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Progress in Structural and Functional Studies of Histone Methyltransferase MLL1
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Abstract Histone H3K4 methyltransferase MLL1 has been intensively studied because of its involvement
by chromosomal translocation in mixed lineage leukemia. MLL1 plays a pivotal role in gene regulation, develop-
ment and differentiation. Chromosome translocations of MLL1 generate chimeric proteins containing MLL1 N-

terminus fused in-frame with distinct partner proteins, which contribute to leukemogenesis. Recent progress has
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begun to reveal the structures and functions of MLL1 protein, which, in turn, have provided new opportunities for

therapeutic development towards mixed lineage leukemia.
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1 MLLIZEBHMEIRINEE
1.1 MLL1E{ZEHoxEFRIFRIA

MLL1 f 52 1) R i 15 3£ 8 & Hox(Homeobox)
FIEIERT, HoxFE[RlJE — RIEE A R JEHE I 2L R ¢
FR, T4l B RE S AR E R AR
R REAE RS, SR U, MLL1 & H 1E 4% Hox
FERMFRIL o FEMLLEEDR R 19 /N B, Hox PRI
WENGHA9.5 K J5 ik 7, /N AR MR NIR 1110.5 K A4t
T2 700, BBE R [K A& Hox [K 32 1k 5 Br 51 1)
BRI, AL, PR ) — LR RIS AT A A5 1

epigenetic regulation; histone methylation; MLL1; mixed lineage leukemia; therapeutic target

KA. [FIR, MLLIEDR m 5 RN BB R B &
I 5 %, A i) P B 2 — S5 Hox 3 [Kl (Hoxa7 . Hoxa9+
HoxalO. Hoxa4)[] 315 F M, B BL, MLL1 H
XTI R B Hox FE R ()i 5 2 0 HE )
YEH .

HoxHE PR 1) 22 78 KM TMLLLER [ # HY 2
e T P AU, AR A AN V) B A MLL 3k TR v 1 FR
J L B Tl 1k 45 MY SR (SE T 25 A48 /N BRI AR B
P RAZ 1 /I8 BRI B B R S P A — 8 Hox ik
IRl () 2208 S U3, 5 ML L 1 B 3 3 R i e
1A P 24 R G A (1K) P 52 T Hooe i [R] 1) 22 32 2t 5 B2 41,
AR RHME— e R 2 .

MLL17E 3 IfiL 28 Afg A0 AE 40 ffg o 1 28 524 A
5 9% Hox FE TR IR 3R A AH OG- EAAMLLIAT A%
P I 2R 48 1A 52 FF AN K, {HL 2 B LE I PR O A
B IR 2 o0 M ME RS, B2 MLLEE R
3 100 40 2 R A 3 N 4T 300 S T A5 RE, =
MLLTA)BELTRE A2 2 L1 58 sk A 4 e B8] 175
5 20 P D I IR 0, R BAMLL TR IfL R St
HPM A IR RS R A, B R YRR
T &40 Pt R R 3 KL 4 P 11 284 5
1.2 MLL1ZJ & RiAT

BEORMLL )72 AN 32 B % Hox 22 K], B Xt
VP 2 HoAth IS B R R 1) 1 S 45 4 P AR A 2 B0
(o AL R4S 3l F45 6 0 i 7715 B, MLL1
F2 B AL T e S BR 1 A B X IR0 R i A
PR RARR Tz, AR A R3S B AR g AR )
FER (M1 COL643. DCoH. gremlin, GDID4. GA-
TA-6MLIMKZE) . JHOgg i K 1 (p2757" . p18™Fl
GAS-1), VL 2 Fft (1 1995 A5 1 6 AH 5 J2E (R (HNF-3/
BF-1. MIifl. FBJ. Tenascin C. PE31/TALLA-I)
%[18_19]0

