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WA R B A il TS X (ribonucleic acid
polymerase III-dependent genes, RNA Pol III genes)
FR e S P ) J2 — 28/ 7T RNAs. 4K RNA R5 il
T A58 35 DR 5 ) 3 428 DX 25 4 B9 AN T) 43 Dy =80
— B 5S A% HER RNA (ribosomal RNA, rRNA):;
TR Jg %515 RNAs (tRNAs) 3 HiAl/N 3T RNAs,
4n U6, 7SL RNA. Alu-microRNA %5 U] 2 = #Y
(1), RNA A M IR R st pLas B 21
HHBEGRAR, HhafERA M, 5K
F-1II (transcription factor III, TFIII) A. TFIIB Fli
TFIIC 2K 18 A 4. (RNAJEH 15 ML bR R A
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Table 1 RNA Pol III gene transcription machinery
R1 RNARABIKHBEREREE

SR ML AL FespLas 4k
—A (5SRNA) WAWENI, TFIIA, TFIIB (TBP. BRF1. BDP1), TFIIC
Z A (tRNAs) WAWENI, TFIIB (TBP. BRF1. BDP1), TFIIC

=#1 (U6 RNA. 7SLRNA. Alu-miRNA. microRNAs. snRNA)

R4, TFIIB (TBP. BRF2. BDP1), TFIIIC

RNA: #BiZR (ribonuclear acids); TFIII: %55 FII&E &K (transcription factor II1); tRNAs: ¥4i2RNA (transfer RNAs); 5S rRNA:
SSHZBEIARNA (58 ribosomal RNA); U6 RNA: U6/ F:HI/MZRNA; 7SLRNA: {5 S IHMRNAMBIZTR; Alu-miRNA: Alu /)5 #9058
MR ; microRNAs: fIZHIAZIR; snRNA: /MZAZMIZEZ (small nuclear RNA)

RN JEEH

RNA T A BT A5 5L 4]
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il s 5
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Fig.1 TFIIIB complex is a target of onco—proteins and

tumor suppressors
E1l TFIIBE &4 R2EEBMMES B
JE 1 (c-Myc. c-Jun, c-Fos. Ras) #2FFTFIIB Y& M, &
RNAR A BRIIKAFEE A 1% 5%, PR IEAM e s . AL RMR 09 &
Ao HZMIR, MEEH (pS3. pRB. PTEN, BRCAl, MAFI)
I TFIIBYG A%, W8> RNAZR & BEIIMROBIRE R 5, WA 40 g
B AR A

K ID 435 A 2972, 72308, 299347, A Brfl KK
(ID: 2972) 1T 14 5 @Rp KT RS, ©E
S — 4~ 00 ku B FAEE R 1, 7E tRNAs, 5S

rRNA FlIHA /N3 T RNA B84 il T 1 45 R 3 3%
() sh P A% OERT . T tRNAs FI1 5S rRNA 7E 2R
HR AR E L EE, 988K, BRFIBE—
A, BRSINER G B ARG5S F 4 5% A1
AT RNA Al TR IE R 5% Y. 7E (RNA
BESEEY, BRFI B o4 & N2 SE I 15 S X,
JE N DNA-ZE 1 L& Gk, 5 TBP 352 35X 4
A& E5BRF1454, ZJ5BDPI15:4:%| BRF1-TBP
PR TFIIB & (A A1k, 21k, XA
(tRNAs) #5352 (K2). BRF1E AN SA
BETR 5% A Wl A X R R R 7 A T/ A
6] 12, 4R IR LA BRE1 Feik R 5 s 1%
SEPRTVER @ THITRI, Brfl FEH AR IR 5
KB AREEPINA R Brfl P BFE 3857 5]
JNK1, c-Jun, ERo 2595 >0, BRiE ¥ R4 6 I
MR BL DR %% S48, BRF1 34 Al GES: S1A 9 s AR
AR . BT B S M I 5T R AE AL AT R
SAFER BrfT W/, JLAFAIAR N AT AR R 1
FRHSFH . ITAERIGE B8, BRFI i H A 550N
(8 & A J6 R 3 ) 10 1508 o 1 A g e N 2 B
BRF1 i 3k 55 Mg s A 1 1 e AR 900/ 28 DD A O
A SCHkHGE, 59— TFIIB V3 BDP1 5 A2 i
JEAROC 12 BRI, AEVETT RNA Al IO I
[N 5¢ 75T, BRF1IE L BDP1 B EE 2L,

