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[(BE] a4« WEBERSEBHLIPIREE X ZK (FXR) /#H T2k 1H4 (NR1H4) mRNA & 1
ARG, S BE G AR AR E TS LR . Fek BEHL 2013 4R 2016 4RI R K% (S FEK¥)
I PR e JEE R 2 AR AR Bk A IR AR 548 R RR L SRR AR 176 31, [ Ash S B K I O BRI RE . B 176 19 BRAR 545
TEA LR AR A ZUE A, ] RNAscope JFA 2258 H AR I NRTHA YRGB RS 48 IR 20 408 o NRIH4 mRNA
Mk, HZRY —AERN R a sk (THC ) FARKI FXR/NRIHA & FIRYEE. R ¢ K585 FXR/NR1H4
mRNA FI7E [ 3235 5 I PR BLUERE (1956 &, LA Kaplan-Meier 2= 7743 87 F1 Cox Lt 4 XU 7] 4945 £ #F 5F FXR/NR1H4
mRNA FIEE I RIAGHE R R, 4R 176 B NJFRL T8 BRIE A L%, RNAscope Ji A 4438 5 A il (1) NR1H4
mRNA FH P %35 % H 68.75% (121/176) , THC £ A Bl 5 FXR/NRI1H4 45 1 FH M R 8% 77.27% (136/176)
FXR/NR1H4 mRNA Fl4E 4 26 3544 5 i I R 20 (¥ =5.391, P=0.020; }¥’'=4.108, P=0.042) . i/ fbe s

(1¥=6.560, P=0.010; x'=4.969, P=0.026) A XK, &1 MEKEWEMIEKNEGE (¥=4957, P=0.026) ;
BEHEBFEWER . FR . PERE . IO RS RETICE (P34>0.05) o Kaplan-Meier A 7/ 4 5 iR,

FXR/NR1H4 mRNA FlI 8 [ 5 21k i 8 2 JouE A A7 40 K B Efr i 2 TR Rk s (P 19<0.05) o Cox LLAIXL
Wz [T U5 3B 45 SR B s, FXR/NR1H4 B [ 555 23A8 h  548 Bii AB A Tl R AR A7 (RR=1.701, 95% CI 1.235~2.432,
P<<0.05) FlA77 (RR=2356, 95% CI 1.983~2.832, P<<0.05) MM~ifalH 2. 44 RNAscope G743
BAR Y THC HAR T LIAH B EVIE, PRUEAISE Ry T 5EtE . AR S48 B4l 20 h FXR/NRTH4 (193355 B3 1411 R 3 11
MR 6, Hom Rk & s m iR s il fa R &
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Expression of farnesol X receptor in pancreatic ductal adenocarcinoma and its relationship with
clinicopathological features and prognosis

NI Chen-ming', NI Can-rong’, ZHENG Kai-lian', JIN Gang""

1. Department of Hepatobiliary and Pancreatic Surgery, Changhai Hospital, Naval Medical University (Second Military Medical
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[Abstract] Objective To observe the expressions of farnesol X receptor (FXR)/nuclear factor receptor 1H4 (NR1H4)
mRNA and protein in pancreatic ductal adenocarcinoma tissues, and to analyze their correlations with clinicopathological
features and prognosis. Methods A total of 176 pancreatic ductal adenocarcinoma specimens were collected from Changhai
Hospital of Naval Medical University (Second Military Medical University) from 2013 to 2016. The clinicopathological data

