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[ Abstract ] The occurence and development of tumors is a complicated process, which not only depends on the
mutation or deletion of genes, but also is affected by epigenetic regulation. Accumulating evidences have shown that epigenetic
modifications play fundamental roles in transcriptional regulation, heterochromatin formation, X chromosome inactivation,
DNA damage response and tumor development. SET domain containing lysine methyltransferase 7 (SETD7) was initially
identified as an important lysine methyltransferase, which methylated histone and non-histone proteins. These modifications
play fundamental roles. Once this modification disorders, it can directly lead to cell abnormalities and cause many diseases.
Studies have shown that SETD7 is related to the occurence and development of various tumors, but the methylation sites of
SETD?7 and its regulatory mechanism have not been fully elucidated. This article summarizes the research progress of the role
of SETD7 on histone and non-histone methylation modification in tumors and the molecular mechanism, in order to provide
new therapeutic targets for tumor pathogenesis and diagnosis.
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SETSJLAZE, XLLHfF LIS T A 22 (S-adenosyl-L-
methionine, SAM) YENHIEALIA, Ji#zsAM L 1 HISLHEES
FIAA R A2 SRR R A B BOR 22 L, AT
SUMBE A AR K L,

E ARV SET RG-S I L Z Fpi i A
WOIMOC, B 2 W) — ol i 5 AN [R) VR L s A [ 4 i e
HOR 6 AR AR 2 R0 . R 3 ER 9 L 271
LA 400552000 1 AR A IR R AR A i 5 e s
HIAHDC, MR 3EE 407, Si36hi. 27907 bk LE
28R HE A AE T 5 e ST A OG o Zeste BE PRI 5 1 [ L
)2 (enhancer of Zeste homolog 2, EZH2) AJEL pE2H
13 b 55270 #% FR (histone H3 lysine 27, H3K27) A=
WAL, BZH2 1RSI . B e . REER . e
TSR Z R R S R OA, PRl R AR A i
FLIRIE | A5 e A IR B R RO AR G o B2 MRS, 5 SET 4
FA3EEE 11 (nuclear receptor-binding SET domain protein
1, NSD1) fEfLH3K 36 XU LAY, fie B R A A 0
Suv39hl (variegation 3-9 homologl) F 2/ FH3IK9M —H
SeAb, FES R IKT RS A AR DR DG Is) ) TR
R (mixed lineage leukemia gene 1, MLL1) A] XX HI 3
LH3K4Z 5P MUY % /£, SMYD3 (SET and MYND
domain containing protein 3) FEFLARNE . & . &5l B
T 55 Z2 MR R B R R 20k, S R SRR AR S, 5
SET ki 2 iR HH L F4 #2137 (SET domain containing lysine
methyltransferase 7, SETD7) AJ {15 H3K4 T Ak, fF5E 089
W/RSETD7HZ S . FUIE . B . I 45 2 Filk
PR B9 & AR R o DL RS IR SET Rk 8 F 19 18
Wi S 5 e e LA DA O . BB R ST AN TR
S BT — S i 2 B R AR RS I 0 R,
BIX01294 124 55— 41t 18 A 2L 58 51 2R Pk 2 A i A1)
il 750 2 B R A TR SR, S R R T SR A TR
o2 Cyproheptadin 48 1] LIV N SETD7HY/ N1
R, e A AR P 5 I A O 2 1 CHOPFTH3 K 4mel
F1%3 2 12K ok T8 B3 e ML 75 5 140 T A A0 S RAE SO 22 I
PIANIE, SET S 52 BRI 5GTE o AR S0 2%
SET D748 M i) &) S 15 g ) R OGP R 8] 42 23 1AL 45
J5 IO BE ML, SRR ii2y 7 1 BT A0 R s K
LiLTgs

1 SETD7HIL I K 2E5#

SETD7/&PLMTs K JiHh i) — 51, e T HeLaZl g 1)

