
0.663/<0.001,0.706/<0.001; PRP19; r/P = 0.678/<
0.001.0.724/<0.001) ,

2.3 ESCC 55 4 4UREE 4140 vh EIF3H PRP19 & A
FIKIA  EIF3H 8 e 00 T 98 2 2140 M3 70 4 i
JEE PRP19 #E FE AL T LA A% . A2 EIF3H
PRP19 2 11 B R 53 31 R 65.00% (78/120) ,63.33%
(76/120) , =TI 44U 5.00% (6/120) 6.67% (8/
120) , =57 HA it 22 B L (X2/P =94.945/<0.001 ,
84.689/<0.001) , WLIK 1,

2.4 ESCC 42 EIF3H PRP19 4K FH & ik 76 AN A
I PG BRAFAE A 22 5% TNM 43309 T 30) A ok o 4%
T ESCC M 4141k EIF3H  PRP19 2K 11 FH 7 %
T TNM 438 1~ I H ek 455688 (P<0.01) , WL
%3,

2.5 JELHZLP EIF3H PRP19 B A 5 ESCC B #
TR ESCC B 120 1 2 Bl 15 45 oA [
P 2 e s B B S BOAE TS 3R 50 9, 3 AR R R A A7 R
(overall survival,0S) >4 58.33% (70/120) ., EIF3H [H
P40 PRP19 FHYELE 3 4E OS 43514 43.59% (34/78) .
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Tab.3 Differences in EIF3H and PRP19 protein expression in ESCC cancer tissues with different clinical pathological features

W A T81% EIF3H FHE (n=78) X2 & P PRP19 fHE: (n=176) X2 A PE
4531 E:) 73 50(68.49) 0.999 0.317 42(57.53) 2.699 0.100
i 47 28(59.57) 34(72.34)
WS <60 %/ 71 42(59.16) 2.611 0.106 40(56.34) 3.664 0.056
=60 ¥ 49 36(73.47) 36(73.47)
TNM 433 I~ 72 36(50.00) 17.802 <0.001 35(48.61) 16.800 <0.001
[I[B1] 48 42(87.50) 41(85.42)
Jibgeg o AL AR B sk 70 43(61.43) 0.942 0.332 40(57.14) 2.772 0.096
51k 50 35(70.00) 36(72.00)
Jigea o7 B 36 22(61.11) 1.886 0.389 17(47.22) 5.914 0.052
r it Bt 50 36(72.00) 36(72.00)
T Mo B 34 20(58.82) 23(67.65)
W LT H 55 45(81.82) 12.624 <0.001 44(80.00) 12.146 <0.001
J 65 33(50.77) 32(49.23)
100
= 80
& 60
H
£ 40
gia)
S 2F
0
100
= 80
f:g 60
H
& 40
i
B 1 ESCC 32414 R4 EIF3H PRP19 % (4 %k 150 @ 20
(g4l x200) L L .
0 12 24 36
Fig.1 Expression of EIF3H and PRP19 proteins in ESCC adjacent wHE ()
and cancerous tissues ( immunohistochemistry, X200)
B2 Kaplan-Meier fi£ 43 #7 EIF3H  PRP19 % [4 3 ik 4 ESCC

40.79%(31/76) , A% T EIF3H FH4E4H . PRP19 FHE4H
) 85.71% (36/42) .88.64% (39/44) , R A G T
X (Log Rank x?=20.970.19.350, P }J<0.001) , WKl 2.,
2.6 Cox [MH4# ESCC BEBGHIFMINE L
ESCC & HE MR (FET-=1,E4=0) , LA TNM
SPHIORME. MW =1, 1 ~ T =0) WELEFHER (R
fH:A=1,%=0) EIF3H HA (FHE=1,81=0).
PRP19 [ (FHE=1, 1k =0) h A BHITEZINER
Cox [T, 45 5 7R . TNM 43309 I3 bk IR 45 56 7% |
EIF3H FHYE PRP19 BHMEJE MW ESCC 3 il J5 By il
SLTEIR R (P<0.01) , W3k 4,

R AR TS 520
Fig.2 Kaplan Meier curve analysis of the impact of EIF3H and
PRP19 protein expression on the survival prognosis of

ESCC patients

R4 Cox M54 ESCC & U RYSZm R

Tab.4 Cox regression analysis of factors influencing the prognosis

of ESCC patients

SRy B1H SEfH Waldfi P{i HRH  95%CI

TNM MW I 0.510 0.191  7.130  <0.001 1.665 1.145~2.421
WRELEEH 7S 0.406 0.112 13.141 <0.001 1.501 1.205~1.869
EIF3H FE1E 0.431 0.123 12.278 <0.001 1.539 1.209~1.958
PRP19 fHPE 0.330 0.102 10.467 <0.001 1.391 1.139~1.699
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AR TR E WAL RGO, IR
IR E R R E A BR YT IS BE B (B TR
IR ESCC B, FARSEHREVIBRME B K, A S s
2R AR AR . FHRAETEAS ESCC T
JEbREY E X E K, A5 ERM, ESCC T MSTL,
YAP1 mRNA ik i ##/R ESCC 1 /£7E Hippo/ YAP
B S, DR RGE, ESCC T G BT
T 16 @it 5 MST1 A EAEH, B4TE YAPL 76 1,
PERHEE AN A BE AERS T IRAFSE ESCC 0% 11
S FHLE, S350 Hippo/ YAP {55518 B 100G 1Y 5% 4
S FHLE, AR F ESCC i2iA .