MLLIZE HZ5 T 405 4. e n] LU
X2 2 B SR R s i S R - 45, WIE2F2. E2F4F7
E2F655%, G A 4% B AHCF- 148 %5 MLL1 2| E2F
We 7 1Y) 5 20 b, AT E0G A i 20 2 1 R R A0 R
s E R . MLL B 4H B A% P9 58 A7t B 45 4 A )
B AR AP
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RD PHD BromoPHDFYRNY, |

CS1CS2
TADFYRCWin SET 3 949

lI L]

Protein binding

Menin 1‘ 1‘ Cpy33 HCF CBP MOFWDRS INI1
DNA bindin o0CC AWAN
g OO FVAYAL
dsDNA Cleavage ssDNA and RNA
MLLY o vion
Il LT [ el
MLL® [ TAD[IFYRA
CBP MOF WDRS sh2lL

\ j RbBPS5
H3K4 I .

Nucleosome

MLL14: K43 9692 LR, AT i IR 1S5 M0 38. ATRMLLLER & G, TE562 666/2 667N EEIR L HE(CST)FIZE2 718/2 719(CS2)kk
Hetaspasel VI, 72 AN ANCHE PN 2 ik, MLLIY FIMLLIC , Pl FYRNAIFY TCAHI EL.45 & R — A 52 B . MLL1A] LS BA
A 2B R RS P K CBPRIMOF 4, &, TIMLL1-SETII W L AL 4L 8 I H3K4, & AR 0] AR T il Hox JE R 5
Wild type MLLI protein has 3 969 residues with 15 structural domains as shown. The cleavage of nascent MLL1 by taspasel will generate MLL1™ and
MLLI€, which associates to form an active protein by the binding of FYRN and FYRC. MLLI1 can interact with the histone acetyltransferases CBP and
MOF which can acetylate histone, while MLL-SET can methylate H3K4. Both modifications can activate expression of Hox genes.

E1 MLL1ZBRZEEEE MM EZE A

Fig.1 The structural domains and main function of MLL1 protein

AN, MLLIFE SRS AL ST, 30 i b,
mRNAJNILP, JGRAET 202 TR, i T
R fish w] R ARG G R A R P AR B,
MLLIAMYA R Hoxe ik PR () 304 22 R B 2L, B il & —
I B T AR

2 MLL1ZEAEH
2.1 MLL1ZE BRI

MLL1 )2 hEE R IERE R % 4546 2B A K
MLLFE K 4K 21489 Kb, HI37Ah i 74 AL, X4k
HME TR 22 55 F R T 1) b %, B R R A
i —AN 3 969N R IEFR AL I I 2 S5 sk R (2. /i
AMLLI1E A& G, fE552 666/2 667/ R FL Rk %
(CSHFEE2 718/2 719(CS2)4k #itaspasel Y Wr, 7= 4=
N FICHE AN 2 ik, MLLIVAIMLL1CH & AH B.45 4
M B — A 56 B (135 14 B 2 (B D).

H A& B, B 2E BIMLL1 R (3 AN 2] Con St
154N &5 ¥y 35, 4 IR 3N AT (AT hook)4h #4915, 2
/“SNL(speckled nuclear localization)h #4311~ ¥%
% # #l) 48(repression domain, RD). 4“{~PHD(plant

homeo domain)#¥ fif 45 14 4. 1/>Bromo%h 4 I (7
1E T 5534 M 554/ NPHD%T 45 45 # 1k 2 17)). 24>
FYR(F/Y-Rich)%5 #) B(FYRNAIFYRC). 14> # 3%
¥ 3% 3 (transcription activation domain, TAD) 114~
SET(Su(var)3-9, Enhancer-of-zeste and Trithorax) 24
F s, BAS G EA AR R D E, N7 1
MLLI1#Z DhaeretE(E 1.