of the patients were collected. All the specimens were made into tissue microarray. The expression of NRIH4 mRNA was
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detected by RNAscope in situ hybridization and NR1H4 probe, and FXR/NR1H4 protein was detected by polymer two-step
immunohistochemistry. Chi-square test was used to analyze the relationship between the expression levels of FXR/NR1H4
mRNA and protein and clinicopathological features. Kaplan-Meier survival analysis and Cox regression model were used to
study the relationship between the expression levels of FXR/NR1H4 mRNA and protein and patient prognosis. Results The
positive rate of NR1H4 mRNA detected by RNAscope in situ hybridization was 68.75% (121/176), and that of FXR/NR1H4
protein detected by immunohistochemistry was 77.27% (136/176). FXR/NR1H4 mRNA and protein expression levels were
correlated with clinical stage (x’=5.391, P=0.020; y’=4.108, P=0.042) and differentiation (x’=6.560, P=0.010; *=
4.969, P=0.026); and the protein expression was also related to tumor size (x’=4.957, P=0.026). No correlations were
found between FXR/NR1H4 expression and the patient gender, age, nerve invasion, tumor location or lymph node metastasis
(all P>0.05). Kaplan-Meier survival analysis showed that the progression-free survival and overall survival of patients with
high expression levels of FXR/NR1H4 mRNA and protein were shorter than those with low expression levels (P<<0.05).
Cox regression analysis showed that high expression of FXR/NR1H4 protein was an independent risk factor of progression-
free survival (RR=1.701, 95% CI 1.235-2.432, P<<0.05) and overall survival of patients (RR=2.356, 95% CI 1.983-
2.832, P<<0.05). Conclusion RNAscope in situ hybridization and immunohistochemistry can confirm each other to ensure
the reliability of the detection results. The expression of FXR/NR1H4 is related to the clinical stage and differentiation of
pancreatic ductal adenocarcinoma, and its high expression is an independent risk factor of prognosis.
[Key words] pancreatic neoplasms; farnesol X receptor; nuclear factor receptor 1H4; prognosis; clinicopathological
features; in situ hybridization; RNAscope; immunohistochemistry
[ Acad J Sec Mil Med Univ, 2020, 41(11): 1222-1228 |

P JelE X Z 1K (farnesol X receptor, FXR) ¥
Fr#% A F 32 /K 1H4 ( nuclear factor receptor 1H4,
NRIH4) , 5 AWM kAR &, BT HE
JRMR A P A A I ST 4 SR A —20. Lee % HIFSE
%I FXR/NRIH4 52 50 7 e e & A Ik I 4%
WeRy, S5REG2ZEMA. Hu% ) mRNA &
F7KF % B8 FXR/NR1H4 75 R 4181 (1) 36k &
FHasrd 8, B—MARMHSHE, H Giaginis
4650 ST 45 SR o FXR/NRIHA A BRI
H5WELA %,

BT R AT AE AR TSR, AR R 36
[E ACD 72 7] 37 7 RNAscope 2.5 mRNA J§ i 4% 3¢

(in situ hybridization, ISH ) $ARf G241k

( immunohistochemistry, THC ) £ AR 435K 176
N i 545 IR 41 2085 FXR/NR1H4 mRNA
A A RIPRE, AL S5 I HEA T B AH B
IE, PE—45 0 FXR/NRIH4 75 [ 5 55 i 21 41
HFRIA S B I R PR E FI TS I G 2R

