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(HE] =258/ =MFLIRE (triple-negative breast cancer, TNBC) J&
FLBIEIRIT OB F 1 — P Rak R, SR, BETRZE. (RNARTAE R B
(tRNA-derived fragment, (RF) fEN—2Hi 8440/ NRNA 73 F, S 520K
PRAFRA A AR . RIS (RF &2 RNA 72558 f I 54 AR N TNBC 44 i v 1y
M98 tiRNA-Met, AHF5E B 7EIR AT iRNA-Met £ TNBC A K AR 7R
R HHLH . F3E: FFH RNA Pull-Down., W AH €033 - B 5 156 I 4% A (liquid
chromatography-mass spectrometry, LC-MS) Ml RNA % ¥ Ul & (RNA
immunoprecipitation, RIP) FiiiE% s iRNA-MetFr P45 A8 A A4 Gk
G HAG I iIRNA-Met 557 7 PE 45 4 4 1) HNRNPF 193 g ad , Jfim 52
B RE i 3 % S B A W 4% L N (real-time quantitative reverse transcription
polymerase chain reaction, qRT-PCR) Hl % [ it El 3 3 (Western blot) A il
tiRNA-Met %} HNRNPF mRNA 3 ik 2 H 8 H /K OF (0 52 o ) 5% 5 200 )y
(RNA sequencing, RNA-seq) Fiillid #ik iRNA-Met X MDA-MB-231 41 if (1) 5%
SEIE MR, PRIT tiIRNA-Met W42 (1915 5-5% Sl # AL AL N R T qRT-PCR 5
RS K] NECABI (%% 557K F-; @Ik HNRNPF R A K X NECABI ik (5%
W, ARSI 4LE3%  (The Cancer Genome Atlas, TCGA) F1 GEPIA $¢¥% )%
43HF TNBC 4141 7 HNRNPF FIl NECABI ) mRNA k7K, I H UALCAN Hdi
43 HNRNPF 25 17K F-; 25T Kaplan-Meier Plotter $T3 J5 %F NECAB1 J: P4 Al
HNRNPF #4174 A4750 8T o 3853 R4 G4k /F MDA-MB-231 Fl BT-549 4fiffd i3 3%
K NECABI, 4r%1R AN #0751 & -8 (cell counting kit-8, CCK-8) SLGHI
Transwell S2 5 P-4k A (9 15 78 AR Z2RE J) o 43 i A5G G iRNA-Met 717 il 771 # 1%
tiIRNA-Met 335 3500 F i 3635 NECAB1 83 #] HNRNPF, it CCK-8 5246l
Transwell S5 56 K6 21 B 1Y) 389 58 AR Z2RE 11 . 85 R . tiRNA-Met 5 HNRNPF 45+
PEES G, I REBEN THMEETT ;o A sk tRNA-Met A8 17 HNRNPF
mRN %5 K HE 7K, tiIRNA-Met A3 2 35 Il HNRNPF # {5 34 5 3% e if
NECABI {13535, TCGA. GEPIA Fll UALCAN %04 /Al B R, Simssd]
AU, TNBC 2140 HNRNPF mRNA f H A6 (i 655 & 715, T NECABI
0y 3k W 3 B IK (P<0.05) . Kaplan-Meier Plotter % 35 J& /3 1 45 3 & /K,
NECAB1 mRNA ik /K5 BE W AAAHH R IEASE (P<0.05), 1 HNRNPF 4 14
KR FEHBRENAEGFYEAME (P<0.05) . SXFRAMMA L, TRk
NECABI () MDA-MB-231 Fl BT-549 4fi i {34 58 & 77 i EREAL (P<0.05), #iifd
1RZEHE 1 B E ML (P<0.05); YERK tiIRNA-Met AYJERH_[ it 25 NECAB1 1§
I HNRNPF, A 3007 R SR tiRNA-Met 177 5 |6 14 4 O B4 58 AR 280800 . 4548 .
tiRNA-Met il 11 #1 [7] 2% & HNRNPF #45i NECABI 3k, M il TNBC % 14
i
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[ Abstract ] Background and purpose: Triple-negative breast cancer (TNBC) is a particularly challenging subtype of breast cancer
with a high propensity for metastasis and poor prognosis. tRNA-derived fragments (tRFs), as a new class of non-coding small RNA
molecules, are involved in various physiological and pathological processes. In previous research, tiRNA-Met was identified through
high-throughput sequencing of tRFs and tiRNAs from TNBC tissues. This study aimed to explore the mechanism of tiRNA-Met in