AR MAZ R BRIBOHAT, AT HGE S HFR WK MT7, SET7/9.
SET7SETY, HH N FAME 45 Y alk (4q28) I,
P )8 S AT DRSF Y SET 45 A B, AL 8 NI A C iy, AH XS
I3 TR 250 kDao SETD74 5 H R AL n] 45 25
JR AN o 2 ) DAL A 1 o R R =2 e 8 AR ELARE T
HN 32 B RE SR A 1l F B S5 MR R E I, Com R EER
FEAEALIAERT, 255 H B 5~ S AM BRI 0 T B, o PG
e M 30| IS W A8 2 TR 2 A I B A 02 1 L, et
BN JEH3RA4 BRI TP R SR . BEE BT ITRY
R, KISETD7i0 o] B Ak pS3 . E2F1, TATARESS &5
%54 710 [ TATA box binding protein (TBP)-associated
factor, TAFIO] N l&ﬁ])’?ﬁ?%ﬁia (estrogen receptor a, ERa) .
5 I T S SIS B 13 (signal transducer and activator
of transcription 3, STAT3) | YapZ5dE4H A H, AR ZHE A
AITIRE . Al & A SET 4 M PLM Ts—4%, SETD72
HATME R BT &SRR LG FE o LYY — LERIF 5L 23-29)
LR RWISET D7 TS WL 73 P oG B 2 DR LA 2B 2R
(myogenin, MyoG) [R5 5%, {2 LAY 51k
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2.1 SETD7X 4L AR IRALE /R A& H 3 L
B — AR PTE RR . /IMACE R 291507
A A DNARIZHE T (H2A, H2B, H3, H4) HE[F] 2 Al
LR A 4B AT AT N i 6 R A A /MR Z A8, 3k S 4
AR AR AL AL 2 Bk CRHLSE 2R SRR 1B
Mo 3K SR MU B 5 51, ER AT DM e ik
KA HAT s, RIZRWEHEE 1R, SETD7 T20024F
BRI, OO YL R Y A R A MEHRT, Tao%5 R
KIL, SETD7AMiEfL H3K4k A= s HSEAL B M, 412 U i LA
Mo A BN, MR HE- -85 1 K B Sankrityayan®§ P2k
MSETD7A] B KAk 41 5 FAH3K 4, M T i A 5 30
B LR YEAL S JAE N o Fujimaki®289 % B, SETD7H %4k
H3K4J5 BTG AR 4R b i — E AL A A U2 (nitric-oxide
synthase 2, NSO2) %3¢, it #F R MEAH MR+ 1% . Tuano
LRV, SETD7 R H3K4H 4k, HaT 3%/ NEUIR
rEm 10 R B SN IR S QR B3 Y i i1 1 A 6=
PR ELRE A0 B P s, SETD7RE VY H3K4H 34k,
P — A5 PO A ALY, DL AT R ASET D70 3 i
AL B S S5 A 24k, 52 M 40 6 S 3 & 28 1 2k 5k
E Uy
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A G i — S J g A PR B A O SR e S IR A
RHER, HAR S0 . EARa R A,
BRI 1SRRI GLi3 | pS3. E2F1, TAFI0., ERa,
DNAH LR 1 (DNA methyltransferase 1, DNMTI) |
RelA. STAT3 . YY1 Yap5s, EAAARL & Y M AE iR
AR IL R 150, Fu 3% B, SETD7A] LA 5
K ¥Gli3 F1YK436 . KS9S7 s, MM Sonic Hedgehog
{55 1 i, sl nk & h & #E EZAEH . SETD7
AJ AR BSCRR D) 5 B 441 fifL 988 2 11 (retinoblastoma protein,
pRb) FIKS73FIKS10107 4, BH Lk 24 it J&1 101 37F A S 11, AT
e 4 fL 701k S 40 i 5 2830 SETD7REfHpS3HYK372 .
K369 i K A= B LAk, AL AL 5 1 p s 3Fa E PEHE AN,
AR — 20 58 5 0k B L D A T AL PE T . A F SRR
SETD7 Ak p S35 e 2 & LWt i Tip6o, 1T
CEARAE i, FAE DN A B2 b J # 8 BERYAE I o
SETD7A[E4kp6s |- HIK314 . K317 i 3 Ak I B 4%
POE A% -« B (nuclear factor kappa B, NF-xB) {55 i
i, HIEAL S fp 6 STEE PRI , 12 RALBE it , p6sHI
DNAZS 4 145 il 1A e i B4, SETD 7l fiEfbpes 1Y
K374 A4k, WAL S Hpe STIARAERE Y [ R IAAE
-« (tumor necrosis factor a, TNFa) . BB ER-1

(macrophage chemoattractant protein 1, MCP-1) | 14l
/3-8 (interleukin 8, IL-8) | A3 74545 (U RE J1 L 5 01,
SETD77] FHEL AL MW 2K 3214 (estrogen receptor a, ERa) JIK
HEHT30200 B 2R, HCHE RS E 1k 4 o DA T g 5 9 3R
XL LR A0S Bo) DNAG1 5 SETD 7ML HATT AR IR 7
E2F1AYK 18513 i 32 M, 12 #EE2F1A9 Z L AL FIBETR 1k
IR, P T B SETD 7R Flap R N VI 1 (Flap
endonuclease 1, FEN1) fK377/ S HEFTHHE AL, 76
DNA 302 rf & # H A VR HIB7 WAl B L fE DN A
LEAFESENTYYL (Yin Yang 1) _EAYKR24707 55, AT
H 455 DNARE - 52 Wi K& PR 41 A0 RS 14 2 4 i 3 4
1681, SETD 7] LAH IEAL TAF 101447 & 45 A 8 5524 A ik
R 189 N Z R , 1A Hi il LIS SR TAF 10X RN AR & il
LR, B E7), Han %6 SR IBESETD7/E AR 12
Z R DNAZE A SRR A2, A3k B 3l 9 Lys-362.4k
HIE4k . SETD 7% 238 7T LAFFE Lys-S14b L H L {L TAT,
FeoE N PE BB 7 (human immunodeficiency
virus, HIV) JEH 235, ZEHIVARIRLHIT R G —E 1
YEHIRS, BEE BRI AR A, SETD7HIEALARA
VRS2 BIBOR B2 1 5GTE