1 #EFT %

1.1 AgirAk  HEHEL2013 4% 2016 4 424 =
K2t (5 R R ) KIGERBARIMFAYIGR
i R A A eE L bR AR 176 191, R i B s 5 I IR

o5 B R 176 151 £ Hh 55 108 4, L 68 Bl AR iE Ky
32~75 %, SEHAERE (60.6+11.5) %, HodhiEn ket
G AEFRZR 110 i, K53 A BOR A ds A 66 35 iR
FEI PR IR 2 TNM AR, 1. R 138 4,
M. VSRS 38 5l AN AbRHE: (1) 10% H VA [
& WA I £ B (formalin-fixed paraffin-embedded,
FFPE) [ I S A5 IR bR A% (2) 289 22 1ff
2R AR A BRI (3) I IR B 9 R 8
(4) RETRITHFALAEYTY ;s (5) JoHARE
PR . o 48 {1 ARS8 B 191 X iR 5
JIRARZAZT (BEIAZHZ 2% 1~1.5 em ) FIIE 5 AR
21 (LR ERA IO AN ) -
12 2% R H4E ¥ FFPE BRIR S48 IR 41 4
BRASH B B H-E U0, i ELA ek i i 21
L RS2, SR N Quick-Ray il 8 i bt e
(fL#2 1.5 mm, M3 10X9) FITF T4LUN F#ilfE
#r (HE UniTMA 281 ) il #4128 A .
13 XA 5 &M NRIH4 505 B Hiik (185,
ab187735; FFELHL B 1 : 200) . NRIH4 £ o [
Uik (925 ab235094; FBELLf 1+ 1000) .
EHR 1gG-FITC (FBELLfl 12 500 ) X0 [ [
Abcam 7% F], NRIH4 £ 5 BEdiik (535 25055-
1-AP; FBELLfl 1 ¢ 100 ) W4 H 3E [ Proteintech 2
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A, FXRIEREHLIAR (1855 SC-25309; #fi B Lt
%1 : 30) W H3E Santa Cruz /A ; RNAScope”
NRI1H4 mRNA 41 ( 575, 494541 ) . RNAscope” 2.5
HD # I a0 & (B, 6% 322310) . FHPEXS
WE¥REF Hs-PPIB (4%5: 313901) . BAMEXT B4
DapB (%25 310043 ) . RNAscope” £ i iti —ft
% J HRP-C1. TSA® Plus-Cyanine 5. RNAscope”
23 18 — X5t HRP BHW ) #4087 56 5 ACD 24
Al DAPI( 455 ab104139 ) Il JE[E Abcam 2\ Al
1.4 IHC % ix#4=#F % [HC R BT L
RBY Ak, IR 4 F FXR/NRIH4 — (7
R, Y1 R H AU 2K, s RE R, B
PIRPE R AL, 43 0 I A S R 1Y — R
LY BT T, DAB B0, I AAE L,

TR R, AR TSR, 2 (R B BRI
(1AL FIRBEIR . 1 ALRE] AR BE IR ) 4350 2l <7 XF
FXR/NR1H4 JL a5 B S0 Bl T 0o Getanim)ie.
TPl 043, BN 153, FREEN 250, B
W 35 Yeiull: <5% K04, 5%~25%
Rl Gy, >25%~50% R 2 4y, >50%~75% K
348, >75% 0 4 4y WOPTE T4 B R R de 28
Wy, Hh <4 50 bRk, =4 0 hmakik,

1.5 RNAscope ISH 7 & #=3F o Je X VI i #k47
RNAscope it 5 4 il /6 , 45 5 7R 176 e A 44
P58 it 42 25K . RNAscope ISH 4341 20 R 1 UL
ACD 7~ RIEAA R AR TR R A SOk (4], faRan T .

IR H HLE 0 220K, 100 CHARE B 25 min; H
Immedge™ BH/K ZE7E L 2] i /K el 26 P AL
BELUBT P Y 3ot S Ak i s 3% NR4HT RNAscope” 74
BF, 22325t 1%; M YR 40 °C 30 min, 40 C 15 min,

40 ‘C 30 min, 40 'C 15min, =i 30 min, =il 15 min
KI5 ; DAB .4 10 min, #7%Y, FPHEA L
WL R, WAET FWIAX, RNAscope ISH 2554
SAGN: 045 (BIME, Jofasi<<1 5/ 200, 40 1%
PR ) L 148 (1~3 5/ 4000, 20~40 {50057 ) |

255 (4~10 g/ 40 M, JC Mk 2> % 8 %, 20~
40 f5ALET ) L 343 (>10 /4008, <10% A4 FHE:
YR SR, 20 f5O0EF) |, 443 (>10 A5/ 4
M, =10% RIBHPELHMA SRR, 20 50T )

Hodr 0 40 F 1 A IRERIR, 2~4 43 hEERA.