the growth and metastasis of TNBC in depth. Methods: RNA Pull-Down Kit, liquid chromatography-mass spectrometry (LC-MS),
and RNA immunoprecipitation (RIP) were utilized to screen and identify specific binding proteins of tiRNA-Met. The co-
localization of tiRNA-Met and the specific binding protein HNRNPF was detected using cell immunofluorescence experiments. The
effects of tiRNA-Met on HNRNPF mRNA and HNRNPF protein levels were assessed through real-time quantitative reverse
transcription polymerase chain reaction (QRT-PCR) and Western blot. RNA sequencing (RNA-seq) was performed to investigate the
transcriptional profile influenced by the overexpression of tiRNA-Met in MDA-MB-231 cells, as well as the signaling pathways and
target genes regulated by tiRNA-Met. The transcriptional level of the target gene NECABI was verified by qRT-PCR; the effect of
HNRNPF knockdown on NECABI expression was also evaluated. The mRNA expression levels of HNRNPF and NECABI in
TNBC tissues were analyzed using The Cancer Genome Atlas (TCGA) and GEPIA databases, while the protein expression level of
HNRNPF was analyzed with the UALCAN database. Survival analysis of NECAB1 and HNRNPF was conducted using the Kaplan-
Meier Plotter database. Overexpression of NECAB1 was performed in MDA-MB-231 and BT-549 cells using plasmid transfection,
and the proliferation and invasion capabilities of the cells were assessed using cell counting kit-8 (CCK-8) and Transwell assays,
respectively. Following the knockdown of tiRNA-Met expression using a tiRNA-Met inhibitor, NECAB1 was overexpressed or
HNRNPF was inhibited, and the cell proliferation and invasion capabilities were assessed using the CCK-8 assay and Transwell
assay. Results: tiRNA-Met specifically binds with HNRNPF and is mainly located in the cytoplasm; neither overexpression nor
knockdown of tiRNA-Met affects the levels of HNRNPF mRNA or HNRNPF protein. Both overexpression of tiRNA-Met and
knockdown of HNRNPF significantly promoted the expression of NECABI. Analysis of TCGA, GEPIA and UALCAN databases
revealed that both HNRNPF mRNA and protein levels were significantly elevated, whereas NECAB1 expression was reduced in
TNBC compared to adjacent normal tissues (P<0.05). Kaplan-Meier Plotter database analysis indicated a positive correlation
between NECABI1 expression levels and patient survival (P<0.05), while HNRNPF protein expression level was negatively
correlated with patient survival duration (P<0.05). Compared to control cells, MDA-MB-231 and BT-549 cells with NECABI1
overexpression exhibited significantly decreased proliferation (P<0.05) and invasion capabilities (P<0.05); overexpressing NECAB1
or knocking down HNRNPF on the basis of tiRNA-Met knockdown reversed the increased proliferation and invasion induced by
tiRNA-Met knockdown. Conclusion: tiRNA-Met enhances NECABI1 expression by targeting HNRNPF, thereby inhibiting the
malignant progression of TNBC.