VAR RIBFIE 8], BRFI 52635 5 AR R AL AL
R PIAHC, AR BERIERY], BRFI mRIAS A
RPN (MR RLOAWE) CREY ., XE—1
AHTRYAIEE, EAWTST BRE1 K FISNRE Y 5h 25728
A BB SR ERRES T TRIZPUH], B AT & e
AL IUIRTR YT B 18 458 R0 135 387 o4 s B A B i
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Fig.2 Schematic illustration that BRF1 modulates tRNA
gene transcription
E2 BRFUFAZERNAEEERREE

RNAR A IR EE N | FIiZRNA ((RNA) FISSEBE R RNA
(5S TRNA) #&5¢f, BRE1FSE I SEFE K 45 X JF 5 2 454,
JE BUBRF1-DNAZ& & 14, Bl 5 TBP W AE3% 4% [ Jf: 55 BRF1-DNA%S
4, fJABDPIEEEH|BRFI-TBP, 52 M TFINBE A1k,
S Bl B RL IR (15 5%

1 BRFLIRIASHNE

eSS Toa i o o = S e N & T i S = N
BRHER . SEHRAE | ARE T SURA N A R
JHLAE 3 2 PR 2 () K B BRI 5 2 A g . ik
R ZIHE (BOsZRTR) 25, ZMBLERE, @
o TCRR AR AR A R . SR, NI
A —ASEE B A ERAE . A% L R AR AR
Ko =AMLk, B AUK—E2VE R MEw
FZWIH BB S bR 1 RNA RA il LRIR A il
MK LR L SR . X HER, RNA RS A
BAMII (tRNAs. 5S rRNA) KL 1 5 Rk i
I8 P A B UIAE DG o e 200 B ki e O R il 11

AERHEEE, TR RERE M, BRFLAIE B
Pl (tRNAs. 5S rRNA) Sk e 8 15T E i DG
R, WP CUESE, 56 Byl Fle iYL R 3RA
fefegE A p AR, WAL, A FEUNIE &
o MR, PP EEEE pyFRak, DU RR I A AR
A, WEMREAIER 7 EEC R, ZFh
Mg S E AR AR H, BRFL B Rk kA&, JFHE
BRF1 53Rk 5 B H WA AU %A G, X
SEHIFTY AR R & BRF1 O] BES& — 8 A ] e
) [F AR 2
1.1 AFEHBRF1RE Kk

BT 40 9 % (hepatocellular carcinoma, HCC)
SRR LSS WIERIE, R EAHOCIE T3
BEKRERN P, HCCHW RS wE (LB
4955 (hepatitis B virus, HBV) . TN % AT % 5% 55
(hepatitis C virus, HCV) ., TP FIH A K 2 % V) HH
Ko KINRIPAETEANS FIFNESAE . BRI . FEF
Hefb . FEELL, RN 2 SRR, &
15 80% 1 HCC S35 1 UL I & 2N e th] . S48
TEIRYT T U T — i, (H3EE HCC /Y &
RS FEAEAFR<20% 2, BARE NS FE5S
HBV #HG, fHE, TR0 AT fl HBV e %
i, ST R B AN N, PR, 38
o BB — PO AR AR T HCC 1) 5112 W fn
TS

133 {3 g Bl bR A e e i A 45 2R o, Horp
ZH0F ) 3 BRF1 =33k 22, BRFI1 = #3511
S A AE I e TR IR, mifEm s 2 K
W, U SR B Y BRFL 2234 H TGk &
P ARSI HOV 5L/ N o, IRk BT
FEMEIRIY HCOV G 5L RN RS = AR I 2 TR
MR % #Y HCV #% 56 D /N BB 9 41 20 /Y BRFL,
tRNA™F15S rRNA #3455 B AMIERIRI 45 SR oK,
TRE G INK L i c-Tun F34, c-Jun#2F} BRF1 7K
- BRF1 A3 75 5 SRNA™ 1 5S rRNA % 5t 1
i, AR IEAN ARG AE B RS R 22
J5LF R 3 06 Ak & 1 BB (mitogen- and stress-
activated protein kinase 1, MSK1) @, i Brfl
FIAMIRNAs . SSIRNA 8455, DAINT4ie 25 41 a4 5
e s IR RSP S /W, SR m R
Brfl J5 55/ N AR T, 406 Brf1 28 WIREAR
AN asE 2, =K BRF1 5| 2 80 AR fe &4 iE
JHH9E ) A o
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1.2 BRF1EBEALAPRIERRL