EIF3H J& T HAZ Y BB in T R IR 5, N
EHFEMERERFZ 5EAEME, WEEARE
oA o o 0 B R = R N B A B e ) R 0
SR R 2D EIF3H 3k b, AR 12 3 40 i
JEI GO/G1 3 1) 48 | A1 0096 400 B 344 7 AR V5 OE B
Je 98 I A 6 97 A BT T AR SE P, ESCC R
EIF3H 7E5 55K M A R AKF B 3 B, X 5
REAE A i 7E N 2 SE DR 2 PR 0000 e rh i 1 A 45 SR A
L, AW i — A SUER KX EIR3H R A k17
IEPRAFSE ' . ESCC W EIF3H ik 5 N6 HI LR 15
Wi oG, WEFERRE, il vh B LR RS AL I 1 3 g
5 EIF3H mRNA A8 EAEH, f¢ #f EIF3H mRNA [ N6
AR B , ARE T AZHE R 19 24 2 S AR 4 1)
FEARNY D ARHESE, ESCC Hh EIF3H mRNA 5 MSTI1
mRNA |\ YAP1 mRNA ik 2 IEA ¢, $#2/8 EIF3H A fig
Y Hippo/ YAP il BERUBIS A OC, A HFFEHRIE, EIF3H
AT YAP 212 ZALTBHET YAP 175 5 19 L i A 72
() [ g o R RN B R, X 2Bk IR B, EIF3H /Y
Trpl19 Fl Tyr 140 B #5 YAP1 [ N-A 3 X A 1
F L AEHE EIF3H AT YAPL JE R &9, (e YAPL 12
BEERTL, YAP1 ARG (R UEIIR R 2B MRS Af
e, TNM 203 I R L2556 R2 1) ESCC /R E 414
H EIF3H ik L, st s B EIR3H ARy —Fh &
1z ZALEE, HAEUE T Asp90  Asp91 FI Gln121 2H i
BEY, M YAP iz R4k, {2 YAP B 21z R4
FOfE RS, O R e R R AR T, 2R
Cox 43 M iiESE EIF3H 25 1 PR 52 0 ESCC 3 i
Je BARST FERE 2R, R 2% 34 76 sl ) S 56 e 52
BB AN EXF3H 1) far 8 /) BRI RS 25 5 & A= G b
R, A AF R ERRAR L b AL, 9 42
ETF3H 119 55 22 15 BE I Ao (2 2F TR RR T8 8, A Bl
WATFITAL, WFFE M, EIF3H [ 3K fE 1% 1 5 5 40

fifd Nanog ,Oct-4 . SOX-2 %?fﬁ1‘/ﬁ$%ﬂﬁ%§ﬁ7ﬁ$,
{23 CD44"/CD24" Fil ALDH " 40 IV BE B 1 49 L, 145
i X AR Y AL RE

PRP19 #wfih 5L KA T APt fk 11q12.2, 4
Hdi U-box X3 B A B3 17 2 M4 A0 16 vk, O 1
RAEL WD40 EE XI5 HEEASGME &K, =
S5l RNA BR800 T DNA #9958 1516 52 46 A= Wy 2%
R WS R A R PRP19 3k B, T DI
Sh RS20 i g 2 S B TR AR S A ST
t,ESCC H PRP19 mRNA FIEH#Ek M, x 506
B AE ESCC I 4 it v 438 o 45 e — 37 AR ST
TELH LUK —HIESE PRP19 FikFHE , 3278 PRP19
Z 5{¢ik ESCC MIMJE &, PRP19 W3Rk LM 5
FIRE PRSI ¢, R M, Iz 2 C Kk
ff il 37 2 B Feak  Honlil st 5 PRP19 M EAEH , £
PRP19 210 K3z Ak, 2 Ik -9 40 i 09 12 7% F iR
72218 KRBFFEH, ESCC H PRP19 mRNA 5 Hippo/
YAP 38 B AH G HE R AT 5¢, IF HAE TNM 4339 149 ok e
R ESCC BF A2 PRP19 FHMERE &, #2
7 PRP19 1] GE3# 53 00 Hippo/ YAP i [, i 3F ESCC
PR R . A3 R I, Bl 2 B 20 B g b PRP19
2635 i, Hom a2 UE YAPT B/ mRNA A958R i
YAP1 3k, I 2E 5 240 M i 4R 28 iR A b iz i
Ak R R R R AR ST B, PRP19 A BH A
Fik 5 ESCC BEARAEATGA K, s IR,
PRP 19 3 i 18 4 3500 56 B 10 26 3K, 52 ) s 40 i 7 4=
7 R R 2MIE L, FEURE ARG . A¥Ew
1, T R EROIR RNA SORE REf% 5 PRP19 AHHE /R,
HIAEETNBUEEA Y A4AE0 1 AN
FEPE SRR A I R P AR SR IR YT I 250k S BUR
REHSE , HAh,PRP19 FAEE 5 WD40 454 5k
AHEAER, 1R FAZ AU M 5 R 4K Y 3R35 (R E i
FRLFEI AR 11 D1 BRI, R ALY DNA it is =
A7, PRk SR A B B PRP19 PR J& ESCC
BEAR RSB fER: R 2R, BEA 2234 7E TCGA %4 P2
s & B, PRP19 35 5 ESCC B # B B s %1
M SARF TS5 R —50, W] PRP19 o] fg & A
ESCC /& & WG bR B W, A 2 38 o 2 1) 30
ESCC f4iffi st PRP19 Y3235, BRAIK H55 B8 15 ook 45
A 1 mRNA BFaE M, 1060 I8 5 IR A9 A& B, 10 i
ESCC IR o | RVEAERY ESCC g Gy i s 7
4 & i

Z8 FArR, ESCC " EIF3H PRP19 ik THa, Wi
H AT RE I Hippo/ YAP Al A2 #F ESCC i i &8 | 78
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