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Abstract

Objective: To investigate the expression of 3P_tRNA-Arg-TCT-4-1 in lung adenocarcinoma (LUAC)
and its clinical significance, and to explore the effect of 3P_tRNA-Arg-TCT-4-1 on the growth, sur-
vival and prognosis of LUAC cells. Methods: The clinical features and specimens of 71 pairs of LUAC
were collected. The expression level of 3P_tRNA-Arg-TCT-4-1 in LUAC tissues was detected by
qRT-PCR, and the correlation between the expression of 3P_tRNA-Arg-TCT-4-1 and the pathologi-
cal characteristics of LUAC was statistically analyzed. The effect of 3P_tRNA-Arg-TCT-4-1 expres-
sion on survival and prognosis of lung adenocarcinoma patients was analyzed by the Kaplan-Meier
statistical method. The effect of 3P_tRNA-Arg-TCT-4-1 on the proliferation of LUAC cells was de-
tected by the CCK-8 proliferation assay. Results: The results of qRT-PCR showed that the relative
expression of 3P_tRNA-Arg-TCT-4-1 in 71 pairs of LUAC tissues was 3.491 * 0.222, which was sig-
nificantly higher than that in adjacent normal tissues (t = 10.064, P = 0.000 < 0.05). Statistical
analysis showed that the expression of 3P_tRNA-Arg-TCT-4-1 was closely correlated with the dif-
ferentiation degree of LUAC (x2 = 11.112, P = 0.001) and tumor size (x? = 4.616, P = 0.032) (both P
< 0.05). There was no correlation with age, sex, lymph node metastasis, and TNM stage (all P >
0.05). With survival and prognosis, the total survival time of the 3P_tRNA-Arg-TCT-4-1 expression
group was significantly longer than that of the high expression group (x% = 5.885, P = 0.002 < 0.05).
The proliferation experiment of CCK-8 suggested that overexpression of 3P_tRNA-Arg-TCT-4-1 en-
hanced the proliferation activity of LUCA cells while silencing expression of 3P_tRNA-Arg-TCT-4-1
decreased the proliferation activity of LUCA cells (P < 0.05). Conclusion: 3P_tRNA-Arg-TCT-4-1 ex-
pression level is increased in LUCA, which is a new oncogene promoting proliferation. 3P_tRNA-
Arg-TCT-4-1 may be a LUCA molecular marker for the treatment of vigorous growth.

Keywords

Lung Adenocarcinoma, 3P_tRNA-Arg-TCT-4-1, Proliferative Activity, Clinical Features

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

(GROLR ore e

DOI: 10.12677/acm.2024.1472055 589 I PR = 2 3t


https://doi.org/10.12677/acm.2024.1472055
http://creativecommons.org/licenses/by/4.0/

i EES, F R

1. 5|15

it fi9e (lung adenocarcinoma, LUAC) & A IS & 12 W (P AE , 78 AR A0 R Hh HE4 55 —[1] [2]
1% LUAC (¥ PRI ELFE RO | 7 07 e AR P A DR SR8 A R R R AR 4 [3] 0 VA it e e 08 57 R IR
RS, (HFR A R (0 AR BN ANTEAE A b S st — 20 el B