B Ji% (gastric carcinoma ¥, stomach cancer) &
SR WLAERAE, 7E2BRIERE A DI T HEA 56
= EHIEIE B S0 % UL TR WL, N
TUEEBRF17E B ARAL, Zhang %5 1 M5E T 77
151 5 9 151 P4 oo 2 2 B X o, R S5 L4 . BT A
77 {51 v 2HL 01 5L B BRF 1 40038 4 A e €0 P o i
SRIG S, WS A4 W BRE Yy 8 1 (s 15
o ALY AAE SR TS 44, BRFL{E
SEEACT AT, MR WL T Y
AN EAZ AR ML ST o), BRFUIRER A R 1Y o
AW (disease-free survival, DFS) KT BRFI1 &
FikEHE (18P Hvs 9N H) ", [AFE, 5 BRFI
IR B EM L, BREEEEHEE BRE
B A ER (overall survival, OS) (24~ H vs
16 7) " BB IR TR TR, A
R ) B, BRFL 7K PS5 L e
1.3 ffEARPBRFIERIE

WA 2H 2L R A, 98 2 Shy /0 448 i 2 )il 9
(small-cell lung cancer, SCLC) FIHE /N g 74 il Ji
(non-small-cell lung cancer, NSCLC)., W& 45
F A 15%~20% F1 80%~85% 5200 Jili i £ 4 ER e
FHORIET 1 18.4% o A S UGN 75 T i 1
RKISS Ty, HRZBUEE WS Wi C A i
e W sE Y GE , BRE17E 5 91
i 2 SRk o 226 Bl 1], 2947 60% R
BRF1 (5735 . BRF1 (w235 (3 1] S A A A7 ] B
WA Y, AT, 7EIX 28 NSCLC i i
BRF1 #3514 Tt FE A AMP 16 46 1% 25 (A BB o
(AMP-activated protein kinase o, AMPKa) =
iRk (pAMPKa) /K-, BRF1 -5 pAMPKa 7 41 ifl
g, AMPK AT AR, 0RIIE DT
% . RS BEANH I =B GS RL, AR SE AR TR 16 ORI
AL B M pAMPK o I B4 55 40 S 9 BRF1 75
i 2R pAMPKa i i3 52 1 BRF1 7K i % AE
AR A
1.4 BRF1581%RE

F9 B A2 5 [ 58 Ve i WL E g, 4R
BAFIZ I 100 TR0, Bk I 38 AR AR DCHE T
SR TR R B9, 2BR2) 1000 97 M A R
G RRgEE , Hh 2y 70 J7 A R AR BT HiSI AR
JE AV i R T i i, ARG i — B B AT
TEfe S e BRI R R A R IR S RS
FEM) AR IEASE YRR, CTERTYI IR R

RN E) BRF1 /563K 1. Loveridge 4 % X
516 5 51 Bt £ 5 K BRF 1 S b5 5, 5
134 (9 iy 1) B 1 25 5 % B, % B BRF 1 7E I8 iR
AT EEE (P=0.0032), FEEREES,
BRF1 (5 Rk AFG I A, P25 Ris R
TN AE 25 BRE1 Wi ik, #5417 Brfl 15 50kL
1) T /0N BRI 40 B 16 B DR O 3 g e A=
W BRF1 23K 7K F-w] FAT 0 iy 470 i s i 19 2
YIbREY
1.5 BRF15ZLARE

