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Effects of RDH5 on malignant biological behavior and

prognosis of lung adenocarcinoma”
LIU Haijun,ZHANG Hongyan , TANG Jun ,REN Kaiming ,ZHAQO Jungang
(Thoracic Department sShengjing Affiliated Hospital of China Medical University ,
Shenyang ,Liaoning 110004 ,China)

[Abstract] Objective To verify the function of retinal dehydrogenase 5 (RDH5) in lung adenocarcino-
ma and impact on prognosis. Methods Based on The Cancer Genome Atlas (TCGA) database,the expression
of RDH5 in cancer tissues and adjacent tissues and its effect on the survival of lung adenocarcinoma were com-
pared. Real-time fluorescent quantitative reverse transcription PCR (RT-PCR) and western-blot were used to
detect the expression of RDH5 in cells. siRNA transfection technology inhibited the expression of RDH5.
CCK-8 and clone formation were used to evaluate cell proliferation ability,and cell apoptosis was determined
by flow cytometry. The expression of RDH5 in cancer tissues of 139 patients with lung adenocarcinoma after
surgery was detected,and the correlation between RDH5 expression and clinicopathological characteristics was

evaluated,and the relationship between RDH5 and disease-free survival (DFS) and overall survival (OS) was
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The results of TCGA a-

nalysis showed that the expression level of RDH5 in lung adenocarcinoma tissues was higher than that in nor-

analyzed. The risk factors of DFS and OS were analyzed by COX regression. Results

mal tissues,and the OS rate in patients with high expression of RDH5 was lower than that in patients with
low expression (P<C0. 05). The relative expression of RDH5 mRNA in lung adenocarcinoma cell lines (A549,
H1437) was higher than that in bronchial epithelial cell lines (16 HBE) ,and the expression of RDH5 protein in
A549 and H1437 was increased (P <C0. 05). After siRNA treatment, the relative expression level of RDH5
mRNA in A549 and H1437 was decreased compared with that before treatment,and the expression of RDH5
protein in A549 and H1437 was decreased (P <C0. 05). The cell proliferation rate of A549 and H1437 trans-
fected with siRNA for 96 h was significantly lower than that of the control group (P<C0. 05). The results of
clone formation experiment showed that the number of cell communities decreased significantly after siRNA
transfection. With siRNA transfection, the expression of RDH5 decreased and the apoptosis rate increased.
The apoptotic cells in A549 and H1437 increased from 9. 3% and 10.0% to 32.1% and 45. 6% ,respectively.
After siRNA transfection, cysteinyl aspartate specific proteinase (caspase) 3 expression of A549 and H1437
was decreased,and cleaved caspase3 expression was increased. There were significant differences in tumor dif-
ferentiation,lymph node metastasis and TNM stage between high and low expression of RDH5 (P <C0. 05).
The 5-year median DFS time and median OS time of 139 patients with lung adenocarcinoma were 33(15,68)
months and 46(24,69) months respectively. DFS and OS time with high RDH5 expression was shorter than
that with low RDHS5 expression,the difference was statistically significant (P <C0. 05). Multivariate COX re-
gression analysis showed that high expression of RDH5 suggested poor prognosis,and the HR of DFS and OS
time were 0. 40(95%CI:0.22—0.68) and 0. 52(95%CI:0. 30—0. 91) , respectively, with statistically signifi-
cant differences (P <0. 05). Conclusion
proliferation and apoptosis.
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1.2.1 %852 %4 F PCR(real-time fluores-
cent quantitative PCR,RT-qPCR)

Trizol ¥ 43 B $& ICAH ZURN 40 i P RNA A GE
i DEPC H,O # it (65 C 2% 10~15 min), 7£
260~280 nm AL ARAF MG CAD EIFAE IR EE . K45
B 45, ai o Advantage® RT-for-PCR iRF & (H &
Takara 20w 1 2 ng RNA & cDNA, ¥ cDNA
i B8, ff Bl HiScript® I One Step gqRTPCR SYBR®
Green Kit( H 7 Takara 2y #)) #47 RT-qPCR., PCR
PIGPEIA S5 94 CHIAEE 4 min, 94 ‘CZEM 1 min,
63 ‘CiIB K 1 min,72 CHEA 1 min,30 MEH, 72 °C
JEAH 10 min JFEE 4 'C., LA Bactin fE NS,