1.6 RNAscope ISH #o IHC % 3 s & 4732 :4F

W BRTE UL ACD A vl HEF AR AR AN STk [4] &)
WA YIRS KA EAME S, AL
BEL BT P 95V o S Ak W il 5 VR in NRTH4 B0 58 B e
& VN NR1H4 RNAscope” #4F, Zus8idid; 2«
A% SRk (40 °C 30 min, 40 C 15 min, 40 C
30 min) ; %A 5K (JEJ5 il A RNAscope”
Z i 09t HRP-C1, TSA® Plus-Cyanine 5.
RNAscope” £ il if — 1% ¢ Y& HRP BT 5 ) 5 i
A E Pt B 1gG-FITC; il A DAPL# & 30s; HI
Prolong Gold B K £ F, 4 CHELIRAE. TEZ
LS T WEE RNAscope ISH Hil THC SEAIE I

1.7 %it 242 K H SPSS 20.0 # AR 3.5.1
BAFHEATGE 2 o B THECSERE LUBIECRT A S %k
FR, A HECR o K%, R Spearman FkAH
RAHT T 2 AN 7 i 9 AH G . R Kaplan-
Meier 44743 B A1 Cox Eb il AU [R1E A RUAIFFE FXR/
NR1H4 mRNA FiliE FIRB 5 WX R, KK
#E (o) S 0.05,

2 . # B

2.1 RNAScope ISH #= IHC & & i 5 k2452 705
K FH RNAScope ISH F1 THC X Ji it 5 45 it 8 4
41 th FXR/NR1H4 () mRNA Fl & H #EF7 Y (o, &
I NRIH4 mRNA 2 2 Jfd 51 N Jay kb F0RLCAE 7
KORG8, FXR/NRIH4 25 (5 20 fl A% Fn (5%0)
NG LR SN (|l S e SR RS o (A
R TIR#HE (K 1A, 1B) o B 176 B iR 5
R 9 41 218 B 51T RNAscope ISH #1 THC 2% )%
S FRIC, 4559 378 mRNA (1) 5E 137 48 5 15
(E1C~1F), PiALBHMERE R 67.05% (118/176 ) o
2.2 NRIH4 mRNA EM& -5 ERET e R 176 1
i B 4 g 4 4 b NRIH4 mRNA S fH v 323k
0 68.75% (121/176 ) , Hor 39 f4i NR1H4 mRNA
Ik, X 48 1 e A R ) A 2 2L T
X 98 55 Jig Jit 28 20 R A i s iR 4 213 47 RN Ascope
ISH #5:i, % ¥l NRIH4 mRNA 7E [ i 545 B 9
[T, s A AU RN R B 3R GA, JF AR 2
B BHTE R E (66.67%, 32/48) 5 T 55 R4
41 (31.25%, 15/48) FIIEH HEARAL L (16.67%,
8/48) , ZRWHGIFR L (¥=12.05. 24.69,
P<0.01) .
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1 RNAscope ISH #1 IHC #& %R SERE A Y F  FXR/NR1H4 mRNA #1E QR FRIE
Fig1 FXR/NR1H4 mRNA and protein expression in paraffin sections of pancreatic ductal
adenocarcinoma detected by RNAscope ISH and IHC
A: NR1H4 mRNA expression detected by RNAscope ISH; B: FXR/NR1H4 protein expression detected by IHC; C-F: Co-localization
of FXR/NR1H4 mRNA and protein (C: DAPI; D: FXR protein, FITC-yellowish green; E: NRIH4 mRNA, Cyanine 5-fuchsia;
F: FXR/NR1H4 mRNA and protein co-expression). ISH: In situ hybridization; IHC: Immunohistochemistry; FXR: Farnesol X

receptor; NR1H4: Nuclear factor receptor 1H4; DAPI: 4°,6-diamidino-2-phenylindole; FITC: Fluorescein isothiocyanate. Original

magnification: X200 (A), X400 (B-F)

23 FXR/NRIH4 & & £ MR B 5 % IR & F 8
FA R 4 MR B PUIRXT 176 141 IR 548 It
FEZH 21 (%) FXR/NRIH4 #E17 THC #6a, 25 5 R
Ll ab187735. ab235094. 25055-1-AP. SC-25309
P A4 A 0 1 FH A 255 0 R 68.75% (121/176)