3 SETD7S P ERITE R M R ELRIEHLH

AR BB MSETD7RR T LRER, 571 IR
P B TP il S 22 Rl MR B DA OG, SETD7/E
J IR I FIIRY T R B —E B TR

FUIRIRRVE R BB A 2 et B 1 Hi R i 2 —, 73K
[ I LT Y S A AR I X 22 5 o SRTISET D7 5 5% 58 H 7
AfaTRH EAE IR FUBR AR A AEAT NG AE o Zhang S5
BRI, SETD77ES0 7L s b vh B i M, JF5 A&
J2 A=A K F (vascular endothelial growth factor, VEGF) Wy
5 B M A B0 B IEARSE, SETD 7RV Al 37 1) 2L Mk o6
BURA R A5 S S50 R WITE AN FLIR B A0 &
MCF?7, ZR-75-1, MDA-MB-231- [ SETD7 1] 4 %5 i il
AN AYIGEE | TR AR AR, RS 4R BRI SETD 7
BEDA 5 B A R 1 AR . SongESR I, FLARERAN
Juh SETD73RIA PR e dE A0 ML i B 5 . ST I = 28,
SCZ AT ARG 5 . iF % M2 28 . Montenegrof Lk
B, 7EFUE AN B MDA-MB-23 1+ i 2k SETD7 1] 1l i 41
MIRIEFEIT RS , L S (S 5 T A0 i A 22
AEST . SIFEIR AR E B TS FIFE N R IAZE S (Gene
Expression Omnibus, GEO) $#&)%, 73Hr TSET7/SETOHY
ik, 76 NFLIMEAN I ZMCE-7 FlIMDA-MB-23 14 2 57 Fl
oM R R, I | e HT3E . GST pull-downFll
Z R E HATHLRIBE I, 45 RIITEFL I SET D7
(22355 B AAE I SR OC, IR NI SE R SIMIE 50 75
SET D71 LA 12 34 7% RUN X 22 38 20 i 1) 3 7% 2 22 ik
71, SETD7A] LIS E A TRIM2 U EAE S 512 £k, Al
WF 5% 5 B4R B 45 3 /R SETD7ZE LI 0 & A K S p &
PRI R A )28

[ FERIBET R T, RS RERHEIRITR
WCRIBET -1 FEE K . Daks55 0% 3, FIHICRISPR/Cas9
AV i g 240 A AR A S49 LA K AE /N il 9% (non-small cell
lung cancer, NSCLC) 4tk H1299 fRISETD7, 455 i/~
20 HE B 1 S R RGN, 23 T HIL R DR SET D 7 40 i J
%EECyclin AZH:‘l]Cyclin D133k i, E-cadherinZEik
T, T 20 L TR) A AR VR 06 HE L, AT oA
LIRS BE S 1G5, 5200 1200 0T B0 5 2R PR R 5 (]I
K BRSETD 7 J il 385 5 3 1 it 9 240 78 SR AR B e £
(mitochondrial membrane potential, MMP) . BEEZfE |
WOHIEFE AR, B /RSETD 7R RES: it 4n i ny fe a4 Qi
AR PR ZH A 20 S 5 [R) R A RSB T D7 78 i i 8 4R
TR AL T RO AR 557 414, ZENSCLCANI R H1299
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Tab 1 The non-histone substrates, lysine residues and role of SETD7 in tumors

Non-histone substrates Lysine residues

Role of SETD7 in tumors

pRb K873, K810
p53 K372, K369
p65 K314, K315, K37
ERa K302
FEN1 K377

YY1 K247

AR K189

TAT K51
Sam68 K208
B-catenin K180
elL42 K53, K80, K100
YAP K494

FXR K206
PCAF K89
SUV39H1 K105, K123
HIF-1a K32
FOXO03 K270, K271
UHRF1 K385
DNMT1 K142, K1096
SIRT1 K233, K235, K236, K238
RUNX2 H3K4
Gli-1 Unknown
ARTD1 K508

Gli3 K595, K436
E2F1 K185

Inhibit cell growth in osteosarcoma®®"

Cell cycle arrest induced by activation p21/WAF/CIP pathway in osteosarcomal®?

Induce colorectal cancer cells apoptosis!*3!
Inhibit activating NF-k B in A549134

Activate downstream pathways in HeLal®"!

Increase sensitivity of ERa to estrogens in breast cancer, SETD7 as an indicator of

poor prognosis in breast cancer®®!
Participate in the stress response of cellsi”

Activate transcription38

Enhances AR activity, tumor promoter in prostate cancer!*’

Some roles in HIV#

Impair Sam68 nuclear activity, tumor promoter in colorectal cancer”

Tumor promoter in HelLa cells®!
Protein stability®2
Increase tumorigenicity of overexpression SETD743!
Activate transcription™
Unknown
Promote cell proliferation in Saos-2143!
Negatively requlates HIF-a transcriptional activity®“s

Unknown

Methylation of UHRF1 by SETD7 is essential for DNA double-strand break repair "

Induce EMT in breast cancer cells®8!

Involved in DNA damage in prostate cancer*”!

Promote proliferation, migration and invasion of breast cancer cells®*%

Inhibit oncogenic activities through regulation of Gli-1 expression in breast cancer "

Involved in cellular oxidative stress responsel>?

Promote the growth and metastasis of lung cancer cells*

Promotes hepatocellular carcinoma progression**

HIV: human immunodeficiency virus; EMT: epithelial mesenchymal transition; pRb: retinoblastoma protein; ERa: estrogen receptor a; YY1: Yin

Yang 1; HIF-a: hypoxia-inducible factor-alpha; SETD7: SET domain containing lysine methyltransferase 7; NF-k B: nuclear factor kappa B; DNMTT1:

DNA methyltransferase 1.