AT PCR £ 56 34 i F§ LightCycler 480 system
I GEEZ 2 WA RA R 56 . RDHS 1Y F i 51
Pkt 5'- GCT TCT TCC GAA CCC CTG TG -3', F
W51 5'-CCT GGC TAC TCA CAC TTG GT-3';
BB i EilE5I 2 5-ATT GGC AAT GAG
CGG TT-3', FiF5I ¥} 5-CGT GGA TGC CAC
AGG ACT-3", 514y b st A 8 R A R 2 A5
1.2.2 @miess

RDHS5 Rk 9 w56 i1 /h T4 RNA (small in-
terfering RNA, siRNA) T # ( # 1, s11893; # 2,
511894 ;Cat # 4392420, 3&E Thermo Fisher Scientific
T . Ml AR HE ) shRNA AR S B M X IR (=
4390843, [E Thermo Fisher Scientific 2 &) . fii H
Lipofectamine RNAIMAX ( # 13778-150, 3 [H Ther-
mo Fisher Scientific 24 A IR A siRNA #1756 4L,
1.2.3 Western blot

K K5 S 00 20 V% Wl R 2% i R ¥ WK (phosphate
buffer saline, PBS)PEUE IR, JFAE & A 1 X Halt 25 1 5§
FIRE IR BRI I FR A9 (£ 78442, E Thermo Fisher
Scientific 22 FD i RIPA 2% il b 244 . AR W LA 1
s IR BB #EA 1 s, M3t 1 min, SRS 7E 15 000 X g Fil 4
CTFEL 15 min, WA FIEWRAEN 290 M2 @Y.
A BTRE S AT T 0 R R - SR DY 04 T G R e
7k (sodium dodecyl sulfate-polyacrylamide gel elec-
trophoresis, SDS-PAGE) Jf % £ 2| filf i £F 4 2 % I,
BT 5 20 AR AR Wk 4 P41, O AE 4 °CF 9T RDHS5 1y —
Hi(PA5-19319, 3 [H Thermo Fisher Scientific 23 A,
1:1 000),$i Bactin( # 4967, 3 [H Cell Signaling
Technology ZAH] .1 5 000) i & 2 bk &2 1) K42
T2 25 1 7K f# i (cysteinyl aspartate specific protein-
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ase,caspase)3( #9662, 3 [# Cell Signaling Technolo-
gy v, 1 21 000) ., $T L f# (cleaved)-caspase3 ( #
9664, £ E Cell Signaling Technology 7 A, 1
1 000) 7 TBST H#i B H T Western blot, ZEZEIRT
S EP R 1gG —Hi (#7074, 3 [H Cell Signaling
Technology A ,1 : 5 000)FHE 1 h J5 i i3 f# H 158
1k 2% % 6 (enhanced chemiluminescence , ECL) {5
(3% GE Healthcare A ) L B H 1 KW 1
min,
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) CCK-8 5700 & » I 44 JHL {45 B 43 00
A FRIE ARG PE . BERRANAE 24 h )R TT AR gL A0 .
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&l 4,

1.0- A549 1.0 H1437
80. 8 }a g 0.8 a
8o 6 806
0.4 20.4
® ®
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A A549 i M 3G 5 R AR AL B0 s B H1437 20 38 5 R AR AL A5 B 5 C
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2.5 RDHS5 Rk KF5MMEELETGH £ 4

139 i) Jifi it 92 S8 5 b RS 5 AR NBE TS 95 i (JE
T2 68,34 %) , v JBHi§ 4 17 (disease-free survival,
DFS) [ 24 33(15,68) A .t fii OS WAy 46 (24,
691 H . RDH5 & 3RiAH DFS.OS B [ 3L 35