#31Z RNA (Transfer RNA, tRNA)EN—FAE4is RNA, 1548 gl A= & A S FE b i —Fhod
Be oy [4]o AR, TERMUBEE P i R I T — 28 RS/ RNA, ST RIE T tRNA BT R B
51, 4 tRNA fiT4: A BE(tRNA-derived fragments, TRDF) [5] [6]. 55 tRNA [BEHLFEMEAR], x4 F B
[ AE RAERT E tRNA BIRBGE T AT RS A s D) 8=, KN 14~50 nt [7]. HETCAH
ALK SCHERE WA TRDF 25 7 — S gl (35 A T2 AR B AN R S5 AR W 2 1 R [7]-[11], B0, TRF-3027
(tRNAGly-GCC)n[ 5 rna ifs FUTERE A ¥(RISCs) M E E 4 7 AGO 454, BHBT & & 1 AL (RPAL) I
YHIEAE, T DNA #5345 S Bi[8]. 3’-tsSRNA-LeUCAG FE/RAMILIE 7 Z4m A, 8 /1N B A7 AT 2 o g A 75
FEES SARMT.. ‘5 mRNA (RPS28 fll RPS15)45 & LA s HLfi e, FHINT 1 18s ATiZFE(A RNA 1T,
S 40S AZHEAR T FE B R IR, T S TI[9]. 7E 45 E e b 5 tiRNA-Val-CAC itk 1 41 4k
KANIEFE[10]. tRF/MIR-1280 i ]S HE CSC R AL Notch 155 18 % 4 1) 45 BV 4 i i) A= KR i 7%
[11]. AszE6imit s34 NCBI 7E £k ¥¥5 45 GSE83527. GSE62182 il GSE110907 755 LUAC % R IA
tRNA 742 7 B, Hert 3P_tRNA-Arg-TCT-4-1 &k /K-F L, JFAE 71 #il LUAC HLAT1GRIIIE. A S
B EIR TS 3P_tRNA-Arg-TCT-4-1 FIA L I A9 33 S DA K0T 19 B 1) M)«

2. B 55%
2.1. IGFRFRAE
71 BT LR LUCA 12k 5 BN B AR VIR 83, Bah 2021 45 8 A~2023 4= 12 A, HFFE

WV 43~68 ¥, TPALEERSN 56 %o BE TARRTLIRATS T BURT AL . INARIE: 1) QB A
29 LUCA; 2) NAHETARBEAT FARALBOT EHUEGTT; 3) BH IR BRIARE U R 52 3 HERRbRE:

1) B HAFURMBERENEIRE ; 2) & IFA TR EL B 45 Dh REFRAS A MR R G0N - e TN RERRRS -
iR 73 W2 TR SR 8 J S [ R Bk & = B 0 BT 2R 4, 20 o 1301 18 45l 393 22 41l 11 381 31 451l ARHT AT
LM KEM R R B R iy ibifE, JF 5 BE B A F 1.

2.2. PHRIFNZHRE

3P_tRNA-Arg-TCT-4-1 i 15 Fl PR T IE B TR FH 2= FHAE DR (7 M) B A TR A 7 A Bl o TR S e
I FE4% Lipofectamine 2000 {7 & (Invitrogen 23 7)) Ui W] 50 R idk4T . it s 40 M & NCI-H1975 iy ST
[ o2 e b A A
2.3. HpaLEST

NCI-H1975 F55 375 N 10%5 4 L% + 90% DMEM 1577 % (Invitrogen /A &), H A& 55 100 U/m
A2 A1 100 pg/ml 4% 2 (Invitrogen A F)HIAER . E T 37°C H & 5% CO, AU s 7M1 .

2.4. QRT-PCR 214

A RNA HEGRF &0 B LUCA H45, F Prime-Script RT Reagent (TAKARA)R 7 & itk 171 4%
3%, i Quanta bio PerfeCta SYBR Green FastMix (335 FEEW) 31T qRT-PCR, 443855 15 B A5 3k 47 512
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2.5. ZHpRHATE TR SCIS

FEFRE I (12. 24, 48 F172 h), FH 10 uL CCK-8 ¥R AE 96 FLA H AL FE NCI-H1975 40 &, I
FEALP S 1. fRJE, 8 HBEFRICTAY 450 nm ARG . ST B = (KKK
i1k 3P_tRNA-Arg-TCT-4-1 4S04 — Jodi f s )/ (Comfik#ik id ik 3P_tRNA-Arg-TCT-4-1 4
HBAPEXT IR — TC4 Xt iE) x 100%.