FLIRIAT) 2 R Pt i DL hE 24 5 Lotk
JEEAE 19 30%, SET- ARG KM HRN 15% . K2
80% L % 95 W 1] A2 Mk 9% Z AR BH 1 (estrogen
receptor positive, ER+), HAHR 8 MEREE Z K
P (estrogen receptor negative, ER-) 5|, Fang
S 1005 218 AW R FLE T TR UIBR )
L A L IR R ZH 2R AS E 4T BRF T S 2H 4k
SR, SR RS LA LL, R SUTOER R
5% BRF1 {55 . BRF17E R ZHFEA T 2 RAE
A% (~82%), T AE DB A A UL A7 T i o
R, B E IR Z . TS AU AR T AR 4 4 2 1)
BRF1 & iA/KF 257 2% . BRFI mRik 5 ER &
=15 (P=0.012) . 22 ¥ & 52 1K (progesterone
receptor, PR) Ei#ik (P=0.035) m=PPIRZE (P
=0.012) FF7E R E TEARDE P77, 320 2L g s 191
o BRF1 7KF 5 Hl a3 RAEA . ER+H1 PR+ 1)
(1) BRF1 ik AU T R ZHAE = DL e &
B, MATTE B, R B RERG, E AR ]
R B T BRF IR ER I8 ZH 0 51 78 — B 2L 1 Jes o 461)
MR ZE, HIUEEE, IR R MR

AR H A 2H 4R 0E BRE B 25 A H G i 2 1Y)
MG, ARG RAMER (£2)., 5
BRF R E LA, BRF1 i 2k 20 LI (9 1
WEIRYT G Won A R BUS A A A A7
FHJEH, KZEBRFILER A B9 1618 T 2L
=AW, RIEZMEIGYT, SECEAEE ., W
BRF1 7 R 52H Y 0140 T ER+FI PREIRZS . Al
PiZF (Tamoxifen, Tam) sz XJ ER+ZL A i i 1] L
ZIRIT I H HZ5%) . Tam RERZ I 40 s v BRF1 114
FEIRFNRA G TR EE R e 5 1. Tam —J5 TR A
E2 Sa e PE M S MEM R 2RSS G )5, AR B s
WEMER 2, BHTE2 52 K456, Ml E2 53
TR REEY)FVER . i E2 SMERER 2R
GG, O 2 A MERCR A2 1A Tam
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Fr i R REAR T B2 R AEAE T RE. S0 — T,
Tam 38 5= 1) 1] c-Jun 2635 S 2 AL N BRF1 KT
B, I, YmEREZ Tam i XBI7 e, KN
BRF1 (Y52 PRoK-FREAR, 29 BRF1 /5 2R3k 240 1Y 1
Ja WAL R IR 4r . R IR B, A
BRF1 335 7K - 22 0] 1) A7 1 1 22 5 B0 T 40 i I
BRF1 1 ERa [ 52 BRKF, AR Tam SF 342G YT
HITTRL . X2 Wil BRF 1 7EAK Y (9 26 1k /K S ]
FHT UM B e Wt . T ROW SR T A

Table 2 The relationship of levels of BRF1 expression to
survival period"® %234

R2 BRFIIZFATMMEBEFINRESEFHNX

16, 18, 25, 33, 40
%[ 1

A
B BRF1#=#&IA BRFUEEIA
JHH9 E3(iS JIRS
H FEEAER IS
JifidE FEEAEK JIRS
B FEEAEG K
FUiRE TR e

*FLIEEI ) Z BN ER, R AR R R VIBRI B bR A, Bl
JRAEZME (Tam) A7 B FTami[ I BRF1E A, X L5
1R N BRF13ZBRACT R

1.6 BRF17ZEHEMELE R RERIL

i BB R A, BRF1 32305 th e oAl 1 i
g bR 2, NS B . ERYE . PR
i (intrahepatic cholangiocarcinoma, ICC) Fl&
WH 9 45 . 45 B W 9% (colone recent carcinoma,
CRC) &Ry WL T AL e 2 (E13),
BARCTET A . R UNZW RGOS T kR,
{1545 1/3 1) CRC B e LTI B 70 X Hegh
B SURAE MR UL I, Kipfadl s
BRF1 K FHH B & FAEm 41 4l. oSt &M,
BRF1 5 £k Bl WG 522 . SAR AN R A0 L
CRC 408 5 BRF1 K-V 55 o 40 Brfl Ik REHS
FEAR CRC AT RS . X SEWF5T /R, BRF1 AU
TR TS FIWE R, FEIRBRFL K FA Reda il
CRCH:#% .