ASA9TEARSET D7 A] LA S Jili 46 40 i iy iE RS RN 28, B
FEAH OGS R i 4 J& A5 2 (matrix metalloproteinase 2,
MMP2) . VEGFEF iAIne ) LezinaZ 634 fshort hairpin
RNA T pS3HLBEH & F A E2F1NSCLCAI I H 1299
SETD7MYFR A, G50 RIS T, W2 R R
YA TEG 01/ 0, i — LRI B9 R BISETD 7R LA
BEMEE2F 1 — 20 520 N L P73 335, B2FI7E i
W FEBURAER, SETD7IRIN AT LGURESTP73, IR R
BIBE AT R R R IATP73 L AT 22 . GuFBIL B,

SETD71E AN 22 H1299 &% AS49H 1) 32 1K K- i3 F1E
WM HEK293 40/, H129940 i1 £ ikSETD7)5, i

YRR T, R AN MG A, B ok FE2F1RIA T, @ik
SETD7/efe B4 MIIH T, E2F1363k il AL B OTSE
o S Y L L RS G SET D 7 76 il ek 3 240 it v 26 B0 11 7 i
A=W~ R0, A6 RT R H A L ) AR S B BE BB M A67
AN )3 1

5 i E IR 4 BRI 385 U A bR, 7 g
IR =7 . AkiyamaZ5ES9HJF 5% 17376151 J5 K M
SR, Gl F a5 R B o 1296 B % SET D78k 5%,
RFRE, HERkgfLt, kS IKRASETD 74 R M
BARMAEA R IRIK SR B L R BUG AR . L5 45
R BRI MKN74 . MKN4S, AGS M KATO-IITH R
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SETD74:5 [ SREK1IPI, PGCHICCDC28BHE# A Fif,
SRS AL LI MMPT, MMP7, MMPOPH & Ei, - HIH
T AN HEFE . RS FR 2268 75 ML 9L RIWISETD7
FESREKLIPLFE SR IRV A 114 kb-6 kb FIE 8 FPGC
HMICDC28B4E Ay, FAHIBLALAT i H3K4, %W 9T K WISETD7
AR B A BRI AR R

JHF s 2 B UL P R P bR 22—, A R R 2 T K
TRPHAS . GuESI R, 5IEF T4 L2441
Eb, FFEE4IH RSMMC-7721, Bel-7404 . Huh7, HepG2.
QGY-7703, HCC-0010"1SET D73 ik X0 i Fh s, Hs 4
Ml ZSMMC-7721HSETD 785 i I J , A2 i AL i g 1, 3L
TR HE S0 LA, MiHepG2 M Bel-74041 F 1K % KN T,
JHTRIEAC, RS9, Wi Chen%F & B, IFHEIG IR
WA ST SETD 73R A /K & T o5 4141, Won
SETD77EH LT I m R B SR H R . B & MR
K TUGAR B VIMC . FHEAIM R Hep G2 it ik
SETD7/J5 {E U AL 3458, e 40 i RSMMC-772 1
IKSETD 758 3=k I 15 40 [ J&] 303400 o 200 B re 3845 . DA Ao
¢ /RSETD7 16 & AL IR e b & #7414
YR

‘B (osteosarcoma, OS) J&—F iy WL G I & P B
PEMIRE, 76 LR E AT A R 2R i .
g leo) 2 BB TR 20 i 22 Saos-2 PR BRSET D 7)5 42 HE 40 i
(BasE, 51 E Sirtuin1 8 /K- B, ALEIZHSETD70]
FH AL Suv3onl, [ SLRIZIATE R, (i SF A ARG AR AN 7324
Lezina% 635 BlpS3BHMERI U208 41 i Fh ik = SETD 7RI 4N i
L2 SR S A, R G £ o S 0 vE & BRSETD7 7]
FH L AL S [HFE2F1, CCNE1RYE 8 F4b H3KOMe3 TH
TS e 200 6 J S0 A LB R 2%, LRI 98 & Wp21/ WAF/
CIPTEDNAT A5 T HEMIVEH.

Y SLIER (R AU T -3 A LM A B 2R 0 0 R g v 37 31)
H—, BAWZEE R A SETD7 A miR-153 7] #1157 &
FEA R REBE AT RS, B9 K A HISETD 7KL 5, ps34.
WAL AT T, 4 5 B0 SLR A A R T SPEREE A il

(acute myeloid leukemia, AML ) 25 5T 1 LI P IR 41 g
T FRE B A BN ERAE B — 2 MR R, GuEBO%
I, e8I TEH A EBE AP A I BISETD 72 Bl Mk,
13541 A H b 18 i SR I IR Fe TR EL Bk Rk, stk
MM ZNB4 . HEL . HL-60, THP-1, KG-1¥ K ) &5
FIKSETD7, KG-laA Kl FI 3Rk, TEAMIKG-1arid ik
SETD7/a e sEA ML IR T, A e bR KG-1 56 R S 4 il 40
T, FE2s B D, FILE S SETD 7] £ 1fiSames,

fLECAK208, AW B2 R B th R R m Rk
SETD75Sam68 NI AL/ T &, L AL SET D7/ L it
AP R Rk, P ZEHSETD7 A/ S DRAICK 3 F I
[ H3K4me3 7 4108, 38 3§ [iImiR-18a-3p il 19 5 Jo 73 21 iy
ORI

