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Biological functions of SMYDS5 and its role in disease
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Abstract SMYDS is a ribosomal methyltransferase with SET and MYND structural domains, which
is a member of the SMYD family and is expressed in a variety of tissues, including ovary and testis.
This enzyme participates in biological processes such as gene expression regulation, cell development
and differentiation, and maintenance of genomic stability through ribosomal protein methylation
modification. In recent years, research on SMYDS5 has increased in cancers including hepatocellular
carcinoma, gastric adenocarcinoma, and lung cancer. Studies have revealed that SMYDS5 exhibits high
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expression levels in various diseases including hepatocellular carcinoma, gastric adenocarcinoma,
lung cancer, and inflammatory bowel disease, influencing the progression of these conditions. This
review summarizes the role of SMYDS5 in hepatocellular carcinoma, inflammatory bowel disease, and
other biological functions, aiming to provide a reference for related disease research.
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carcinoma, HCC) B, B lJ# (gastric adenocarcinoma, GAC) [, fili& (lung cancer, LC) %%
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FIFIRZELEE (1, AH E TS [ R 57 %o SRR A0 P i - 12 AS [ 33 T A 5 e 1) R ) 223508 . SMY DL it
FREMAEAMIEAED, ERFOKCEREIERZE. ZE AR R A T 5 BI04
Mo, WTERARE BAEEE L. sk, SMYDI 7EAFMEAL R ILGFIEZER, 7E GAC
AN FRIB TIFINE HCC HE bRk B, SR TR R A H LR = LI R 4 T Rel.
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FFAEAE SMYDS 76 a3 N FRIA R LR . AR R B 2005 4 Rr 38 N AL R e M S5 AE M 2 T g
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SMYDS5 fF g 8 2 1 R WE AL R R 1, I 2 R L S b R R Rk R A T A
SMYD5 5 NCoR #ifHiaE A &g &, MAEERE3) P E A He SRR 20 A7 5 =
A6 (HAK20me3) Btfio 1% HIEAAE N —Fhmmbric, PR Toll FESZAR 4 ¥ JAEHE K (1%
KB FERRT4E (ESC) w1, SMYDS i@id /5 HAK20 FIEAL M, 45 5 s 65 X 3
BERRIL, X4ERE ES UM B FEHT, R YERE R SR T 4 IIER RIBF L
WAL HEERY, SMYDS b % e N2 [ H3 RRER P F R RN, RERS (AL 418 A H3 (136
22 36 AL (histone H3 lysine 36, H3K36) 4 37 fi B H EEALAEMH), SMYDS BJ 78 41K il S 3 1
o B AR AR SR 1 B ARk T R R IS B A H3K36 = HIEALITE AL, UV pR e (R A
FAHERMEEA 1 FRIALPY, SMYDS fefistl RNA BB RSN E s T X, @
AL H3K36 = LB FL3%E 2 5 sl A il R i 1422, BbAh, SMYDS W2 51
PR L. AR SMYDS 45 AL 60S kiR RPL40 7 JE (i IR 22 47 = F3Eqk

(trimethylated ribosome RPL40 lysine 22, RPL40K22me3) , A Il {3 &3 1% 4 A A1 25 13 57 45 Bl o

SMYDS5 7E £ Al iRk B Mo bt F2 b Rk Sk AP E T . fEBE iRl h, SMYDS IRk
Bk SEBE RARICRIE T TR, £ SMYDS it RAEALTTER HAK20me3 7R 15 58 R 41
Mo 427 7E ES AR A, SMYDS 7K Pk 2k 2 5 25 52w 240 14 15 SR 588 A 7 9 2 8o A 1LY
I H SMYDS Ref¥ B S5 ks A AR, MG #F R T RAETRE DS 5 Q0 Rk 4E FI24H &
I8 e, B SMYDS 1] e 7R ¥ Y ()5 8 0 A2 b R AR R T RES, A, B 5T 284 7% SMYDS
WL HAK20me3 A6 e € i i AN 4E 5 B R AR e v . 76/ RG240 i o fb i #2 v
SMYDS5 W4 T B LR 25 1 i AL AL, 123 PR H4K20me3 F H3K9me3 ik, i —
SRR SMYDS 52K 5|2 1) Ji PR 2R 5 2 1 5 K AR iy B A2 1 S P YR P 0 2 s B e AR 1
SRR R OIS, X4 FUIEST SMYDS 3 ik i 1 57 e €5 BORE i (2 3 HAK20me3 Frid
PR E E DNA JofF, e FE P 4ERE ES 4ingBE R4l fase . SMYDS Bk G 85t
Sfa fiRfifHh H & DNA 505380, W IRIFER ]8T HAK20me3 4 #F 5 R 41 58 B 27,
3 SMYDS5 TE5R H IR Ut R