75.57% (133/176) . 73.30% (129/176) . 71.02%
(125/176 ) , EKFHYEZRR 77.27% (136/176)

Hidr 89 il FXR/NR1H4 £ iy ik, X 48 fi iR
S RIS 9 R 2L L X e S IR IR £H 2RI E

W R ZH 2R AT THC K5, & FX FXR/NR1H4 25
TEFELHAN | AR g 4 b BOR R R ik, IF

Efﬁéﬂ U PR IA % (75.00%, 36/48) i
TR AR LH 2 (35.42%, 17/48 ) FLIF I8 fR 40
41 (20.83%, 10/48) , ZRAGIH¥EL (=
15.21., 2822, P#5<0.01) .

2.4 FXR/NRIH4 mRNA FoZ & M IR-F- 8 P4 ik
ag—2kE 176 R IR 548 R ZH 24, RNAscope
ISH #:9) 121 f6i] NRIH4 mRNA FA4E . 55 1 B4,

THC #2136 5] EXR/NR 1H4 25 141 B4 . 40 1Bk .
H: RNAscope ISH F1 THC #6101 25 J2 441 >4 BH M 118
. BB 37 i, —FFEH 88.07% (155/176 ) ;
RNAscope ISH £ il BH 4 1 THC Az i BH 4 3 141,
THC #&: 1 BH 7 1] RN Ascope ISH 4 I BF 14 18 i
Spearman #k AH 3¢ 73 #1 45 2R i 7R, NRIH4 mRNA
Fik7KF- 5 FXR/NRIH4 25 H £ k7K 7 2 EAH O
(r=0.307, P<<0.01) .
2.5 FXR/NR1H4 mRNA #= & & & ik 5 &k It F
EMIE BB RBEFIEG X R BE IR,
FXR/NR1H4 mRNA FlI& [ #5345 g 1 R 4313
(¥*=5.391, P=0.020; ¥*=4.108, P=0.042) .
hsEg AL AR (' =6.560, P=0.010; x’'=4.969,
P=0.026) f %, MR ILW SR KNG X
((=4.957, P=0.026) ; W& SHREMED. F
iCNE L N R VAN (N R AT SO S
(P¥>0.05) .
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#& 1 FXR/NR1H4 mRNA f1EBRZESRRSEREBE RAREFENXR
Tab 1 Relationship between expression of FXR/NR1H4 mRNA and protein and clinicopathological

features of pancreatic ductal adenocarcinoma patients

NRI1H4 mRNA FXR/NR1H4 protein (total)
Factor N Negative  Positive ) Negative  Positive )
x value P value y value P value
N=55 N=121 N=40 N=136

Age (year) 0.478 0.489 0.780 0.377
<60 86 29 57 22 64
>60 90 26 64 18 72

Gender 3.074 0.079 1.629 0.202
Male 108 39 69 28 80
Female 68 16 52 12 56

Tumor maximum diameter (cm) 0.420 0.517 4.957 0.026
<4 58 20 38 19 39
>4 118 35 83 21 97

Tumor site 1.214 0.270 2.889 0.089
Pancreatic head 112 35 77 30 82
Pancreatic body and tail 64 20 44 10 54

Clinical stage 5.391 0.020 4.108 0.042
-1 138 49 89 36 102
- 38 6 32 4 34

Differentiation 6.560 0.010 4.969 0.026
Well or moderate 110 42 68 31 79
Poor or undifferentiated 66 13 53 9 57

Nerve infiltration 2.964 0.085 3.451 0.063
Positive 165 49 116 35 130
Negative 11 6 5 5 6

Lymph node infiltration 0.033 0.855 2.490 0.114
Positive 128 40 88 33 95
Negative 48 15 33 7 41