4 RE

NG e NN Y NN N N i NN
L908 B i 9 A T bR v B AR 4 R R I O A L il
SETD77E MR AL b ) 4 E HIE A S, FEAN R 4120
JS TR [ Je 20 B v S B[R] ) A P 220 o i — 20 SR I
A IR FE M 5 AR 5 e M o X P ZREVE AR &
TSETD7HIVEIPLIIE A, A BN A AL, B mT LA
X AR A T A, RS 5T B ETA AL THRE B
Br, W INRA RS TP 9T o R, 3875 7EAN ] 2 Al
i e F) 240 B 3R B PRAEAS TR R IR A RIBFE, ffiSETD7
TE NI e A S e Bk R e AR I SE I M, i ASETD7 K
FOBR A IR R YT R 25 W R S HE RS RN SR A

2 E X

1 Herz HM, Garruss A, Shilatifard A. SET for life: biochemical activities
and biological functions of SET domain-containing proteins. Trends
Biochem Sci, 2013, 38(12): 621-639. doi: 10.1016/j.tibs.2013.09.004

2 Melcher M, Schmid M, Aagaard L, et al. Structure-function analysis of
SUV39HI1 reveals a dominant role in heterochromatin organization,
chromosome segregation, and mitotic progression. Mol Cell Biol, 2000,
20(10): 3728-3741. doi: 10.1128/MCB.20.10.3728-3741.2000

3 Yu T, Wang C, Yang J, et al. Metformin inhibits SUV39H1-mediated
migration of prostate cancer cells. Oncogenesis, 2017, 6(5): e324. doi:
10.1038/0nc sis.2017.28

4 Tachibana M, Sugimoto K, Fukushima T, et al. Set domain-containing
protein, G9a, is a novel lysine-preferring mammalian histone
methyltransferase with hyperactivity and specific selectivity to lysines
9 and 27 of histone H3. J Biol Chem, 2001, 276(27): 25309-25317. doi:
10.1074/jbc. M101914200

N Shinkai Y, Tachibana M. H3K9 methyltransferase G9a and the
related molecule GLP. Genes Dev, 2011, 25(8): 781-788. doi: 10.1101/
gad.2027411

6 Dong C, Wu Y, Yao J, et al. G9a interacts with Snail and is critical for
Snail-mediated E-cadherin repression in human breast cancer. J Clin
Invest, 2012, 122(4): 1469-1486. doi: 10.1172/JC157349

7 Tian X, Zhang S, Liu HM, et al. Histone lysine-specific
methyltransferases and demethylases in carcinogenesis: new targets for

cancer therapy and prevention. Curr Cancer Drug Targets, 2013, 13(5):

HERERERERE
www.lungca.org



e 2 a5 20234F 1 H 5526545 1]  Chin J Lung Cancer, January 2023, Vol.26, No.1

43 .

10

11

12

13

14

15

16

17

18

19

20

21

558-579. doi: 10.2174/1568009611313050007

Kirmizis A, Bartley SM, Farnham PJ. Identification of the polycomb
group protein SU(Z)12 as a potential molecular target for human cancer
therapy. Mol Cancer Ther, 2003, 2(1): 113-121.

Watanabe H, Soejima K, Yasuda H, et al. Deregulation of histone
lysine methyltransferases contributes to oncogenic transformation
of human bronchoepithelial cells. Cancer Cell Int, 2008, 8: 15. doi:
10.1186/1475-2867-8-15

Kleer CG, Cao Q, Varambally SR, et al. EZH2 is a marker of aggressive
breast cancer and promotes neoplastic transformation of breast
epithelial cells. Proc Natl Acad of Sci USA, 2003, 100(20): 11606-11611.
doi: 10.1073/pnas.1933744100

Beguelin W, Popovic R, Teater M, et al. EZH2 is required for germinal
center formation and somatic EZH2 mutations promote lymphoid
transformation. Cancer Cell, 2013, 23(5): 677-692. doi: 10.1016/
j.ccr.2013.04.011

Simon JA, Lange CA. Roles of the EZH2 histone methyltransferase
in cancer epigenetics. Mutat Res, 2008, 647(1-2): 21-29. doi: 10.1016/
j-mrfmmm.2008.07.010

McCabe MT, Ott HM, Ganji G, et al. EZH2 inhibition as a therapeutic
strategy for lymphoma with EZH2-activating mutations. Nature, 2012,
492(7427): 108-112. doi: 10.1038/nature11606

Lucio-Eterovic AK, Singh MM, Gardner JE, et al. Role for the nuclear
receptor-binding SET domain protein 1 (NSD1) methyltransferase in
coordinating lysine 36 methylation at histone 3 with RNA polymerase II
function. Proc Natl Acad Sci USA, 107(39): 16952-16957. doi: 10.1073/
pnas.1002653107

Yan W, Guo Y, Xu F, et al. Identification of differentially methylated
regions associated with a knockout of SUV39H1 in prostate cancer
cells. Genes (Basel), 2020, 11(10): 1188. doi: 10.3390/genes11101188
Ballabio E, Milne TA. Molecular and epigenetic mechanisms of MLL
in human leukemogenesis. Cancers (Basel), 2012, 4(3): 904-944. doi:
10.3390/cancers4030904

Yoshioka Y, Suzuki T, Matsuo Y, et al. Protein lysine methyltransferase
SMYD3 is involved in tumorigenesis through regulation of HER2
homodimerization. Cancer Med, 2017, 6(7): 1665-1672. doi: 10.1002/
cam4.1099

Hirano T, Fujiwara T, Niwa H, et al. Development of novel inhibitors
for histone methyltransferase SET7/9 based on cyproheptadine.
ChemMedChem, 2018, 13(15): 1530-1540. doi: 10.1002/cmde.
201800233