[ Key words ] Triple-negative breast cancer; tRNA-derived fragment; tiRNA-Met; HNRNPF; NECABI

= FAEFLIRE (triple-negative breast cancer,
TNBC) 5 FLIREE ALY 15%~20% . 3 B fi
W FE Z K (estrogen receptor, ER). ZE#ZE Z 1K
(progesterone receptor, PR) FIAFE A KK T2
(human epidermal growth factor receptor 2,
HER2) MyEIRGRE, HARERR®E. B& L
A, ERBE MG 2ZERS, BT
TNBC [_EiRFEF PR iA R, BE TN
N MRS B R IR Th Ak A, YTk T AT
Je EEAAT T-B. B X TNBC 2» 170 LAY A
W%, FLAREF A BA YT © Bk TNBC By H2

RITHRES, EEARRIEAY) . REEIRIT Y
Z AT R BE R A [poly (adenosine
diphosphate-ribose) polymerase, PARP| i 5
S5, 0 H A 2 FOH 1) 25 ) 0 97 80 R Gk B i
WU R, TR TNBC A R Y AR
S FERARGITHE A AR L
AR Z WS 0 %W, R4S RNA 78
Z OB M th 22 SRR A, R L K
oo SRR LA R B S S 7K S i Jiefeg 1) A e i
b, BA BB iR TR T . (RNARTAE
JrBt (tRNA-derived fragment, tRF) J&—ZSHi Al
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FFESIS/INRNA 23T, FH AR SR tRNA 2845
ERRE BT =4, K 14~50 nt, tRF A F 5
I RNA MG, |22 5500 . R EY
BB B T B R RN AR e A A 2 Rl B
g RE, JUHAE R & A R R R rp R R N
FEEMIEEIER .

5T ' KB, KT (RNA-Ser-AGA [RiLE
F B RF-19-W4PU732S 7EFL AR 21 2L Fn 4 i v 2
2 m ARk, HGE I 0 A% (R T RPL27A {12
PR A VERE . tRF-Gly-CCC-046, tRF-Tyr-
GTA-010 F1 tRF-Pro-TGG-001 75 LIk i 58 34 1Y 26
SURNIMTE W ek ¥ B N, Ve 2L R
ZWIIEA YR EY . ok A REE (RNA JE K 3
( ¥ tRNAGly. tRNALeu; £k i {& tRNAVal Fil
tRNAPro) [ tRF 5 TNBC Fj% 2% S8 41 ¢ B,
tRF A 2B FLR B2 W FNA T 19 5 F AR
BT AT

TERTIRTTE 7, FRATHIFH (RE B tiRNA 5
3 B I P B AR AT S 1) 3 % TNBC & 41408
AR XS (RS HAUEA . G55 R, 7E306
ASRF HY, 216 /TR 55 41 2UR i 20 40 h e fm) 3%
ik, S6 MR TIHAL, 34 MR RET
T2, HTIRF 22 7 3RA0 e, RIMe1 25
FIAMRFE, Hi 424 BiE, 190 T, g2
PR IR A5 A 2 56 4IE 0 BE 11 A B 7 A (RF
(tiRNA-Met) , tiRNA-Met J& T tiRNA-5, K Jif
29 nt, £ JF T £k K& tRNA-Met-CAT., tiRNA-
Met 7£ TNBC g2l 2 () 31k B L Fgss 414,
1 3k tiRNA-Met A] i 1)1 il TNBC 19 4= K %%
. AEERAGETtiIRNA-Met 7£ TNBC 4 K
FiE R VR F S AL

1 ORI %

1.1 HpE5iRF

TNBC 41l i % MDA-MB-231 Fl BT-549 Ii§ H
oh [ B A B gl R G 57 ) O 2 D1 23 A0 MR
DMEM f& 0 % 35 2L F1 RPMI-1640 55 33 5L [ 7T
TR E M E AR A PR A F . M40 (fetal
bovine serum, FBS) FlJEHEIA [ 3% E Gibeo 2>
H), T /AR 2 MR VORI 2 ML R AR VW A O
I PEEEYBHEA R A Al . Pierce™ 4P RNA
Pull-Down i | & (Pierce ™ Magnatic RNA-
Protein Pull-Down Kit) W) H 3& [E Thermo 2\ &) .
TRIzol 4 H 2€[# Invitrogen 23 7, jetPRIME®#% 4%
WA | L T AR R A RA L 5
34K cDNA —#E A Wi 5fl & (HiScript® I