ATH JEDNASS & 25 #38,  H I THMG(high
mobility group)ds A S, MLLI1 ATH6, & — MZ O/
DRAST [ SC A5 ) iR RS R H 2 R 2R &
B2 o AEIXAMZ P A OB A 1R 22717 1 R A B,
AEAL U 17 SR 2R Y XURE DN AR 5 AT FA % 32 7 44
& X J¥ %ll(scaffold attachment region)™”. MLL1 AT#4
W] LUAT— S22 [ WIGADD34%: 45 A5, ATH 454
15 FIDNART 8 3 45 & 5 VA 15 I 78 (2 25 B 20 4% 41
oA b 5 B AR R

SNLZ K 38 /& — 2B AE 3L I A% v B2 OR 57 1Y
Sk, W Z 5 EANH R E M. MLLL
ARG A BLAE S ROIR DT 700 A (punctate
pattern), XAESURRFRIAZ A 7€ A2 77 SUNIMLL 1 SNL&S
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PR I AFAE S AR 9B, MLL1E AT #>SNL&E 4
B, A FESNLUMISNL2, BT MLL1 2 [ 1) 4% th 4k
SERRI T e R AR 3 1 BB AR AR .

e SR A ) SR D EH P A S A AL At AN [R] 1 [X
WRDIFRD24 . RDIEE— /N5 FLsh¥DNA
2L 5% 7 I (DNA methyltransferase, DNMT).H A [F]
BV CxxCEERIR G Wi, & BB AR, 4665
A Ak H AL CpGIFIDNA, 7T LLAA PG5 1 #11 il
T HHPC2. BM1-1LL K Bl [\ 41 il K 5~ CtBP AT 111
1| JE PR B4, RD2JUNER Ik #5240 B 1 26 SR AL I
HDAC1FIHDAC2K A S 1E B,

PHD%E i 45 M 380 & — AN B (W 45 W 3, Jl
Wl hZ 540 5 8 i 18] 1A BAFE AR )
TR E AP, MLL13L A JY NPHDZS #38, Th
BE % A AHF . MLL1EE [ 552N PHDAF R BE N 3
H B T RALR I H B ATE37Z R B 03 R,
PHD2E37Z 7R I 52 i 11 7% 1t XFMLL ) A2 1
B 7 EBEHHTEHRY, MLLI 434N PHDSS 93,
W] DA R] B &5 B = H S AH R H3 K4 R 200 Jifa A% S 30 2
F1Cyp33P%.,  PHD3FICyp33 KA1 HAEH fEidk— 54
5 5 O ACTEHDACH $ i1l AH OG5 (K] (1 2 BP,
T RELAS 17 32 I 240 A Fr TG PR 3G 50401,

MLLI7E 5534 F1 554N PHD A i 45 ¥y 5k 2 18]
— A BromoZt f418,. Bromo%i #4381l A E T — Lk
Pt RSB AT, AT LR LB R = iRk
B JAMLL1 Y Bromo4h 14 38, I A H 2% 45 & L kAL 1)
HE B TR LT BE 71, (H & X PHD3 45 ek H AT F i
B ThASEIEMEH] . Bromo4h M BE 1% W K bt
PHD35H3K4me3 ¥ 454 BE 71, 5 IR, SCRe4 )
PHD3MICyp33 )4k 418,

FYRNAHIFYRCZ: #4482 — K E & K N 2 R 5L
i R 11 X 35, e AT EH S0 E 1004 = SE PR 4L ik, 171
T2 Mgt )i 25 G CE A H, WIMLLE % & A .
TBRG ] (transforming growth factor beta regulator 1)#/!
TGFB14:14, fE R ZH & A+, FYRNFIFYRC4 4
WA BE AR I, 4R, fEMLL1 MLL[EJE & A+, &
ARG (ARG T 59012 HE1R) . 7R A, MLL1#
taspasel V] Wr, 48 5 15 18 I FYRNFIFYRCH 45 & T2
BRI ) S R AT,