Batista IAA, Helguero LA. Biological processes and signal transduction
pathways regulated by the protein methyltransferase SETD7 and their
significance in cancer. Signal Transduct Target Ther, 2018, 3: 19. doi:
10.1038/s41392-018-0017-6

Kubicek S, O’Sullivan RJ, August EM, et al. Reversal of H3K9me2 by
a small-molecule inhibitor for the G9a histone methyltransferase. Mol
Cell, 2007, 25(3): 473-481. doi: 10.1016/j.molcel.2007. 01.017

Daigle SR, Olhava EJ, Therkelsen CA, et al. Potent inhibition of DOT1L

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

as treatment of MLL-fusion leukemia. Blood, 2013, 122(6): 1017-1025.
doi: 10.1182/blood-2013-04-497644

Sankrityayan H, Kale A, Shelke V, et al. Cyproheptadine, a SET7/9
inhibitor, reduces hyperglycaemia-induced ER stress alleviating
inflammation and fibrosis in renal tubular epithelial cells. Arch Physiol
Biochem, 2022: 1-9. doi: 10.1080/13813455.2022.2105365

Tao Y, Neppl RL, Huang ZP, et al. The histone methyltransferase Set7/9
promotes myoblast differentiation and myofibril assembly. J Cell Biol,
2011, 194(4): 551-565. doi: 10.1083/jcb.201010 090.

Daks A, Vasileva E, Fedorova O, et al. The role of lysine
methyltransferase SET7/9 in proliferation and cell stress response. Life
(Basel), 2022, 12(3): 362. doi: 10.3390/life12030362

Gao L, Yu W, Song P, et al. Non-histone methylation of SET7/9 and its
biological functions. Recent Pat Anticancer Drug Discov, 2022, 17(3):
231-243. doi: 10.2174/1574892816666211202160041

Gong F, Miller KM. Histone methylation and the DNA damage
response. Mutat Res Rev Mutat Res, 2019, 780: 37-47. doi: 10.1016/
j.mrrev.2017.09.003

Wilson JR, Jing C, Walker PA, et al. Crystal structure and functional
analysis of the histone methyltransferase SET7/9. Cell, 2002, 111(1):
105-115. doi: 10.1016/50092-8674(02)00964-9

Fujimaki K, Ogihara T, Morris DL, et al. SET7/9 enzyme regulates
cytokine-induced expression of inducible nitric-oxide synthase through
methylation of lysine 4 at histone 3 in the islet p cell. J Biol Chem, 2015,
290(27): 16607-16618. doi: 10.1074/jbc.M115.661777

Tuano NK, Okabe J, Ziemann M, et al. Set7 mediated interactions
regulate transcriptional networks in embryonic stem cells. Nucleic
Acids Res, 2016, 44(19): 9206-9217. doi: 10.1093/nar/gkw621

Gu Y, Wang Y, Wang X, et al. Opposite effects of SET7/9 on apoptosis
of human acute myeloid leukemia cells and lung cancer cells. J Cancer,
2017, 8(11): 2069-2078. doi: 10.7150/jca.19143

Munro S, Khaire N, Inche A, et al. Lysine methylation regulates the pRb
tumour suppressor protein. Oncogene, 2010, 29(16): 2357-2367. doi:
10.1038/0nc.2009.511

Ivanov GS, Ivanova T, Kurash J, et al. Methylation-acetylation interplay
activates pS3 in response to DNA damage. Mol Cell Biol, 2007, 27(19):
6756-6769. doi: 10.1128/MCB.00460-07

Liu Z, Wu X, Lv J, et al. Resveratrol induces p53 in colorectal cancer
through SET7/9. Oncol Lett, 2019, 17(4): 3783-3789. doi: 10.3892/
01.2019.10034

Li Y, Reddy MA, Miao F, et al. Role of the histone H3 lysine 4
methyltransferase, SET7/9, in the regulation of NF-kappaB-dependent
inflammatory genes. ] Biol Chem, 283(39): 26771-26781. doi: 10.1074/
jbc.M802800200

Yang XD, Huang B, Li M, et al. Negative regulation of NF-kappaB
action by Set9-mediated lysine methylation of the RelA subunit. EMBO
J,2009,28(8): 1055-1066. doi: 10.1038/emboj.2009.55

Takemoto Y, Ito A, Niwa H, et al. Identification of cyproheptadine as

an inhibitor of SET domain containing lysine methyltransferase 7/9

HERERERERE
www.lungca.org



. 44 o

37

38

39

40

41

42

43

44

45

46

47

48

49

N

o ] il e 2 a5 20234F 1 H 52654 1]  Chin J Lung Cancer, January 2023, Vol.26, No.1

(Set7/9) that regulates estrogen-dependent transcription. ] Med Chem,
2016, 59(8): 3650-3660. doi: 10.1021/acs.jmedchem.5b01732
Thandapani P, Couturier AM, Yu Z, et al. Lysine methylation of
FEN1 by SET7 is essential for its cellular response to replicative
stress. Oncotarget, 2017, 8(39): 64918-64931. doi: 10.18632/onco
target.18070

Zhang WJ, Wu XN, Shi TT, et al. Regulation of transcription factor Yin
Yang 1 by SET7/9-mediated lysine methylation. Sci Rep, 2016, 6: 21718.
doi: 10.1038/srep21718