Ist Strand cDNA synthesis kit) . microRNA ZEIf ik
WA 5% ik ) & [miRNA 1st Strand ¢cDNA
Synthesis Kit (by stem-loop) | 1 7 = & 4
FE Gy kb ¥ & PCR Ky 3K 71 & (ChamQ
Universal SYBR qPCR Master Mix) Il H g 50
WU A IR e A BR AR . A AR &
-8 (cell counting kit-8, CCK-8) I [ % 4= Yy}
o (big) A FRAF . Transwell /NE I H 3
E BD v ). RNA FISH A &M A k5 5624
AR RRAF] Pt e e 500 £ A e s b g
&I A B A RAEYEARARAF,
1.2 SKEAHE
12.1 Zmpish

A\ TNBC 4l ffi Z MDA-MB-231 Fl BT-549 4
SH FH % 10%FBS Fl 1% 75 55 % - 56 55 2 58 4
DMEM = 4 1% 9% 55 F1 RPMI-1640 58 45 1% 97 55
BT 37°C, COMBAEH 5% MG F46
Bige, 2~3 dJaH 0.25% AL AR
1.2.2 X RNAFE

Tor 4 M 5 % 25520 B 1 i 8 M 35 4
h, WFEREFREL, BALIMA | mLBERR 5% v R
7 (phosphate-buffered saline, PBS) k2K,
JA T mL TRIzol. FlJEIMA =5 H % (TRIzol 5
SET RS - 1), FRARGIRS), HE
5min, 12 000xg, 4 °CE.L>15 min, WHL LI
H: % 2 3 ) RNase-free 1.5 mL Eppendorf i H,
INASERRR SR, T el i s,
#HE 10~30 min, 12 000xg, 4 °CES.L>15 min, #
EWEWG AL mL 75% CEEETEDIE, 7 500xg,
4 °CEL> 5 min, HEFER2K, 57 EEWR; FiR
THEULVE, N AE & i) RNase free ddH,O % fi#
RNA, f{#i /i NanoDrop 2000 ! 43 5 ) B 11 I 22
RNA VK .
123 mpoisi

6 fLAREEFLIERN 1x10°~1.5x10° N 41, 43 5]
1 3~5 WL iRNA-Met B . 077 LA L4 B 1Y
B o BECASE 400 4 B PR X B8 (mimics negative
control, mimics-NC) 5 ]l il 57 2H 7 ¥4 %J B
(inhibitor negative control, inhibitor-NC) ( £
J& 4100 nmol/L), 200 pL jetPRIME® 2% i1
BA, BREWITRS 10s, G A4 pL
jetPRIME®FL YL, BRERWITIRS), =hikE
10 min, KR A A BESFRAR P O, SR L IHEG 57
e, BEEINA 1.8 mLFrfif o8 i dt, fR
RS WA MR, RRERESY, &
F AR IR A Ak s 3R 48 h IF B . Si-
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jus]

NC FI si-HNRNPF #% 4t i & & 150 nmol/L,
NECABI it 3k 5 R il 2s 4R ARG Yo Ik R 2 g,
vy vkE] | Hoo mimics-NC ., inhibitor-NC .
tiIRNA-Met (R4 AP IR 35 00 19 7 N 836 ki
PR A BR/AE] . Si-NC F1si-HNRNPF g [ |- i3
IR E ARG R/ . NECABI it k3 A F
Xif B AR A BRI R AR A R AR . B
(UNEZTIUE S

F1 tiIRNA-Met#&#14, #IHI5F0 siRNA F 31
Tab.1 Sequences of tiRNA-Met mimics, inhibitors, and siRNAs

Primer Sequence (5'-3")
Mimics NC UUUGUACUACACAAAAGUACUG
tiRNA-Met AGUAAGGUCAGCUAAAUAAGCUAUCGGGC
mimics
Inhibitor NC CAGUACUUUUGUGUAGUACAAA
tiRNA-Met GCCCGAUAGCUUAUUUAGCUGACCUUACU
Inhibitor
Si-HNRNPF#1 GGAUGCACAAAGGAAGAAATT
Si-HNRNPF#2 CCCUGUGAGAGUCCAUAUUTT
1.2.4 gRT-PCR