R P e 2 T AT e DX R P R 2 — . R
PTG 22, REZHURFAUE R IIA B2 B .
P, XX AR 2R E . AR
21 BRF1 m ik gl 458N, SEssd
ZURH LG, B IR 4 200 9 &k b BRFL K OF- g 3
BRF1 J (55 £ 20 TAMEAZ N .

el
PR
G
U

A

Fig. 3 The relationship between high expression of BRF1

and human tumors
E3 BRF1EFRIEE NEMBEBHXR
ARSIk, BREIZEFLMYE . TR . B9, . midlide
Biab T2k RA . W, BRFI (2 5kt 7e o i 40 2 o &
o XS R, BREUE — A& P Lm0 AL Wbn i,
BF hgeg () 2 W AN TS T, I R A ROR IR () bk https:/

www.freepik.com/,

ICC 2 —FhiE AL A R . ICC IR T 4%
MR R E . S HCCAHIL, ICC2&—FpE HizZe
PERE MR, ORI B RS W R S
MIARIG R &% m REOSWHER 258, BMEAETFR
PIBRJE IR 9 X200 24~ 1CC M F gl 4
K BRF1 KA 25 SR o, it 50% /4 ICC 9 51
FPL Y BRF1 & %635, BRFI & 264009 B E 100G
B[] T BRFUMRF AL . BLAh, s difbiain A
LI 2 2V B R U 25 1 7R BRF1 A
FIRRA

g b ik, BRF1ZEN AR s (i 4 4 b s 3
Ko X ZFEAE B E B4 HTIER, BRFI 521k i
INBE TR 2 . A K 7 5T IEAE TR A iE
e

2 BRFUKERE SR

WU —JE LIRSS H AT RE 5 4 R IE Y
P, HAHLEI Sas e N ER AR L]
0| KIAR i UG EON e E1 V-2l Wb -3 S NI S R 1
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FeT L, Hop, IR R (i . )
AR AR AR PR A, (ERK U5 67 i ml i
R ONURIE . 40 SO WU EERL, R
AR RO LR o BRI R 2 Cnhg v B 2 il
P . Blishike ) s o= i, SE O
R S IIReZ I SRR TR T, RABIK
FbaEss, IR AU kR

O WL A5 A AR 20 i (R AR AR AN [ 78 T 0 LA
MR ARSI, IRIRE RS, RO LA AEEL
TN i A=A (W] e = TR A b N (E DTN
B ARAS . TSR IRPE IS R IR O, 34
SEML O AR AT RE, OAE AR, (H.C L4
BOEAAE, BRZSERLOINRERER AT . DR &
A ARAAILH] B AT M AN TE2TERE . shs Ay R4 i
SEERRWL, D NUIE ARG RNA SR A il IR 5L
PR SRR 2 o O LRSS Brof 1 33 I dd 3 vy
JiEFREM MK IEFE  (tRNAFISS IRNA) 4%
SRR HEG T 1507, 3 A AR A BT A4 24 3 A
SEBEAREN o O NUAE IR Brfl 33k Ay HoAE
FERFE SR FECO VAN BIEERE ) BT, ZEFRRO AL
JIE KA K T R 0 B 1 BT Rt AE R K R
MAF1 j2&—Fj RNA A g LM HIR, EHTRE
it TT AR5 I R S b B BEAE . (RS GE 3
B, MAF1 A o 30 i) 5 5 T T AR 5 PR i) 2 it
ok 25 BELBE S P B IR R S LA AR AR K B
SRIAT, o A0 il 7] 4 2 ek 38 T M1 35k R B
PEER OB BV B aPr Es, R
SOWUE K . TSR SE Y Brfl FPR 254 r 5 SR O
LA RGBS, REissm . Beah, D NURhRA
TR R B, B O BRF1 K &
FHh . XIS R, BRF1 AL SO WL
MR VI, X FpAs Ak vl B0 S oA i i) i
A5, HRBRFIERESONIERPXR, XiE—1
SHTBFIR S, WA KR TAEA RN