FXR: Farnesol X receptor; NR1H4: Nuclear factor receptor 1H4

2.6 FXR/NRIH4 mRNA fe & & & & 5 Mg 5%
M B & G 69 % % Kaplan-Meier 4 17 43 #7285
4R, FXR/NRIH4 mRNA Fl & [ 5 %35 1Y 8
IO R A S R A I e TR R A A R
(P¥1<0.01, &l 2) . Cox Hb i KUK [B] )1 455 76 4y
Frasi (F2) WoR, W20 LT F FXR/
NRI1H4 £ 1338 7K P2 g iR 58 it ges £8 3 o ik
JRAEAF IR ST FE R 2 (P #4<<0.05) , imAbf;
F£F1 FXR/NRI1H4 & [ FRA 7K BB A e
Rz (P1<0.05) .

3 3t g

FXR/NR1H4 J&—FiZ sz i, 7ENR BRI
JIE I/ L i s 1 2 A i 2SR DG G IR 18 7 S i 42 o
EH A, WF5EF B FXR/NRIH4 7£ £ FhE &
LRI P RIL T L ABFEE T 176 4

JR AR T 48 B FE AR, SR H ACD /2 ] RNAscope 2.5
mRNR ISH Fll THC 452 A 73 G A5 e i 545 Bt i 2 41
A F H FXR/NR1H4 mRNA FlE (A 0 #k, 35 A
EPHIE, RNAscope HLA R & . FesvtEnm . fax
PEms . ATRPE S o . AR R & & FFPE 41411)
Fr R R R4 o O R 22 B AR 0 A i 1
HC FiEMsgm N R IR, FEAHLUEE . 7k
P (PURMER ) o — P BRI Uy ik
REME, ABFSE T THC R BRI R 2 B
Y2k, T ARIARA . KRS
4 ' FXR/NR1H4 — 47T, RNAscope ISH % £ i /R
NRIH4 mRNA 5 40 fitd 57 A Jag b P R RICPE A FOR AR
Yef, THC 4558 5/~ FXR/NRI1H4 £ 5 40 it 4% Al
(5%) AMpp iy ta, wE T s aR s H I,
SRR TG Xt 176 G S48 AR 4L
05 Fr 11T RNAscope ISH Al IHC % YU FRIC, 45
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78 mRNA 0958 07 8088 H s, HALBAMESR BIR, NRIH4 mRNA £ik/KF-5 FXR/NR1H4 &
ik 67.05% (118/176) . RNAscope ISH fil THC £ FikACFRIEFL (r=0.307, P<0.01) . Fikff
A5 SR  BAPE 118 1, Yo B 37 ], —BeR  FE45 R KW, RNAscope ISH il IHC A6l 2% 5 — 2

N 88.07% (155/176 ) ; Spearman FRAH G Hrah YRR, FTLAEAIEDIE, fEAFoEas R T4
1.0 — High FXR/NR1H4 protein 1.0 — High FXR/NRIH4 protein
— Low FXR/NR1HA4 protein ~ Low FXR/NRIH4 protein
0.8 08}
0.6 - 0.6 F
wn
& 8
04 F 04 F
02+ 02+
0 . . A 0 B
1 2 3
Time (year) Time (year)
1.0 — High NRIH4 mRNA 1.0 — High NRIH4 mRNA
— Low NRIH4 mRNA — Low NRIH4 mRNA
0.8 0.8 [
0.6 0.6
wn
& 8
04r 04
02 02F
0 1 1 1 C 0 D
1 2 3
Time (year) Time (year)

2 FXR/NR1H4 mRNA & HE Ri& SRR IEHWRIE SE IR 25 M Kaplan-Meier £F 27
Fig2 Kaplan-Meier survival analysis of pancreatic ductal adenocarcinoma patients with high
or low expression levels of FXR/NR1H4 mRNA and protein
A: High expression of FXR/NR1H4 protein is correlated with poor PFS (P<<0.01); B: High expression of FXR/NR1H4 protein is
associated with poor OS (P<<0.01); C: High expression of NR1H4 mRNA is associated with poor PFS (P<0.01); D: High expression
of NR1IH4 mRNA is associated with poor OS (P<<0.01). FXR: Farnesol X receptor; NR1H4: Nuclear factor receptor 1H4; PFS:

Progression-free survival; OS: Overall survival

®2 BERSEREREVEEREZRN Cox LLFIXEEIFSHTER

Tab 2 Cox regression analysis of prognostic risk factors in patients with pancreatic ductal adenocarcinoma

.. . PFS oS
Clinicopathological factor
RR 95% CI P value RR 95% CI P value

Poor differentiation or undifferentiation 3.401 (1.753,5.794) <0.01 1.521 (0.731, 1.795) 0.152
Clinical stage I + Il 0.896 (0.533,2.561) 0.973
Distant metastasis 1.644 (1.165, 1.979) 0.041
Lymph node infiltration 1.738 (0.790, 2.805) 0.242

FXR/NR1H4 protein expression 1.701 (1.235,2.432) 0.028 2.356 (1.983,2.832) 0.028

FXR: Farnesol X receptor; NR1H4: Nuclear factor receptor 1H4; PFS: Progression-free survival; OS: Overall survival; RR:

Relative risk; CI: Confidence interval

FXR/NRIH4 470 S 7 [ I S 45 I i i vh &2 RERaAON &, YO AL IR T A 98 55 1 i 41 41
AR R AR AR AZ B Rk, DA IEW IR U R A TR B, HR Ik
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BRI E A" A FXR/NR1H4 78 1E
JERRRZH 2 v I R, 17T A FE B s 240 i v S AN ]
T (%) 200 B I R A A s e, TR A B2 &40 e v R
LS IR, R LU FIVE . Giaginis 45"
() THC &5 5 7R, 60.0% (33/55) AR IR 441
FXR/NRIH4 &3k FH:, 5240 Al () 40 5
wigufa, Horh 27 4 (49.1% ) FXR/NRIH4 & 315,
i 2R IR 3 FXR/NRIHA £k BIPE, AR
FH 48 151 [ B 457 g AL 20 B e XoF 118 9 57 J i A1 481
FIIE B IR 2H 20 2E FXR/NR 1H4 mRNA FIE I 7E
AN [) JERE R 20 0 1) 23R DL, 45 SR 3R B FXR/NR1H4
mRNA FIE 7R A2 A BAPE IR R i T o
MR ZURIE# RS, 5 LRI 4 R A — B

& T FXR/NR1H4 7€ g v i 4 F H il i 8
SERIEAN — B FEMRE T, A5 R I FXR/
NRI1H4 7Ef 414U rp 8 238 I T BURAE 1) & A Fl &
2 2N FXR/NR TH4 ELAG $ 4 g
RS . E e BT 45 0 B R FEXR/
NRI1H4 75 i i 98 4 21 v AN R) B2 B 1 i 0k, 5
[ AR A 23 G - B YA G (P<<0.01) , JF
H FXR/NR1H4 55 3% ik (835 A= A7 i) [A] 3 AR R 16
HR (P<0.05) o ARWFIE L5 R R B 58 I
2H 21 rh FXR/NR1H4 mRNA Fl14& #3155 I i
RO, MEREA & (P<0.05) , HEHERAD
bR/ NE e (P<<0.05) , TiS5HER]. 4Fe.
PR R R AL . RS R TR G (P>
0.05) . Kaplan-Meier 4= 17 43 M1 45 S 2 7n, FXR/
NR1H4 mRNA FIHE [ i 234 1Y 8 5 Ttk J A= 7 10
KSR E TR B (P1<<0.05) ;
Cox Hb i AU 1A 580 I 7, FXR/NR1H4 25 5
FIRIEF TG S fER R (P<0.05) o |
WEEHE Lee 2 A0 Hu 26 2 (o BFge 4 2 — 5%, %
B FXR/NR1H4 SR AR B E WG 25 . AfE .