SMYDS5 Gl % 2 PR EL A RO R &G 5@, SEEN R R RS 3,
VAR BIBF 7378 T SMYDS5 78 HCC® 2 GACIO L), %5 4 1799 (inflammatory bowel disease,



IBD) BU B XEM X% (rheumatoid arthritis, RA) BHPL & A S Gy B 8  (human
immunodeficiency virus, HIV)POUSGe i) SC88E L IX R H A BB ] SMYDS [VR 7 SRBE FR 4L 78T

iR 1,
1 SMYD5 585K H:
Tab.1 Correlation between SMYDS and diseases
Disease o
Related factors Significance References
type
HCC SMYD5. RPL40K22 SMYDS is a potential biomarker for HCC. [8, 21]
High expression of SMYDS5 promotes
malignant progression in GAC and
GAC SMYDS5. RPL40K22 suggests that targeting SMYDS5 could [6]
serve as a component of combination
therapy.
key epithelial-mesenchymal
. . SMYDS5  expression influences cell
transition N Matrix
LC migration and invasion, making it a key [7]
metalloproteinase 9. SH2B N\ )
factor in liver cancer metastasis.
adaptor protein 3
SMYD5 .  peroxisome
IBD proliferator-activated SMYD5 may regulate mitochondrial B31]
receptor-y coactivator 1-o function and intestinal homeostasis.
(PGC-1a)
SMYDS is a novel regulatory factor in RA
SMYDS5 . Forkhead Box
synovial membrane injury. Targeting
RA Protein O1 (FOXO1) . , [32]
SMYD5 may provide a new local
hexoki 2
exoxinase treatment approach for RA.
SMYDS5 . Trans-Activator High expression of SMYDS5 promotes
o HIV transcription, and together with
of Transcription (Tat) .
HIV USP11, it may serve as a potentially [30]

ubiquitin-specific peptidase

11 (USP11)

valuable intervention target for latent-state

therapy.

3.1 SMYD5 5 HCC



JFUR M I SRS AE A B E AL R 28 3, & SEUEREM AL E BN 2 —B3, &
RVEFE £ 2y 8 HCC. AR e LR A BURE, Hort HCC 5 BIAT A KB Y 75% ~
85% /e AP, R I EEMATEIR T IEATARIGTT, GRERVIBRATRAE, (HEIEE A
<2 em KEF, FUIBRARSE 5 B2 KFMEIL 70%0°°0, 3f HITER, HCC MEFEIRIT 2
VIRARPIEL R o o, Mk, FHREER M HCC 2 Wibr S8 BOH 251036 7 #E S 06 HCC B
F R EEL,