B SFBOT S TAD A MLL 156 S35 3805 35 1 It 75 14
B/ NS, AU S5 R AR (2 829-2 883)*), TAD
Af PAAT 35 4k [ ¥ CREB4E 4 £ FH (cAMP-response

element binding protein, CBP)H. #% A H.{F H, 11 H.
MLL1 TAD-5CBP) 45 & fig 0% 78 A4 3 58 1o 12 14 11
CREB%; 4 CBPIfiE /1. TADFICBPX [a] [ A A
FAXETMLL ) % S0 i 1t 2 0 75 14, B T-CBP A
H OB RS, R ] fgil it 2 Bk H3 FH4
SRS R [ R I8,

Cuitg SETZE 14 45k U] /2 3= 2 1 A 45 1) 3, 31X 4
2 H TR IR 2 30 & O R R R E A AR
SEHEAG S R IR, A R T = A 5 R I 4H
TR H F 2L FL Il A% 02 Su(var)3-9.  Enhancer-of-zeste
J% Trithorax*”', MLL1 CHSET4E F4 3 HL AT H3K4 #
WU FEAR G 1, (H2 A = H B v M H RTE A
Griplrol, R AR5 SETEE M8k 1) F L 6 74 filg A
[F], MLL1[SETZE #4358 B & 1) H A iR PR, 1E
AR R R A T A A A — R AR R
F, A #5WDRS. RbBPS5. Ash2L%%17,

2.2 MLLIZERMEHEIFERR

STMLLUE H B2V, B A E bR B A S
BEMWBABZEAMNSGHE RIS, B
HTMLL 1A T 45 16 355 1) 45 16 8 & 249 B g A, B 46
N ik Bt fiMenin®& & #). CXXC. TAD. PHD3-
Bromo. WDRS5%:E 4 IKECAIWDRSE 44, SETZ: )
B S RPE2). X g (5 EOARAT T EMLLI
PIThRENLHI 0L T MR R, ERE L2 MAs
A L1 I

MLL1 N fg % FITAL 2 K Pk P 45 W JiR 988 £ 1
Menin(Multiple Endocrine Neoplasia type 1)#H H. 4%
&, HEEEXTFMLLIGE & 8 A k% How 3 K 1E A
A BB, 2 f# H FIMLL1-Menin A &
MLL1-Menin-LEDGF45 #) & 7K, MeninflIMLL1 ]
g XIUR AR T2 1, WEE TMLLL N 1507
RAER P Z AL AP, HEEENZ OGS
SN IERR(6-13)H AR IR, AL FF
FRMenin ¥ 48 5 A1 0 2 8] 1 148 2 1 (B2A).
MeninfIMLL145 & 47 5 € s A8, FAS T & 2
) AR EL A, kT 51 2 Hoxc6 ATHoxc8 it 1A 7K
SRR,

MLL 1 35 i 35 7 (R CXXC 45 ¥4 3k 136 1R 1 E
FEAL I CpG &, X FMLL1AA & [ 1) B bR iR
Sl B ST RN BE Ak ER 2 0 7 I05Y . MLL L exxe
FIDNAIE A W) 45 /AR G M B T L 45 5 DNAY
AR, CXXCZ: 1048 2 B3 ADNA KA A,
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MLLI,, -Menin-LEDGF MLLI

CXXC™

PHD3 RRM
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{
A MLLlSETl?
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MLL1,,/H3, , . k@?u
/" WDRS5/WDR5 7 AdoHcy
MLLI,, -CBP, -cMyb MLLI,, -WDR5 MLLI,
H3-WDRS5