2 |- TR, RNAscope ISH A] 5 THC 3% A H.4H
EIE, PRUEATINZS S A AT 58 . K5 #E. FXR/NRIH4
PPN S5 s TP (0 2 K 5 IR I PR 0 J0 A o3 AL
JEA O, Hofm ek s i P i S 45 i R TS 1Y
ST FER R

[& % X #f]

[1] LEEJY,LEEKT, LEE J K, LEE K H, JANG K T,
HEO J S, et al. Farnesoid X receptor, overexpressed in
pancreatic cancer with lymph node metastasis promotes
cell migration and invasion[J]. Br J Cancer, 2011, 104:
1027-1037.

[2] HU H, WU L L, HAN T, ZHUO M, LEI W, CUI J J,

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

et al. Correlated high expression of FXR and Spl in
cancer cells confers a poor prognosis for pancreatic
cancer: a study based on TCGA and tissue microarray[J].
Oncotarget, 2017, 8: 33265-33275.
GIAGINIS C, KOUTSOUNAS I, ALEXANDROU
P, ZIZI-SERBETZOGLOU A, PATSOURIS E,
KOURAKLIS G, et al. Elevated farnesoid X receptor
(FXR) and retinoid X receptors (RXRs) expression
is associated with less tumor aggressiveness and
favourable prognosis in patients with pancreatic
adenocarcinomalJ]. Neoplasma, 2015, 62: 332-341.
WANG F, FLANAGAN J, SU N, WANG L C, BUI S,
NIELSON A, et al. RNAscope”: a novel in situ RNA
analysis platform for formalin-fixed paraffin-embedded
tissues[J]. J Mol Diagn, 2012, 14: 22-29.
PELLICCIARI R, COSTANTINO G, FIORUCCI S.
Farnesoid X receptor: from structure to potential clinical
applications[J]. ] Med Chem, 2005, 48: 5383-5403.
ZHU Y, LI F, GUO G L. Tissue-specific function of
famesoid X receptor in liver and intestine[ J]. Pharmacol
Res, 2011, 63: 259-265.
CIPRIANI S, MENCARELLI A, PALLADINO
G, FIORUCCI S.FXR activation reverses insulin
resistance and lipid abnormalities and protects against
liver steatosis in Zucker (fa/fa) obese rats[J]. J Lipid
Res, 2010, 51: 771-784.
HAGEMAN J, HERREMA H, GROEN A K, KUIPERS F.
A role of the bile salt receptor FXR in atheroselerosis[J].
Arterioscler Thromb Vasc Biol, 2010, 30: 1519-1528.
CHAWLA A, REPA J J, EVANS R M,
MANGELSDORF D J. Nuclear receptors and lipid
physiology: opening the X-files[J]. Science, 2001, 294:
1866-1870.
EAr, R RO, A R JE X Z Ak
FIK 5 R R TS KO BRI OCLT ] . Bkt R
2F 5K ,2018,38:394-399.
WANG Y D, CHEN W D, MOORE D D, HUANG W.
FXR: a metabolic regulator and cell protector[J]. Cell
Res, 2008, 18: 1087-1095.
KIM K H, CHOI S, ZHOU Y, KIM E Y, LEE J M,
SAHA P K, et al. Hepatic FXR/SHP axis modulates
systemic glucose and fatty acid homeostasis in aged
mice[J]. Hepatology, 2017, 66: 498-509.
DUNCAN D J, SCOTT M, SCORER P, BARKER C.
Assessment of PD-L1 mRNA and protein expression in
non-small cell lung cancer, head and neck squamous cell
carcinoma and urothelial carcinoma tissue specimens using
RNAScope and immunohistochemistry[J/OL]. PLoS One,
2019, 14: €0215393. doi: 10.1371/journal.pone.0215393.
FEDERMANN B, FRAUENFELD L, PERTSCH H,
BORGMANN V, STEINHILBER J, BONZHEIM 1, et al.
Highly sensitive and specific in situ hybridization
assay for quantification of SOX7/ mRNA in mantle cell
lymphoma reveals association of 7P53 mutations with
negative and low SOX11 expression[J]. Haematologica,
2020, 105: 754-764.

[(AxHE] Tt ¢