3 e IR, BEEANEI=

B A PIHAR BB T R B AR R a2
R R E B RO AAE A LI GE . SR, i
TERIFRARIERAT , TEE B A i
TR B2 WA AR T T M AR AR RZ
FEE N2 BIY, X4 B BR IR A
HEAFA AR . — D2 UL, MR Ao
G PR PR 27 8 — HLEU T s e 4 S P ) B30
Wik, EEASARR. R4 EIE,

PRSI R MR L AR 2= S
WAL It L AP 45 Akl ok, $E 7 iR A4
R 2, (RIEH AR E R S R
HEH 2 © 2k e SRR A Y0 bs A W 0 5 0K T
R, PMEaen sz, e sB8un g s
Yy e AR A 20T R RE FR A A i AR T
T b IR B R A R — SR AR AP INERUR 7 A (1Y) 3
7 R AR 32 A R AR o T A0 BA i 98 4
(circulating tumor cells, CTC) . 1§ ¥ Jif 7 DNA
(circulating tumor DNA, ctDNA) . microRNAs #/
oAt g 1772k Bt W oT, X SE AR YIbR R AR T
A B . SRR AT R 247k (1) G B
S G g Ah #E 3f) (extracellular vesicle, EV)
BT AR R B Y AR — R, BV TR R
B E B LS EV AR T R A bR i
FITEAE R E AL . BV &85 20 M Bl 21 40 i
HMUFREE T BB AE YA S R B, SRR
microRN %5 A3 64 Ja 41 i 3= 50 1] ] PRI 2 2R R i
EVs, TR 0 e F 58 (445 4= 28 F1 e 92 1]
) R EE EEAEH]

TR 2tk . SR ERZ R, 2450
WA — N HIEE L E MR Sbn b . iy pRes
SPEPUR (prostate specific antigen, PSA) Hllf R
R, REAR T RIS BREE A FE TSR, SR 1T PSA Y FH
PEFNAYETTE I AN ERAR, AT R BT e i
Bt B P, H PSA AR AT AR 3G A N
HIH AR A RE-W AT T . BRCA1/BRCA2 2 FHAE 3
VLRI T RE R AR R — A E AR 1 o, AR
M, A LT 5 . PR S LA R g fR b
A el HAGHE A (alpha fetoprotein, AFP) f&—
G F R 2 68 ku, A 590 4N E HE R AR L 1) 5
FEREEE 1, AFP RN C ARG RN FH 24, &2 W
HCC I E Z48hR ™7™ [HJE, AFPW) IZfF7ET
YRR RIE . SEOUE . ORSRE . B . AR
R v N S N < e < [P 6 1 S TS I G
W %) oo . e R
(carcinoembryoic antigen, CEA) J&— /N4
FB (~20 ku), JH T4 % 5 AL BB YE M E 12
b R A5 I A g B 7, {HJE CEA TE A RH
AEGEARRH . FFaEfl . JERRRAE . S5 EIA . B Tkss
W 9 AR EPEHAGTE S B i S IS . R, H
HilG AR E FH R Fa R I F A HIE B g e ek

i ged 4B ML AR IR A2 T e A Ak 2z, Hor 1
APRE AR . TCie AP, BT R SR



2025; 52 (9

MIBWK, % HREFBRFIFZESMEFOARRIX R

+2247-

BT RAZAAE K o e 240 A A sk 6 3 [ A1
SR HAZF T IR 2 B S b, 25BN
T 100 Z4F . BESRANIE) (0 i HoA 2Lk, IS foe
ML RITIIGY, S B SV MR Y 12
Wk oA AT RE , M TACERE AT, S xf
AT Jiggg L2 W AT AW ER B vk . BRF1 FIIER
A TIOR3 PR I HLAT 3k BE AR 5 . BRF1 R IA L5
S 5 R4 K Hp i, A 2R AN TR b
JA WIS WA FE bR, 13X AT RE I IR X A — A~
BTk