Z LU 72458 T SMYDS #£ HCC KAER I ER . 5 IR IF4ZUELL, HCC 4
4 SMYD5 JA 31 X 2 IR F I ICFEAGIRAS, X PR 1 R AL 2 208 3 SMYDS5
FIEAFRET R . SRIEK SMYDS Re (2t w4 B sE . TR R 268 70, IF HilmIR
B 7 BB R SMYDS s RiA 5 B E A RIS HE VK. th4h, 24 SMYDS Rk kI,
JF e 4 o A2 B S5 AT 25 D R ORI Y SR 1 90 . EEFERE B, Miao et al®UZ 3 SMYDS J&—
TRz b A4 PR R B2 AL W /. RPL40K22me3 fRIERI S HAM A M. /£ HCC 1, SMYD5 Al
RPL40K22me3 ¥R % I HE5A RUEHIE. SMYDS/RPL40K22me3 i 2k S EIUAZ W (A filf 43 1
I BHREREASZ B . FLU, SR SMYDS BT P A3 5% mTOR #5597 2. 4% LATIA, SMYDS
£ HCC A R K e s /P AR R JE K XU AL, (2 kiR 40 L G R iR 2%, JF 5 8
BTG VIR . SR, SMYDS 1EA PR B R H BT 0572 £ 5. A DFFIESEH
FHEATTRE R ZFEAE A (1 RPL40) . HIFNAIRIERY SMYDS 1ERFE A+ T Al fifb 4l
A H3. H4 PR, BIRPJE LS RAER, SMYDS V) LR oK 56 4 I, 3L
e R A HE A A RE A fr it — PR FE . BT, SMYDS £ HCC 1 iAE L i 47
Geil, FEWRARHE @R (41 RPL40 ML) S E B ImEE . oE— 2 Ui w2k i s
FEFFRE B (I BARE T, AT B T2 B SMYDS (4> THLE, I AR a7 SR Bk
e
3.2 SMYD5 5 LC

LC /&4 BRIE H B0, O WL & A I RV 7 R LA R, T IR Bk . AT
FRERLR, EHE, 4 90%K LC BEFLTIAR TR E AR . RENART RO
I FOER )R T BE % BTG — e ik JE , (LR S s Rz A A (Y B 4247 A I RV 7 1) 3 R 08
Tae et al AL SMYDS 1] e & LC HifE i y7 I ES il SMYDS 7£ LC i mRik, it
VRS b B (RS A OB bR B AN L i 43 8 £ g 9 M RIA (Rt MR A% . I SMYDS Wi %
-l AR, SR R, B RATIOH B RIS RUER . BEAh, SMYDS
T 4R HAK20me3 & 7K T~ 401 fiigg #0015 -7~ SH2 S5 M #2811 B3 IUERIA, T
5% LC 4 I F 12 22 R
3.3 SMYDS5 5 IBD



IBD J& T8 PEAR R e M08 SOAEVES, B AT HO R AR A, R BB R 2
W) I 7 5 22 Tt TR 3 29 T e s R0 o« e rh st M 5 i 6 R e B TR A e LI 2R AL BOL, IBD
R RIS, CBOINI AR AL AN, Hou et alP i 58 K I IBD 3%
W b pedmffirt SMYD5 ik R B, H 5 S YRE A0S Z Ry LR T 1-a
(peroxisome proliferator-activated receptor-y coactivator 1-a, PGC-1a) Kk 2 A5, SMYDS5 il
TSR R AR 223 FRIEAL T PGC-1a FEAL, fR3E PGC-1a V2 Z AR AL (I REAR B AR, JETTT
5 T SRR Ty e A i 3 e B e BE I o o b R SR MR R BR SMYDS IR ER £ Il IR, FE R
SMYD5/PGC-1o I F] § 2 IBD V5 J7 HITEAERE A
34 SMYD5 5 GAC

GAC J2ABRES FORH WARRESAY, B0 7E PN TR (0 &7 26 4 25 v T I A b XN T,
HFE T AL SR A SO T R A (55 3 A2 GAC (3R T MEFE BEA:, e HL 2 i 0 e A8 P35 491
HAl, FARUIBRA ZME— BAR BB 6T T, A A BEME G TR XTIk
ITFERBITIEE, WRZRANIT. U7 EGIT KRBT EEE TR, AiMixis
FEVEAIT BAFAE R IR, BB 5 HBRIT I 253 5142