A A 3 482K cDNA —55 4 ik 77 &
F1 microRNA 25 B v 10 % s il S i AT S 2 it
B 53 56 B e AR A A 7R i SR AR e bk e i
PCR KM S BC il SO AR 2R, SRR 7 i 5%
. 95°C30s, 95°C 15s, 60°C30s, 5
AEFR 40 Yk, i ABI QuantStudio5 Q5 £ I 5%
I A2 T PCR SGIEA 7 AG T AR B8 2744 32 11580 06} 1o 3
AT 32k . tiIRNA-Met U6 240 [ M
B AR B AT R A F, NECABI. HNRNPF Fl
GAPDHHB|WIW AT A T (B BRA
Al SIWIFSIILER 2,

1.2.5 RNA Pull-Down #=i& 48 & ##- i 3% 5% A H R
(liquid chromatography-mass spectrometry, LC-
MS) #ml

tiRNA-Met 2 ¥ Z AR 0 BRAET T B SCEE T FEAR
B 1w st i A W A "B TR, RSB
PR ET 0 A H RNase free ddH,O V4 fift R fili £74¢
10 pmol/L, 434 5-20 °C#MH. i FH Pierce™ i
RNA Pull-Down {7 @& AT #600 . T 15 B9 RNA-
EHEEYAE20 pL I Ix FREGE b B, B
S A3 10% - ot H T IR 414 2R A A Tk P o e P, Uk
(sodium dodecyl
electrophoresis, SDS-PAGE) #4705, /el
FHPCHER e iR @ e T e 8, X TR L 1 35 25 5
RS, YRR 2 B R A ar A
PR BR A R AT BT 3
1.2.6 RNA %7 (RNA immunoprecipitation,
RIP)

ZHMITE 10 em 5537 LA ;97 2 80%~90% 1A
FEJG, FEIHEFROIIA PBS. JILA 37% 2 5 HI ik
& 7 10 min, #RJ5 A 1.25 mol/L H % W2 28 #k
Smin, F [VEK, APBSIEUE4I2 YK, FINA
% PMSF . PIC # RNase 1 il 7] 1Y) RIP 2% i 4 i
W, VK L#E 15 min, B0 (12 000xg, 4 °C,
10 min) JEUCER BV WINE R VR EE . ARIARER
4343 B 200 WL 7E 5 RNA Input Fl175 4 5 Input,
Tl RREA L FRVR B 43y 1gG W RRAT AL 5041,
ABURIFAE 4 °CIRE 4~6 ho %, MBS M
protein A/G W3R V5 BB IF SHEAMPUAIR &
2h, ZIEUREERIER SRS S . [ RIP 220
WA REER, WUFEHETT Western blot kel . )5,
m) fE 2R H I A B I i K FiT DNase | 4 74bBE, 4R

sulphate polyacrylamide gel

*2 Sl¥F7

Tab.2 Primer sequences

Primer

Sequence (5'-3")

tiRNA-Met-RT
RNU6-RT
tiRNA-Met-F
RUNG6-F
Reverse
HNRNPF-F
HNRNPF-R
NECABI-F
NECABI-R
GAPDH-F
GAPDH-R

GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGCCCGA
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAATATGGAACTGC

GCGAGTAAGGTCAGCTAAATAAGCTA
GGGTGCTCGCTTCGGCAGC
AGTGCAGGGTCCGAGGTATT
CCTGCCCTGGTCCTGCTCTG
CTCTGCCTGCCCTCTCTAGTGTAG
AAGTCCTGTCGATTCAATGGC
TGGACCGCTGACATTAAACTG
GGACCTGACTGACTACCTCAT
CGTAGCACAGCTTCTCCTTAAT

F: Forward; R: Reverse.
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J& FHl TRIzol #& B RNA, i i qRT-PCR # illl
tiRNA-Met () CT{H, FFi1755 1gG X HRZH 5525040
Z ]2 AL
1.2.7 Rl

tiIRNA-Met #8451 i L S 25 AR A IR A
" ¥ I &, {# JH RNA FISH it 7 & vE 17
tiIRNA-Met 4% Ji & (V. /34T o
1.2.8 o)z 3k