25975 3O WUR EAEIE T Brfl 235 F1E iy #
BERFE sf o i — DI R GIAR ARSI A B, oL
AIEJEE 9 5 B A T ) BRE 1 Ab T i KSR s . ship s
I EERABIESE, 25 TFAGE T A0 AR K/ BRASE
T Brf T FVHSL L R SRR B 0 . 3k BB RfF 5T
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Abstract TFIIB-related factor 1 (BRF1) is an important transcription factor. It specifically regulates the
transcription of RNA polymerase III-dependent genes (RNA Pol III genes). The products of these genes are some
small non-coding RNAs, including transfer RNAs (tRNAs) and 5S ribosomal RNAs (5S rRNA). The transcription
levels of tRNAs and 5S rRNA vary with changes in intracellular BRF1 amounts. tRNAs and 5S rRNA play a
crucial role in determining protein synthesis. Studies have demonstrated that dysregulation of tRNAs and 5S
rRNA is closely related to cell growth, proliferation, transformation, and even tumorigenesis. BRF1 is a key factor
determining the generation of tRNAs and 5S rRNA. Increasing BRF1 expression enhances cell proliferation and
transformation, promoting tumor development. In contrast, repressing BRF1 activity decreases the rates of cell
proliferation and transformation, and inhibits tumor growth. High levels of BRF1 are found in the samples of
patients suffering from hepatocellular carcinoma, breast cancer, gastric carcinoma, lung cancer, prostate
carcinoma, and other cancers. It indicates that high levels of BRF1 are closely related to the occurrence of human
cancer and may be a common landmark of tumors. But there is discrepancy in the regulatory mechanisms and
signaling pathways of BRF1 overexpression in different cancers. In general, high levels of BRF1 in patients
suffering from cancer show short survival period and poor prognosis. However, there is one exception, namely
breast cancer. Approximate 80% of cases of breast cancer are estrogen receptor-positive (ER+) and 20% are ER-.
The cases with high levels of BRF1 reveal longer survival period and better prognosis after they accepted the
hormone treatment by Tamoxifen (Tam), compared to the cases with low level BRF1. It seems like a
contradiction. Most of the cases with high levels of BRF1 belong to ER+ status. Tam has been used to treat ER+
cases of breast cancer after diagnosis and surgery. Thus, hormone therapy, such as Tam, is more effective on these
patients. This is because, on one hand, that Tam competes with E2 (17p-estradiol) to bind to estrogen receptor o
(ERa), but does not dissociate to occupy the receptors, blocking E2 binding to this receptor and inhibiting its
biological effects. On other hand, Tam can inhibit the expression of BRF1, leading to a decline of intracellular
BRF1 levels. Therefore, the actual levels of BRF1 are lower in the patients with ER+ breast cancer. It appears the
prognosis of the high BRF1 expression cases better than that of the low BRF1 expression cases. Myocardial
hypertrophy manifests magnification of cardiomyocyte volume rather than number increasing in the postnatal
heart. Myocardial hypertrophy is a critical risk factor underlying cardiovascular diseases. No matter how
myocardial hypertrophy occur, it will ultimately lead to myocardial dysfunction and heart failure. Hypertrophic
growth of cardiomyocytes requires a large amount of protein synthesis to meet its needs of cardiomyocyte growth.
Animal models and cell experiments have shown that myocardial hypertrophy stimulates a significant increase in
BRF1 expression and transcription of tRNAs and 5S rRNA. Interestingly, elevated levels of BRF1 are found in
the myocardium tissues of patients with myocardial hypertrophy. These studies demonstrate that BRF1 indeed
plays a critical role in myocardial hypertrophy. In summary, high levels of BRF1 are found in patients suffering
from different cancers and myocardial hypertrophy. It implies that BRF1 is a promising biological target of cancer
and cardiomyopathy. BRF1 is expected to become a common biomarker for early diagnosis and prognostic
observation of different human cancers. It is also an important biomarker for the diagnosis and treatment of
cardiomyopathy. BRF1 not only holds an important position in the field of basic medical research but also has
great prospects for translational medicine. In the present article, we summarize the progress on studies of BRF1
expressions in cancer and cardiomyopathy, proposes future research directions. It is a new research area. Here, we
emphasize the significancy of BRF overexpression in the two huge diseases of human, cancer and

cardiomyopathy to raise people's attention to this field.
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