W1, B ZERA G R L (P<0.05), WL 5.5 2,
*1 RDHS5 i& 7k F 5 fifi iR 78 B 3% I R 12 %2 RDH5 B{RFiEH DFS.0S BHEIEEBIM(Q, ,Q,),A]
HAERX R (n) RDHS5
i H Z P
3 RDH5 , FRIEMR=283) K2k (n=56)
i H 2 p
I8 (n=83) KK (n=56) DFS  31.00(15.00,65.00) 49.00(16.50,69.00) 6.04 0.01
el 0.04 0.85 0s 45.00(22.00,68.00) 64.00(22.75,70.75) 5.47  0.02
5 62 41
% 21 15 1.0 1.0
AR 1.08 0. 30 0.8 0.8
=60 % 37 30 io o io 6!
<60 % 46 26 HKI+§0‘4A HEOA n
98 ke /s = — = e
iR ] 0. 40 0. 84 A — JA S _—
RDH51E 3214 RDH51E 3214
<3 cm 46 32 RDH5 22142k RDH5 22142k
01 ROHSRFAMK 01 ROHSRFAMK
>3 cm 37 24 0 20 40 60 80 100 0 20 40 60 80 100
) y B (B) B B8] (B
A o LR 18.47 =001 A:DFS;B. 08,
54t o6 17 5 RDH5 &% ik 55 16 5 34 M B 8 S5 1) Kaplan-Meier
oA 27 39 417 &
B a5 % 21.40  <0.01 -
“ ., ,: AP R AT TR A RS L g 0N L e a4k
% . ’9 PR R EEE R  AJCC 40 ) DFS.OS ke, 2 57
BHEITFE L (P<0.05), L% 3, BEFHBSHIT#
AJCC 4 7.07 0.03 N -
- y . A NS TSR SN AT 8 T SR TN
H;ﬁ - ) RDH5 3 3k 42 75 B % 0 A R B (P <<0. 05). WL
' k ‘ %4,
Ma i 54 24
x3 iR EEE DFS.OSHEBERESHIM(Q,,Q,),A]
DFS 0s
W H n
it ] Z P st [1] Z P
51 5.51 0.02 5.77 0.02
Y 103 33(15,65) 45(23,67)
& 36 50(25,72) 67(33,74)
AE 1% 2.16 0.14 1.93 0.17
=60 % 72 34(15,69) 16(23,69)
<60 % 67 33(16,65) 46(26,68)
Jib 96 /N 11.98 <<0. 01 12. 34 0.01
<3 cm 61 21(14,48) 33(21,63)
=3 cm 78 50(17.71) 63(26,71)
Jh e oy AL R 7.49 0.01 6.08 0.01
i te 66 51(15,67) 57(24,72)
=4k 73 34(16,72) 41(23,68)
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gx3 HEMEESRE DFSOSHERZESHIM(Q,,Q,),A]
DFS 0S
Y| n
A i) P i [i]) Zz P
MR 30. 98 <0.01 31. 85 <0.01
A 70 27(15,48) 35(24,67)
&k 69 57(16.67) 63(33.72)
AJCC 4+ 107. 35 <0.01 107.70  <<0.01
149 27 69(20.72) 69(33,72)
I 34 49(18,68) 56(26,68)
W a it 78 18(10,45) 26(13,55)
RDH5 18.76 <0.01 18.15 <0.01
[SE3e 83 33(16.67) 40(20.67)
iRk 56 57(27,72) 63(33,72)
F4 HHEMIREES DFS.OSHSERSH
DFS 08
i H
P HR 95%CI P HR 95%CI
T vs. 20 0.36 1.30 0.75~2.26 0. 89 0.96 0.55~1.69
JitrdgE K /N(=3 em ws. <<3 cm) 0.50 0. 84 0.51~1.40 0.48 0.83 0.50~1. 39
i g o3 AL B AR AR s, R 400D 0.21 1.34 0.85~2.10 0. 24 1.32 0.84~2.08
W SR R vs. TO) 0.08 0. 62 0.36~1.07 0.03 0.53 0.31~0.93
AJCC 434
I vs. 141 <<0. 01 0.06 0.03~0.17 <0. 01 0.07 0.03~0.18
Ma i os. I <<0. 01 0.06 0.03~0.16 <0. 01 0.07 0.03~0.17
RDH5 (R £35 vs. KFEK) 0.01 0. 40 0.22~0. 68 0.02 0.52 0.30~0.91
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T AE 538 Y RDHS A 23 X,
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KX A 200 BT T AL ) B A AS IR L BR T 40 i O
oAb TRFEVE 8 T | 4 A5 T F0 A0 B A R S AR
M4 FE T HLA L S A R B L 5 1R 40 i
FE T AT RE 23 51 SR 09 88 3R 97 7 2T, Hoh A
UL 80 T ) A o A A i L S 0 T A A R
960 1400 30T 7 W 240 T R R R AR AR g v, R
RDHS5 J& Jifi B 968 40 i 3% 20 3% P 08 A0 5 410 o) 38 5 .
Tt — i se s, K BT I RDHS #4350 LI &
Jits 82 400 i 9 T . HLGIE B RDHS 7 filf i 98 40 i 5 b &
KHK caspase3 /15 1Y 240 A 0 T 5k AR L 3 SO AR R 48 A
LTS, caspase3 & Jil iU AE 40 M U8 12 A0 G B 4> T, 2
— BT P IR AR 3 e A R i R K DD R
MG . A R B E B E caspased i B LA
caspase3, cleaved-caspase3 f& caspase3d )15 B =,
SEAEIEAN M U T AR B . cleaved-caspase3
ik — 2L )RS [8] B JIC 9, 5 BOE 1 B R ORI A
FECANNE T T DI E R Y 5 BOE B RE R U
NN Q= O I a5 1 < 0 A P S s
caspase3 MG B R BB S A MM T, AW STIESE
RDHS5 #] PAVE YT caspase3 B3R 5 A I8 45 40 Mo 98 1~ 3
T, BRANAE W o 5K () BIL I, (AR B B 11 ) 2 0E
RDH5 A 44 HIPPO 3@ B, i HIPPO i % 5
A M FE TS V)OGS T LA e RDHS W fE 58 i
HIPPO 3 #& 8 75 40 i 04 7 2 #2 , (H A5 55 22 08 2 1 ik
Y5 . ULAb, caspase3 B TS 40 ML 8 T, 34 v DLAE 3
2 £ L & (gasdermin, GSDME) ¥ i S 40 il £&
T2V HATHRGE R W A0 PR TS e a4k R S kR A
L2, r Ll RDHS A 40 S 40 i £ T2 /9 7T Rk, A o i
155 T8 2 By IR 4 2R B, A4 40 MO 25 R AR 5 0 %
B9k .