Vasileva E, Shuvalov O, Petukhov A, et al. KMT Set7/9 is a new
regulator of Sam68 STAR-protein. Biochem Biophys Res Commun,
2020, 525(4): 1018-1024. doi: 10.1016/j.bbrc.2020.03.017

Pagans S, Kauder SE, Kaehlcke K, et al. The cellular lysine
methyltransferase Set7/9-KMT7 binds HIV-1 TAR RNA,
monomethylates the viral transactivator Tat, and enhances HIV
transcription. Cell Host Microbe, 2010, 7(3): 234-244. doi: 10.1016/
j.chom.2010.02.005

Shen C, Wang D, Liu X, et al. SET7/9 regulates cancer cell proliferation
by influencing beta-catenin stability. FASEB J, 2015, 29(10): 4313-4323.
doi: 10.1096/1).15-273540

Mahesh A, Khan MIK, Govindaraju G, et al. SET7/9 interacts and
methylates the ribosomal protein, eL.42 and regulates protein synthesis.
Biochim Biophys Acta Mol Cell Res, 2020, 1867(2): 118611. doi:
10.1016/j.bbamcr.2019.118611

Oudhoff M]J, Freeman SA, Couzens AL, et al. Control of the hippo
pathway by Set7-dependent methylation of Yap. Dev Cell, 2013, 26(2):
188-194. doi: 10.1016/j.devcel. 2013.05.025

Balasubramaniyan N, Ananthanarayanan M, Suchy FJ. Direct
methylation of FXR by Set7/9, a lysine methyltransferase, regulates the
expression of FXR target genes. Am J Physiol Gastrointes Liver Physiol,
2012,302(9): G937-G947. doi: 10.1152/ajpgi.00441.2011

Wang D, Zhou J, Liu X, et al. Methylation of SUV39H1 by SET7/9
results in heterochromatin relaxation and genome instability.
Proc Natl Acad Sci USA, 2013, 110(14): 5516-5521. doi: 10.1073/
pnas.1216596110

Liu X, Chen Z, Xu CX, et al. Repression of hypoxia-inducible factor
alpha signaling by Set7-mediated methylation. Nucleic Acids Res, 2015,
43(10): S081-5098. doi: 10.1093/nar/gkv379

Hahm JY, Kim JY, Park JW, et al. Methylation of UHRFI by SET7 is
essential for DNA double-strand break repair. Nucleic Acids Res, 2019,
47(1): 184-196. doi: 10.1093/nar/gky975

Estéve PO, Chang Y, Samaranayake M, et al. A methylation and
phosphorylation switch between an adjacent lysine and serine
determines human DNMT! stability. Nat Struct Mol Biol, 2011, 18(1):
42-48. doi: 10.1038/nsmb.1939

Liu X, Wang D, Zhao Y, et al. Methyltransferase Set7/9 regulates p53
activity by interacting with Sirtuin 1 (SIRT1). Proc Natl Acad of Sci
USA, 2011, 108(S): 1925-1930. doi: 10.1073/pnas.1019 619108

Si W, Zhou J, Zhao Y, et al. SET7/9 promotes multiple malignant

S1

52

S3

54

SS

56

57

58

59

60

61

62

63

64

processes in breast cancer development via RUNX2 activation and is
negatively regulated by TRIM21. Cell Death Dis, 2020, 11(2): 151. doi:
10.1038/s41419-020-2350-2

Song Y, Zhang J, Tian T, et al. SET7/9 inhibits oncogenic activities
through regulation of Gli-1 expression in breast cancer. Tumour Biol,
2016,37(7): 9311-9322. doi: 10.1007/s13277-016-4822-7

Kassner I, Andersson A, Fey M, et al. SET7/9-dependent methylation of
ARTDI at K508 stimulates poly-ADP-ribose formation after oxidative
stress. Open Biol, 2013, 3(10): 120173. doi: 10.1098/rsob.120173

Fu L, Wu H, Cheng SY, et al. Set7 mediated Gli3 methylation plays a
positive role in the activation of Sonic Hedgehog pathway in mammals.
Elife, 2016, 5: €15690. doi: 10.7554/eLife. 15690

GuY, Wang X, Liu H, et al. SET7/9 promotes hepatocellular carcinoma
progression through regulation of E2F1. Oncol Pep, 2018, 40(4):
1863-1874. doi: 10.3892/0r.2018.6621

Carr SM, Munro S, Kessler B, et al. Interplay between lysine methylation
and Cdk phosphorylation in growth control by the retinoblastoma
protein. EMBO J, 2011, 30(2): 317-327. doi: 10.1038/ embo0j.2010.311
Fujiwara T, Ohira K, Urushibara K, et al. Steric structure-activity
relationship of cyproheptadine derivatives as inhibitors of histone
methyltransferase Set7/9. Bioorg Med Chem, 2016, 24(18): 4318-4323.
doi: 10.1016/j.bmc.2016.07.024

Niwa H, Handa N, Tomabechi Y, et al. Structures of histone
methyltransferase SET7/9 in complexes with adenosylmethionine
derivatives. Acta crystallogr D Biol Crystallogr, 2013, 69(Pt 4):
595-602. doi: 10.1107/50907444912052092