2.6. GiHESW

Fi A %4 ¥k H GraphPad Prism 8.0 i1 SPSS 16.0 #4740 4, tHE 8 HS% + ArifEZE (mean +
SD)FE R, MIABEALE R t 8%, HHERRA K. Wil Kaplan-Meier it 7k
3P_tRNA-Arg-TCT-4-1 ik} fiti i F 5 A A7 HliE 152 . P < 0.05 NZERAGITFE Lo
3. %R
3.1. LUCA {A#R e 3P_tRNA-Arg-TCT-4-1 BZRIEIKF

W 1 878, QRT-PCR 25645 B R7E 71 XF LUCA 4H4Hh 3P_tRNA-Arg-TCT-4-1 ik /K7~ A 3.400
+ 0.238, B & THFIEFHHAL NC HLE®EN 1) (t = 10.064, P = 0.000 < 0.05). Z%SLHHEN
3P_tRNA-Arg-TCT-4-1 7£ LUCA w1 ] G & 4L J JE IR A A o
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Figure 1. Results of qRT-PCR experiment. The expression level of 3P_TRnA-
ARG-CTT-4-1 was up-regulated in LUCA

[E] 1. qRT-PCR L4 R . 3P_tRNA-Arg-TCT-4-1 £ LUCA Hh5RiAKE Hiff

3.2. 3P_tRNA-Arg-TCT-4-1 ik 5 LUCA IGFR$FERY =Bk 14

% 3P_tRNA-Arg-TCT-4-1 FKik /Ko AW : mRik 4 (54 1, 3P_tRNA-Arg-TCT-4-1 Fik/KF s
T FEZH) A IE MR 4. (17 #1, 3P_tRNA-Arg-TCT-4-1 Fik /K P25 F oK T X a4 . B St s
i 3P_tRNA-Arg-TCT-4-1 [{13ik 5 LUCA b FEEE(? = 11.112, P = 0.001). R K/Ny = 4.616, P =
0.032) % VIFHFE(P 15 < 0.05), M5 HFFER . A IR E LR TNM 212 [ M EP ¥ >
0.05), W% 1. X —45RILREmFIAN 3P_tRNA-Arg-TCT-4-1 2 5 7 i 4H M () 70 10 A 16 5 i 7
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Table 1. Relationship between expression of 3P_tRNA-Arg-TCT-4-1 in LUCA and clinical features
5= 1. FHARFELALA 3P_tRNA-Arg-TCT-4-1 ik SIGREHER X &

fabr mREM(N=54) IEWMRFIEHAN=17) P P

5 44 10

5] 3.645 0.056
gy 10 7
<55 % 18 6

RS 0.022 0.882
>55 % 36 11
<5cm 22 12

Jitig KN (EAR) 4,616 0.032
>5cm 32 5
AR 40 5

IHRERE N 11.112 0.001
ok 14 12
H 26 5

NSRS A 1.845 0.174
o 28 12
I~11 #5 30 10

TNM 4334 0.056 0.813
1 3 24 7

3.3. 3P_tRNA-Arg-TCT-4-1 % i 40 B 158 75 14 A9 &2 M

U 2.2 s2IR 4 R 3P_tRNA-Arg-TCT-4-1 5 HAK/NER)ZE VI, Ritdt—aEd
CCK-8 SZIGHFFT 3P_tRNA-Arg-TCT-4-1 X [ifi fides 40 P 3 BEvE PE s mm . SREG &b Ranfd 2 Box: £ 72 h

i, 3Rk 3P_tRNA-Arg-TCT-4-1 J5 NCI-H1975 Zfi ffa [y 34 5 75 14> 0.89 + 0.03, HH Wi T-Xf fE2H 0.69 +
0.02 (P < 0.05); fiF#{ 3P_tRNA-Arg-TCT-4-1 ik J5 NCI-H1975 41 ¥ 4 i ¥4 v 0.56 + 0.02, B BAK
TRIE4 0.70 £ 0.02 (P < 0.05). % 5:5045 K W] 3P_tRNA-Arg-TCT-4-1 RE e ik fitifes 40 ML (R 34 FE VT 1,
BT g A .
-~ 1K IA3P tRNA-Arg-TCT-4-1 —4— 3P_tRNA-Arg-TCT-4-1F& kR IE
1.0q4 -= NC 081 « NC
. 0.8- g 0.64
g 0.6" %
@ ¢ 0.4
) 0.4- a
= < 0.2
0.2-
OG T T T o-c T T T
0 24 48 72 0 24 48 72