¥ MDA-MB-231 F1 BT-549 4 il ( 45 fL 2x
10°) $EFhF24fLARH, B F 37 CHFAPIRE
24 h, BEFS, FH 4% 22 5 W [ 40 2 15 min,
1 45 1 0.1%Triton X-100 (%) PBS 4t #f 10 min.,
SRIG, E37°CTF H 5% 4 1MiE FH#E A (bovine
serum albumin, BSA) #/4] 30 min, J7£4 °CH
HNRNPF —HiilR Fad & . ZJ5, i FITCHrid
B B A T g . 7 FH PBS IR VR4 3 IR
J&i, XTANMEZETT DAPLYL (S min, e, fiHIPE
I BB A
1.2.9 Western blot &)

fifi ] RIPA 24 2% vl 4 A L S B 1, F
i BCA B &l 3 R . S E A
i fin % SDS-PAGE HEfEH, Bl 5 5 7 22 5 vk — 98
L)% (polyvinylidene fluoride, PVDF) B, 7E%
I8N 5% BB W R B0 2 he $E3E, BIRAE
4°CT5—4liR &I (HNRNPF, B-actinPrik
P12 SRR AR A E] L 10 1000 7
). RS, BEFTBS-TWER 3K, RIGHEZER
5 HE BETE 5%BSA H ) HRP #7ic — IR F 2 he
B, AR A ARG I ) v A R AR
J£H FH ChemiDoc MP & Gl A7 %, Fifi o fi
Image J 3447 B 53HT o
1.2.10 CCK-8 2m g 54

FranfuL gt 48 him , fff FHRBGHN L AR 4% Yy
YR, JEE T ANAE A S PR T AR N
MBI AGE FE e RT3, B A0 B AR R & 2
10%/mL, #EFZE 96 fLMk, L 100 pL, &AL
A BEE 6 AN FLAIS NatE] 5 (0, 24, 48, 72
96 h) J5&E T 37 CHiFRFE % . i
(14 Bsf [) A AT CCK-8 AR = AR 48 512 58 L i) £ o
(&2 EXTIR), #oE RS CCK-8 #4218 1:
10 LR S, FEEIBRREFREE, SHmA
100 pL CCK-8 iR A (T B i) . IFE)E
TE 37 °CH; FR A TP B 9% 2 h, i FH A A A0 2
450 nm AbISGEEE (D) (H. faic w81 1L
() Dasonms 3 HTTHIESE 220 A L34 5 22

1.2.11 Transwell 8 fef3- &

¥ Transwell /NZE B F 24 FLAk Y, IS
Ri R IR 1 - 7 09 He %) 3 mg/mL (LR IR HEA T
W RIFIRA), FJE A 100 L B i Al 58 5 Jie fin
A Transwell /NE R o B 24 fLACE T 37 °C
IAERE A IR T 4 h, EEFRER . L=m
A 200 wL TG L5 40 TR B (BEFL20 3x10° -4
ML), FEIMA 500 wL & 20% LT A 5¢ 4 55 57
FE OB 24 FLARUE T 37 cCH R R A R RS 3R 24 he
B /N, PBS thvk 27k, 4% £ B W EE [ 2
15 min, PBS M2k, MMAZSMER AR G0
10 min, HHEZEKhPE/ N, BREREE YL,
R MR % R 28 B 21
ML, SR SR I T
1.2.12 4 F 287 5 (RNA sequencing, RNA-
seq)

W B B M %k BR 2 i 3R 3K iRNA-Met 119
MDA-MB-231 4iifits, JPBSUEHE4IME3 K, SA
1 mL TRIzol Z4f# AR HUE RNA, FEAC RNA s
FUI 43 A7 R L Vg RK 5 AR ) R 2E B PR
SE Mo
1.2.13  #3E R IR BB E K 5T