Zi L friR , RDHS 3 275 Jifi B s d S rp 5k, 1
A58 o 4] caspase3 (80 Sk 0k 3 40 A 9A T, DA T 4
SR P A A7 B D A 2450 . PR, RDHS AT BE A2 il it
P BB B TR BOBIR T R AL

[1] SUNG H,FERLAY J,SIEGEL R L,et al. Global
cancer statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in
185 countries[ J]. CA Cancer J Clin, 2021,71(3):
209-249.

RELLI V, TREROTOLA M.,GUERRA E,et al.
Abandoning the notion of non-small cell lung canc-

er[J]. Trends Mol Med,2019,25(7) :585-594.

[2]

[3]

[4]

[5]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

2739

ETTINGER D S,WOOD D E,AISNER D L,et
al. Non-small cell lung cancer, version 5. 2017,
NCCN clinical practice guidelines in oncology
[J1.J Natl Compr Canc Netw,2017,15(4) ;504-
535.

OSMANI L, ASKIN F, GABRIELSON E, et al.
Current WHO guidelines and the critical role of
immunohistochemical markers in the subclassifica-
tion of non-small cell lung carcinoma (NSCLC)
moving from targeted therapy to immunotherapy
[J]. Semin Cancer Biol,2018,52(1):103-109.
XING P,WANG S,WANG Q.,et al. Efficacy of
crizotinib for advanced ALK-rearranged non-
small-cell lung cancer patients with brain me-
tastasis: a multicenter, retrospective study in
China[J]. Target Oncol,2019,14(3):325-333.
TESTA U,CASTELLI G,PELOSI E. Lung canc-
ers: molecular characterization, clonal heterogeneity
and evolution, and cancer stem cells[ ] ]. Cancers
(Basel) ,2018,10(8) :248.

LIU X,LIU L, LI H,et al. RDH5 retinopathy
(fundus albipunctatus) with preserved rod
function[ J]. Retina,2015,35(3) :582-589.
SKORCZYK-WERNER A, PAWLOWSKI P,
MICHALCZUK M, et al. Fundus albipuncta-
tus:review of the literature and report of a no-
vel RDH5 gene mutation affecting the invari-
ant tyrosine (p. Tyr175Phe)[]]. ] Appl Genet,
2015,56(3):317-327.

KROPOTOVA E S, ZINOVIEVA O L, ZYRY-
ANOVA A F,et al. Altered expression of multiple
genes involved in retinoic acid biosynthesis in hu-
man colorectal cancer[ ] ]. Pathol Oncol Res, 2014,
20(3) :707-717.

FERRER-TORRES D, NANCARROW D J,KUI-
CK R, et al. Genomic similarity between gastroe-
sophageal junction and esophageal Barrett’s adeno-
carcinomas[ J ]. Oncotarget, 2016, 7 (34); 54867-
54882.

KANG G, HWANG W C,DO I G,et al. Exome
sequencing identifies early gastric carcinoma as
an early stage of advanced gastric cancer[] ].
PLoS One,2013,8(12) :e82770.

HU H,XU L,LUO S J,et al. Retinal dehydro-

genase 5 (RHDS5) attenuates metastasis via



2740

[13]

[14]

[15]

[16]

[17]

regulating HIPPO/YAP signaling pathway in
hepatocellular carcinoma[J]. Int J Med Sci,
2020,17(13):1897-1908.