Park et aliff 75 KBl SMYDS K HA# 1674 RPL40K22me3 7E GAC AL B Kk, H
RKKFEBREARME R RAMC. PR SMYDS @il i1t RPL40K22me3 21l 5
HEARE, (EHR SR . PI3K/mTOR B 7F 2 i sy b 3 55 8 80s , 5040 M e R 44
B PO T AR, MR R A K R LIRS R R . $E a4 SMYDS-RPL40K22me3 4
AALHEIHI IR A K, I8 A] SRR X PISK/mTOR #MHIFI I BUEME . 25 L&MW SMYD5
£ GAC MR KRG BB, IFH 5B RRT BURIE R DA G, NI RE X GAC
137 BB () YR T SR SR AL T B A R IR AR ATV A T T R
3.5 SMYD5 5 RA

RA J&— g it v RGN B 5 %, DSR2 2635 4o R BIRR R, SRR B
TR T I AR S D REFpS Pl AR s BB, RA AM™ H 50 2 A0 &
FORCAFAE W EVER S . AT BIR Bon, R 9 Ve 2~3 %, HIBENLH] AT
AE -5 ME R KT R 2 A B 1 1T B TR 22 SRR R 3 U0 OG- Chenxi Xiao S5 5T K BILAE RA
BE WA S AN F-1B 5 F R A 4EFE TS AL (fibroblast-like synoviocyte, FLS) H,
SMYDS5 %Kik i 3% Ft 5 . SMYDS il it /1 5 Forkhead £ 1 O1(Forkhead Box Protein O1, FOXO1)
AL IG5 2 SRAG B AR, AT DI FLS 3455 . [FRF, SMYDS il b i v 2 (it bl
B, 0% NF-KB {5 518, DRl FLS #E RN . FESPseirh, K95 NTEST AAV-shSMYD5
AR G IR . BRI OGS R AR . AR SMYDS & YA I A 4 4
AF RA RIFHLHI R E L 25, $E SMYDS S 3IaTT SE il GEA RA $24LH 10697 7%,



W 192,

Bl 1 SMYDS5 7 RA KI5 SEB = &R
Fig.1 Schematic diagram of SMYDS signaling pathway in RA
3.6 SMYD5 5 HIV

S HIV RGP 8 —F8 AL G, i W22 0y HIV-1 480 HIV-2 2, H i
W HIV-1 BT E T, BABREPBOLREA, AT HIV-2, HIV-1 K& ERERE
W, THFERE RGP R, HIV 0] 51 R 2Rl gs . Mo S, S ARG R
481, SMYDS5 £ HIV-1 EHLHERE P R 53 2 7 R . Boehm et al**WWF7L4E7R SMYDS
ERGEETE FH FrliEd 2 Mg a2t HIV-1 3. Lk & EA 3R R+
(Trans-Activator of Transcription, Tat) , SMYDS5 #n] 454 HIV-1 58 TG % H—&%,
Tat BILHIK T2 R FF T HEE AR 11 (ubiquitin-specific peptidase 11, USP11) iz &AL kEEE
SMYD35 & H/K . SMYDS5 S K A& Tat H A4k, Al BE47 BT HIV %% . th4h, SMYDS
G K E ] HIV-1 #55%, 78 SMYDS Al il ML S 5 HIV I IRIER G 4E T .
4 HiE
KXRGRGE T SMYDS RIS HIRHE. AV DR S AL Z Mg H PE R . 1Ey—28H
FEEERENE, SMYDS FEMR K A A b il v 2, Gl PR OGRS Tl B B S oA 3 TR K
R e AR, JESD GBI o T AR R A R R P SR BEE ], SMYDS MU E A2



Wr S5 HUE bR SN, R E AR IR T R R R AR T SRS UL RE S A . AR, H
HIETXT SMYDS (45 4 T FF B+ A B, CARIE A3 {8 S A2 RE Sz mTOR 15,
I 2 v KPR [ SRS o U AR, SMIY DS LR HERE T AR b T e el 42 D 8 2 LR o S 3L R IR
N o ASKBIE T T AAEMENT LR HUR ARl b, S5 & M D ReRr s, TF AR T R 2 4 el
)8 [ PR T T IFBe, 9 SMYDS MG RS HEIZ )T 1R BEEIR IR 55 1 Hems
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