TSI A7 2 90525531 UCSC Xena Pk
(https://xena. ucsc. edu/) 1Jj [1] TCGA F1 GTEx %{
o B A R B (RRA 43.0) M
“ggplot2” Fl “ggpubr” fi17. BRCA X sEiH
it R H ) TCGAbiolinks £ A TCGA £ ¥ J5 345
T B SR W AE BT T kg, L
i J7 ¥ 4r H1 K [A] BRCA W %! o HNRNPF Fl
NECABI A K
12.14 %itsa

{#fi Ff GraphPad Prism 8.0 IR i 5 (4.3.0 hit)
PTG BT ST AL . AR AT 2 A 3R
AW B BT T, R PEEE R oA
5o X F 4 o B OB A B, K R
Shapiro-Wilk 15 Levene £ 5645 5, 439l 3 FH At 57,
FEA RS (GERHIT25%) . Welch's ek (1F
BAE T 245 ) i Mann-Whitney U K; 50 (3 1E
A, GERARNFR A xts R AEL (U437 K]
). XFFZ4 L% (HNRNPF #1 NECABI 7£
PAMS0 3 FY [B] (1 ik 22 57 ), - AH IR 1% A $2 46
55, N HHZRE 722581 . Welch's ANOVA 5§
Kruskal-Wallis H #5505 #8050 3, Wi —
#1341 Games-Howell (%] Welch's ANOVA) B%
Dunn (%} Kruskal-Wallis) W/ g, If(6 H
Benjamini-Hochberg 16 5 il 85 i & PR, B2 IE
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JFi FDR<0.05 % X M 2.3 o %850 73 Bl id R 41
ggstatsplot SEH . A= 17731 K H Kaplan-Meier 7,
20 [B] b Asefdi ] log-rank ¥ 5 .  FrA GE A g6 3 R
XU, P<0.05 HZEFAGETE Lo

2 4 R

2.1 tiRNA-Met S HNRNPF 4 R4 &

tiRNA-Met J& T tiRNA-5, 1 k29 nt, £
J5 T 22 B tRNA-Met-CAT (8 1A) ., iT4E T
JY R, tRF 455 RNA 454 MR L R %
ik B, AWFSE 4T T RNA Pull Down F1 LC-MS
SIS tiIRNA-Met R 45 G811 . 7E MDA-
MB-231 4 g, F BE 41 46 00 2 135 & A
tiIRNA-Met 5 A 2] 134 8, Hrp 674>
o RAE AR M . EBT-549 400, X HRZHAG
MF 62 MR, tiIRNA-Met HRGF] 514, Hrp
ISP AR AEN (KIB), #F— 2
RNA Pull-Down B4 Western blot 11 RIP 52 5 56 {1F
K W, 7F MDA-MB-231 F1 BT-549 40 il vf ,
tiRNA-Met 21 K11 2] HNRNPF, 111 52 X £ 20 R
Wz (K 1C); RIP 5Z % & 78 MDA-MB-231 #il
BT-549 £l s " HNRNPF Fi (& 45 45 & Hn
F, qRT-PCR#F—1FSE HNRNPF Hi 4 i & 5
tiRNA-Met ([ 1D, E, P<0.001; P<0.01).
Ah DR A F= A8 T 4 8 96 O SE B R
tiRNA-Met 55 HNRNPF 3L5E 37, F= 507 T4 i
i (E1F).
2.2 tiRNA-Met %t HNRNPF 3% 7 20
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Fig. 1

tiRNA-Met
tiRNA-Met directly interacted with HNRNPF

Merged

EHNRNPF i REES

A: Schematic representation and sequence of tRNA-Met-CAT and tiRNA-Met. B: Venn analysis of proteins immunoprecipitated by tiRNA-Met and
its antisense RNA in MDA-MB-231 and BT-549 cell lines. C: Western blot analysis of HNRNPF from RNA Pull Down assays using tiRNA-Met
sense and tiRNA-Met antisense. D, E: RIP assay followed by qRT-PCR analysis confirmed that tiRNA-Met specifically bound to HNRNPF protein in

both MDA-MB-231(D) and BT-549 (E) cell lines. **: P<0.01; ***: P:

<0.001. F: FISH images for tiRNA-Met and HNRNPF in MDA-MB-231 and

BT-549 cell lines (tiRNA-Met, red; HNRNPF, green). Cell nuclei were counterstained with DAPI. Scale bars, 200 pm.
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Fig.2 tiRNA-Met did not affect the expression of HNRNPF

A, B: The mRNA expression of HNRNPF had no significant change in MDA-MB-231 (A) or BT-549 (B) cell lines transfected with tiRNA-Met
mimics or Inhibitor respectively. C, D: Overexpression or inhibition of tiRNA-Met had no significant effect on the protein level of HNRNPF in

MDA-MB-231 (C) or BT-549 (D) cell lines. NC: Negative control.
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Fig.3 tiRNA-Met promoted the expression of NECABI

A: Principal Component Analysis of RNA-seq following the overexpression of tiRNA-Met in MDA-MB-231 cells. B: Volcano plot representation of
mRNAs that were significantly different between the two groups (fold change >2 and P<0.05). C: Bubble diagram for KEGG enrichment. D, E:
Overexpression of tiRNA-Met promoted the expression levels of NECABI in MDA-MB-231(D) and BT-549 (E) cell lines. F, G: Inhibition of tiRNA-

Met decreased the expression levels of NECABI in MDA-MB-231(F) and BT-549 (G) cell lines.
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Fig. 4 Inhibition of HNRNPF increased the expression level of NECABI gene
A-D: Transfection efficiency of HNRNPF in MDA-MB-231 and BT-549 cell lines, assessed by qRT-PCR (A, B) and Western blot (C, D)
respectively. E, F: HNRNPF inhibition promoted the mRNA expression level of NECABI in MDA-MB-231(E) and BT-549 (F) cell lines G: The
mRNA expression status of HNRNPF in breast cancer subtypes from the TCGA database was analyzed by R software (version 4.3.0). H: The protein
expression level of HNRNPF in UALCAN database. I-K: Kaplan-Meier analysis of the OS (I), DMFS (J) and PES (K) of patients with breast cancer
in Kaplan-Meier Plotter database. A log-rank test was used to determine the statistical significance between the low and the high expression group. ”
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Fig. 5 Expression of NECABI1 in TNBC and its correlation with patient's prognosis

A: The expression status of NECABI in breast cancer subtypes from the TCGA database was analyzed by R software (version 4.3.0). B: The
NECABI expression level of mRNA from the TCGA datasets in GEPIA database. C-E: Kaplan-Meier analysis of the OS (C), DMFS (D) and PFS
(E) of patients with TNBC in Kaplan-Meier Plotter database. A log-rank test was used to determine the statistical significance between the low and

the high expression group. " P<0.05.
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Fig. 6 tiRNA-Met bound to HNRNPF and inhibited the proliferation and migration through up-regulating NECAB1

A, B: The proliferation of MDA-MB-231 (A) and BT-549 (B) cells with or without NECABI1 overexpression was assessed by CCK-8 assay. C: The
invasion of MDA-MB-231 and BT-549 cells with or without NECABI overexpression was assessed by Transwell chamber assays. D, E: The
proliferation of MDA-MB-231 (D) and BT-549 (E) cells co-transfected with tiRNA-Met inhibitor and NECABI1 overexpression was assessed using
CCK-8 assays. F: The invasion of MDA-MB-231 and BT-549 cells co-transfected with tiRNA-Met inhibitor and NECABI overexpression was
assessed using Transwell chamber assays. G, H: The proliferation of MDA-MB-231 (G) and BT-549 (H) cells co-transfected with tiRNA-Met
inhibitor and si-HNRNPF was assessed using CCK-8 assays. I: The invasion of MDA-MB-231 and BT-549 cells co-transfected with tiRNA-Met

inhibitor and si-HNRNPF was assessed using Transwell chamber assays. " P<0.05; " P<0.01;
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