) 18 Ch)

5 1) Ch)

Figure 2. Proliferative activity of CCK-8. (A) After overexpression of 3P_tRNA-Arg-TCT-4-1, proliferation activity of NCI-H1975
cells was increased (P< 0.05); (B) The proliferation activity of NCI-H19751 cells was decreased by decreasing the expression of

3P_tRNA-Arg-TCT-4-1 (P< 0.05)

[ 2. CCK-8 FEFEM SIS . (A) TFik 3P_tRNA-Arg-TCT-4-1 f§, NCI-H1975 ZRBIETEEMAS(P < 0.05); (B) F&I%
3P_tRNA-Arg-TCT-4-1 ZiA N NCI-H19751 #5855 14 T FE(P < 0.05)
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3.4. 3P_tRNA-Arg-TCT-4-1 Fik X} fb B B & 4 F G

3P_tRNA-Arg-TCT-4-1 @i is 4 d A7 Overall survival 477} ]y 22 AN H (VU7 X 8] 4~44 4 F),
3P_tRNA-Arg-TCT-4-1 1E % 8l BH #3540 s 7 Overall survival Jy 31 4~ A (U4 A2 X 18] 9~50 4~ A ). 1EH 8L
BF 11 2 75 41 Overall survival B 5K T ik 41 (% = 5.885, P = 0.002 < 0.05), L% 3.

1530 —— 3P {RNA-Arg-TCT-4-1 58Ik
—— 3P tRNA-Arg-TCT-4-1 IEHEKFIE

& 1001
¥
&
H g

0 . . .

0 20 40 60

I e/ H

Figure 3. Survival curve of 3P_tRNA-Arg-TCT-4-1 expression and prognosis in patients with LUCA
[# 3. 3P_tRNA-Arg-TCT-4-1 RiX SHi R B E TSR 4 FrhE E

4. 7ig

it e 4 B Ay T S S TR PR P S50 S R, 3 B 5 B S R A /N At e R/ N4 B e, T
/NR R ) 80% LA F[1] [2]. Fififis (LUAD) & s W/ N A i it AL, 5 AR A7 22008 15% [1].
H AT BARIE VAT il L BUS TR Kt R, R RN 258k A 19 208 s, IRk, HEF2 kT
ANEIT ik E R E T,

BRI 2 IEHE R B, TRDFs 540 HE N 2 R 5% . B A TR IR AR B4R [7]-[11] . tRFs 25 ZFf
S UREENLE], AR miRNA FEUTER. RNA I AR 8 B AN AR L 2 R0 1 DL SR
&R ARMN[12] [13]. BLAL, TRDF 7EALSREE S VF 2 o R #E G F [8]-[11] #1tn, Ma %5 A[14]
R tRF-20-S998LO9D 7EFL MR iE s« SRENES BRRAE Mg . & I . SRR gE e . A E A
it o 4 2 i Th A i ik . 40 tRF-20-S998LO9D 5 UL i (MCF-7) A1 il T (sk-mes L) 2 At A 4
MO s gD o fE 2 FRERE R, tRF-20-S998LO9D Ft i Fis Filj5 AN K