LIPSEY C C,HARBUZARIU A,ROBEY R W,et
al. Leptin signaling affects survival and chemoresis-
tance of estrogen receptor negative breast cancer
[J]. Int ] Mol Sci,»2020,21(11) :3794.

DUMA N,SANTANA-DAVILA R, MOLINA
J R. Non-small cell lung cancer: epidemiology,
screening, diagnosis, and treatment [ J ]. Mayo
Clin Proc,2019,94(8) :1623-1640.

KLECZKO E K, KWAK J W,SCHENK E L,et
al. Targeting the complement pathway as a
therapeutic strategy in lung cancer[]J]. Front
Immunol,2019,10:954.

KATAGIRI S,HAYASHI T,.NAKAMURA M, et
al. RDH5-related fundus albipunctatus in a large
Japanese cohort[ ] ]. Invest Ophthalmol Vis Sci,
2020,61(3) :53.

SAULER M,BAZAN 1 S,LEE P J. Cell death
in the lung: the apoptosis-necroptosis axis[ ] ].

Annu Rev Physiol,2019,81:375-402.

[18]

[19]

[20]

[21]

[22]

¢ AE % 202359 A% 524% 18

GREEN D R, LLAMBI F. Cell death signaling
[J]. Cold Spring Harb Perspect Biol, 2015, 7
(12) :a006080.

WANG Y,GAO W,SHI X,et al. Chemothera-
py drugs induce pyroptosis through caspase3
cleavage of a gasdermin[]]. Nature, 2017, 547
(7661):99-103.

KE H,WANG X,ZHOU Z,et al. Effect of wei-
maining on apoptosis and caspase3 expression
in a breast cancer mouse model[J]. ] Ethno-
pharmacol,2021,264:113363.

IKEDA S,SADOSHIMA J. Regulation of myo-
cardial cell growth and death by the hippo
pathway[ ] ]. Circ J,2016,80(7):1511-1519.
ROGERS C, FERNANDES-ALNEMRI T, MAY-
ES L,et al. Cleavage of DFNA5 by caspase3 during
apoptosis mediates progression to secondary nec-
rotic/ pyroptotic cell death[J]. Nat Commun, 2017,
8:14128.

Qe H . 2022-12-29 18] H . 2023-05-12)

(% . i)

(35 2725 B

[31]

[32]

[33]

[34]

[35]

UCHIDA J,KUWABARA N,MACHIDA Y,et
al. Excellent outcomes of ABO-incompatible
kidney transplantation: a single-center experi-
ence[ J ]. Transplant Proc, 2012, 44 (1) 204-
2009.

ZHAO D,ZHU L,ZHANG S, et al. Case re-
port: successful ABO-incompatible deceased
donor kidney transplantation in an infant with-
pre-transplant immunological treatment
[J]. Front Med (Lausanne),2022,9:838738.
LANGHORST C, GANNER A, SCHNEIDER

J, et al. Long-term follow-up of ABO-incom-

out

patible kidney transplantation in freiburg, ger-
many: a single—center outcome report [J ]
Transplant Proc,2021,53(3) :848-855.
PORRETT P M,ORANDI B J,KUMAR V,et
al. First clinical-grade porcine kidney xeno-
transplant using a human decedent model[ ] ].
Am J Transplant,2022,22(4):1037-1053.
MONTGOMERY R A,STERN J] M,LONZE B

[36]

[37]

[38]

E.et al. Results of two cases of pig-to-human
kidney xenotransplantation[J]. N Engl ] Med,
2022,386(20) :1889-1898.

HIRZEL C,PROJER L, ATKINSON A,et al.
Infection risk in the first year after ABO-in-
compatible kidney transplantation:a nationwide
prospective cohort study[]J]. Transplantation,
2022,106(9) :1875-1883.

HAMANO I,HATAKEYAMA S,FUJITA T,
et al. Outcome of ABO blood type-incompatible
living-related donor kidney transplantation un-
der a contemporary immunosuppression strate-
gy in Japan[]J]. Transplant Proc,2020,52(6) :
1700-1704.

BEGUM N A S,KASHEM T S,NOBI F,et al.
Experiences of performing ABO-incompatible kid-
ney transplantation in Bangladesh [ ] ]. Korean J
Transplant ,2022,36(2) :111-118.

Wi fs B #1.2023-03-15 &[] H #1:2023-04-15)

(€. FEC I ip)