A: MLLIygy-Menin-LEDGF(PDB:3U88) {14544 . MLL1 MBM(menin binding motif)f{JN-5fit 45 & 15 Menin 710 (1 [UTRE P, ot £ 58 (1 45 &,
Hi kAR H3R; B: MLL1cxxe-DNA(PDB:2KKF) 451, B H:2: 157K (1-DNAMH HAE H (¥ CpG R R IRAE F 4 . 3R, MR () B FH BRAR AR T 2
TR SR C: MLL pips-srome(PDB: 3LQH) FIMLL piips-Cyp33ram(PDB:2KUN I 54 . PIAN G5 4435 IRPHD3 A a2 e B & ] — A2 /5, 1 WMLL1 promo
HNCYP33ren T I, RIMLL Lts momo I H SN P HEFE A Cyp33 (145 &0 A 24 B 7R Pro1629 Meis % Jtrans iy G, 74 R A NCyp33 4 &
D: MLLI1ap-CBPgix-cMyb (PDB:2AGH)f{145#4); E: MLL1ywin-WDRS5(PDB:3EG6)HIH3,.10-WDRS5(PDB:2H 13) {14544, PiAN 45 4% I WDR 5 5 & 5|
— 5, AT MLL LW FTH3 [k B R 5 58 4 — 5, e B RS R BRMLLIR3765/H3R2th 58 4 {157 F: MLL1ser 45 #(PDB:2W5Z), J: A H3 /4
VU A7 A R ) I b s HH K, s AR PP B A AN TR R A 1

A: structure of MLL1ysu-Menin-LEDGF (PDB:3U88). N-terminus of MLL 1ysv (menin binding motif) is docked into the central pocket of Menin (in-
dicated by arrow), which contributes most of the interactions between MLL1 and Menin; B: structure of MLL1cxxc-DNA (PDB: 2KKF). CpG bases on
protein-DNA interface are colored in green, and protein residues which are involved in recognition of DNA are shown in stick models; C: superimposi-
tion of MLL1pup3-gromo (PDB:3LQH) and MLL1pups-Cyp33rrm (PDB:2KUJ) according to 02 of PHD3. It clearly shows that conformation of MLL1pyps.
Brom 18 N0t compatible for Cyp33 binding, unless isomerization of Pro1629 in linker region between PHD3 and Bromo will facilitate PHD3 binding to
Cyp33rem; D: structure of MLL 11ap-CBPxix-cMyb (PDB:2AGH); E: superimposition MLL1wn-WDRS5 (PDB:3EG6) and H3,.,,-WDRS5 (PDB:2H13)
according to WDRS. MLL 1w and H3 peptide adopt almost identical conformation. The conserved Arginines (MLL1R3765/H3R2) are the most im-
portant anchor sites for WDRS, which are indicated by stick models; F: structure of MLL1sgr (PDB:2W5Z). As indicated, the side chain of H3 Lys4 has
two different conformations.

E2 BEIMLL1Z54AE 5 A cartoon i iE R R 7R)

Fig.2 Cartoon representations of current known 3D structures of conserved MLL1 domains

FHHAE F X 35k e 35/ (2 B), X A4 FH-DNAZ J8] )
SRR I AR . BRI ES & HkE T
O I CpGix P A 2, IX tH BE R PR CXXC 45 1) Ik 45
EDNARRE % R HCpGR R E . H4b, G5t BN
DNA CpGHl 3 F1 45 & 8 1 X8 7E 2% [a] FAE# S,
22 TR A BELOR e s 1 R Rg AR il FE T 2R AL I CpGPY
(E2B).

MLLI1 ) 55 3/NPHD 45 #4) 35 5 % 120 il 4% 2% 34
£ 1 Cyp33FIRRM(RNA recognition motif)45 ¥4 38AH
HAEH, 15§ B FIPHD3-Bromo 4 #4) 18 £1 TG v 45 &
Cyp33HJRRMEZE#15EY,  PHD3-RRM ) 45 14 2447 72
7R, PHD3F1Bromo 2 [H] P& H: A Bt H A — M
15 b F-cist %, {15 PHD3 A Bromo4t #4318, 2 [A] {7 1E
5 AH HLAE F AT BE i 7 PHD3RICyp334H . AF F