Han B, Yang Y, Tang L, et al. Roles of SET7/9 and LSD1 in the
pathogenesis of arsenic-induced hepatocyte apoptosis. J Clin Transl
Hepatol, 2021, 9(3): 364-372. doi: 10.14218/JCTH.2020. 00185

Zhang Y, Liu J, Lin J, et al. The transcription factor GATA1 and the
histone methyltransferase SET7 interact to promote VEGF-mediated
angiogenesis and tumor growth and predict clinical outcome of
breast cancer. Oncotarget, 2016, 7(9): 9859-9875. doi: 10.18632/
oncotarget.7126

Montenegro MF, Sanchez-Del-Campo L, Gonzalez-Guerrero R, et al.
Tumor suppressor SET'9 guides the epigenetic plasticity of breast cancer
cells and serves as an early-stage biomarker for predicting metastasis.
Oncogene, 2016, 35(47): 6143-6152. doi: 10.1038/0nc.2016.154

Daks A, Mamontova V, Fedorova O, et al. Set7/9 controls proliferation
and genotoxic drug resistance of NSCLC cells. Biochem Biophys Res
Commun, 2021, 572: 41-48. doi: 10.1016/j.bbrc. 2021.07.086

Cao L, Ren Y, Guo X, et al. Downregulation of SETD7 promotes
migration and invasion of lung cancer cells via JAK2/STAT3 pathway.
Int ] Mol Med, 2020, 45(5): 1616-1626. doi: 10.3892/ijmm. 2020.4523
Lezina L, Aksenova V, Ivanova T, et al. KMTase Set7/9 is a critical
regulator of E2F1 activity upon genotoxic stress. Cell Death Differ,
2014, 21(12): 1889-1899. doi: 10.1038/cdd.2014.108

Akiyama Y, Koda Y, Byeon SJ, et al. Reduced expression of SET7/9,

a histone mono-methyltransferase, is associated with gastric cancer

HERERERERE
www.lungca.org



e 2 a5 20234F 1 H 5526545 1]  Chin J Lung Cancer, January 2023, Vol.26, No.1 c 45

progression. Oncotarget, 2016, 7(4): 3966-3983. doi: 10.18632/
oncotarget.6681

suppressor by targeting SET7 and ZEB2 in ovarian cancer cells. Oncol
Rep, 2015, 34(1): 111-120. doi: 10.3892/0r.2015.3952

65 Chen Y, Yang S, Hu J, et al. Increased expression of SETD7 promotes 68 Li C, Feng SY, Chen L. SET7/9 promotes H3K4me3 at IncRNA
cell proliferation by regulating cell cycle and indicates poor prognosis DRAIC promoter to modulate growth and metastasis of glioma. Eur
in hepatocellular carcinoma. PLoS One, 2016, 11(5): e0154939. doi: Rev Med Pharmacol Sci, 2020, 24(23): 12241-12250. doi: 10.26355/
10.1371/journal.pone.0154939 eurrev_202012_24016

66  Oppenheimer H, Kumar A, Meir H, ef al. Set7/9 impacts COL2A1
expression through binding and repression of SirT1 histone (YeFs HB: 2022-10-17)
deacetylation. ] Bone Miner Res, 2014, 29(2): 348-360. doi: 10.1002/ (ARGt IV
jbmr.2052

67  Zhou]J, Xie M, Shi Y, et al. MicroRNA-153 functions as a tumor

Cite this article as: Cao LM, Wang M, Xu K. Research progress of role and mechanism of SETD7 in tumor occurrence and progression.
Zhongguo Fei Ai Za Zhi, 2023, 26(1): 38-45. [ Wi, U, #ive. SETD7LEMMRE K A K e eI BT A 9 . rh i
Z47E,2023,26(1): 38-45.] doi: 10.3779/j.issn.1009-3419.2023.106.02

(PEMERE) % (PR CHTZEBLRE) 20205/ (5HR) WE

20214E3 5, W EBER AR G, PEGUEYS . T E B DS R E R S B E A Y
CrREpRRA ) B RSO0 HEYE ) 20204888 (5598 ) Mk,

Crpociz I B RN ) 2t At st K2 B A b st U R A T 3 0 AR 22 30 B T AR 3 B G o
DL Z SISO IR A7 00 H B, ELA AR 71992, 1996, 2000, 2004, 2008, 2011, 2014,
20174F A8, FE R R AR T TR T SCEARSA TIPS 53T . b SRS k0

CrPSCR O AT EE H A ) 7E20084F 2 i B 44F BB FFE Ml AR— K, 20084F 2 J5, BlCh AE34F

HITFE RG] R — U<, R ARE G B SE PR DT 7 vk AW A8, DORBFTE R BEE R
A B S MBS o WP I R A E PRI A G Y A RN D5k O I PP R i
(&30, M) | PR (&30, W2 | $E1E . sl ONTL agsc, 280 | EmET 517
WA~ SARFEMAIN 5~ SARMLG RN~ RHIEIN T IESGERIME . IBSCRGIREL. EAHREL SRR
R R THMOR SRRt (ER%, %) . Web Tl Web F RGN IER; TR =M Y
Bl b, FREATRZOENEE . Sad e B AL ZOENE P, AR IS R TSR] g H 0
fil.

CsciZ I H RN ) 20204E 0 (H59hR ) Helest1,990R B 1, 5 b — R L ABCHTHE 121808 1), [7]
W 120F FIBEAIER . b, BRZG DA SR I 258Fl, Ai12.96%.

HERERERERE
www.lungca.org