FEAS [F R ) it Hh 0 TRDFs RE %, B, SERMAMEEL, dE/NgH iz (NSCLC) &3
FIHLH NSCLC 3% #h b A 7 tRF-Leu-TAA-005. tRF-Asn-GTT-010. tRF-Ala-AGC-036. tRF-Lys-CTT-049
A tRF-Trp-CCA-057 [3RIA/K T B35 FRAR; 1445 FIX R X AL A /M4 TRDFs 1] G2 NSCLC 1A &
(K32 W7 A= Wk B[ 15] - Shi [16]45 AL 20 #r =% LUAD £HZ3 1) TRDFs ik, & tRF-29-79 #£ LUAD
HR A, T tRF-29-79 1 R SR ZE TS A DG . ThEg I tRF-29-79 T LUAD 438 5E . iR AR
2%, MU E tRF-29-79 5 RNA 2558 H PTBPL AHEAEA, {23t PTBPL MAH A% B4 Mot (132 %, M
Y75 SLC1AS pre-mRNA ] 39ERHEIX (UTR) Ik £ 842, i &K 45 Pt Dhfe . Magesh [17]55 A7
R IAE R 5 ) i e bR 44t e e (LUS C) R AR 5 51 LUSC U R B FE A 1, TRDFs Rix 2 RIR K,
FUMHENA 2 7T R 15 TRDFs Rk, (RBERAE M R AR . A SEieilid 43t NCBI 7 2k $ i 52
GSEB3527.GSE62182 Il GSE110907 43 %] LUAC H 22 5 ik 1) tRNA A74E Jv By, Hrb 3P_tRNA-Arg-TCT-
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4-1 £iETFw, SRIEXT 3P_tRNA-Arg-TCT-4-1 7E LUCA [ BARME IR MR BT T, IR s A SCHIwT 72 il
£,

AWEFE qRT-PCR 256 R 7E i iR 412 b 3P_tRNA-Arg-TCT-4-1 i /K i T8 55 15 i 21 2R,
P27~ 3P_tRNA-Arg-TCT-4-1 7 fii i i & AR R e i AR vt B (R S R AR A . B T 3P_tRNA-Arg-
TCT-4-1 /E4 TRDFs f)— 03, 72 i e i) & AR R b R 5 1 B R AT DR - 73 #T 3P_tRNA-Arg-TCT-4-1
HigRSH % E L, Gt K E R IAH 3P_tRNA-Arg-TCT-4-1 5l i 8 BLAR KN s
FEREAA UG OIS, 15 B EHER . WA REEHERA TNM 92 [BITCAH . X —45 R0,
3P_tRNA-Arg-TCT-4-1 5 1 [ifi i 40 B i 3 56 A1 404k, B 3P_tRNA-Arg-TCT-4-1 7E i fied Hh R 1A K F
i, MR AGERIG, R KIEEE, HERE TS AE, 3P U8 3P_tRNA-Arg-TCT-4-1 £2—4
(i S IR, R s M R e 28 R 005 0T P A= b 50 . TNIML 2 B e ) T AR i R P g 1 R /N R R
%, fHAR TS R TR 3P_tRNA-Arg-TCT-4-1 Fik 5l i 1) TNM 716 5¢, {H P =0.056, LA
GuitFE S, XARERAT TR AR E R G R, el —PIRFEABEHM . 5ot CCK-8 sk
50K I R IE 3P_tRNA-Arg-TCT-4-1 /5, 4IRS TR FEAK 3P_tRNA-Arg-TCT-4-1 £ik )5, 4
W B T R R, TSRS 3P_tRNA-Arg-TCT-4-1 2 HE i [l 40 M O I e, 25 7 Il i AR K

5. &hig

ZE EFTIR, 3P_tRNA-Arg-TCT-4-1 7Efifi i H 2 Rk /KF L, 5 LUCA IR K/ANFI A A7 Bl s
YR ATLME LUCA A KPR S FIFUS FIW R FE bR . AHE TR DT T 3P_tRNA-Arg-TCT-4-1 fEfifi
Jides G S AR AN TS AW VR, A4 S5 12 6 A K B 14 i s i (R SR S

SE K
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