£ F(E20)8, Cyp33H 17 1E & 73 4 — 1 PPlase(fifi
QR M B S5 R 3, e S P I AL T =R
KA R AR Ntransty 2, MLL1 PHD3F1Bromo% 14
S HARES, A REAFfSMLL] PHD3 CHifi I — B ol iz
454 FCyp33MRRM S M3 Y, I AMLL1M 2748
AN T REA 17 B2 5 G PR T S50 5 1) B3 AIE
¥ S BOE S TAD AT DL 55 4L 7% A6 Al 7 CREB
445 B ((CBP) I 3L [F] 45 & T Hox R K 1 )i 8 1 |,
e R A% S POE R TEM . MLL1 Y TADSS #y 3k 45 &
CBPIIKIXZE 645, T KIX 45 Ha) 382 — > 3 14 1) B
256 F &, BRI 2 s K75, de Guzman
SR HT T MLLap. CBPxx AIC-MybJ¥ ik ] = 7t
WS G50 E7R, MLL o ) — BAR 5F
J7 512 845-2 853)TF FliolR JiE, [RIKIX (a2 Fla3 i jiE
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R T — Dol e, 3 EMLL1K4E 4 512 T o301
K548 4k, AT 8 32 T KIXAIC-Myb ) AH BAE F (&
2D). IXANZE B R, MLL1AgE i+ CBP A B R 1
S 1 it AN A 3 SV A R T 1 8 A, NI B0 TR Ui
BRI 5%

MLLI1FIWDRS ) AH B AE H X TMLLIE &
2 FGEPE T R S X EBENW, AEEE T
5 WDRSH # 45 & FIMLL1 A B (3 762-3 770), FFfif
W 7 EAWE ), MLL1E £ IKTE 31002 e, 45
A BIWDRSHERE LM O 2 . o i o () 2
R3765, HAEEFG AWDRSI 482, MG T — %
B S B, JufEAE ). cation-mSEAE FH M 2% 1 TE (B
2E). Al 52, MLL1f 45 & i 205 DART T kiE (1)
Y B AH3-WDRSH &5 G m R, EAEWEE
)L 58 4 A [F], AH O S5t 48 7R MLL LRI 4H 2
H3RE 3% 4+ VL 45 &5 WDRS, MM 15 b M AMLL1 &
BV 2H 2 RS T AT R e

MLL1 & H Cli SET 45 #4) 38 (1) 45 14 th &L & 45 A
FRBTI . 1% 45 M RN o Ath £ %0 45 749 (1) SET 45 ¥4 38 AH
b, oA SET-TRE AR X T Ho AR 0 — A &
R sh, N SEAE AL S DS 2 — AT
M %, EEA-HBRYE SRS Hh, KV E
P Z R R, W% 8 F IR T — AR ER
SEA RPN R (KI2F), X RS IR N fATMLL1 2R
H 5 1) FH B A2 Wi v PE AR, H AT i g R AR
B, MLLIAIWDRS. Ash2L. RbBP5H i E & ¥ 5
A B A v 1 R e A s MRVl ol ) A Ah E
HAMLLIE AP TE, ANATESL T R g PR
BiRL, — AR AR, B 5 WDRS. Ash2L.
RbBPSH [ [ 45 & 52 W | SETHS /) 3 /&, M
T U 77 L P 5 A — AN A2 U T s A, )
WDRS5. Ash2L. RbBPSIX $&iff 45 5 [ A — /N

FEINREST . ARSI A — 58 B S B B SR, 52
S R IXAS 7 BCE BT S MLLLE &Y ) 458 42
YR T

3 MLLIGE&EH
3.1 MLLIGt&ZEHMSE

TE A I o R I 2 FhMLLEE R 5 A B HE 3
B Wi AL TRDEE W FPHDZS # 4 2 [8] . 5 o
RAJE, fE115 Ytk E st & 2N, Frémis i

4 8 H FHMLL1EE FING [ ATH 25 74 38, SNL&5 4
BWARDSS #4855 fl & Ak AF B B Co 4 /8. MLLIL
| A Cfi (IPHDSE #18.  TAZS K I8 RISET S5 Ky 45 15
Werh A tkrE 2 B ) B AA(EI3). Bk, P AERIMLL
Rl HE O T ORI Ci 25 74 48R O 1R 43 Th e, R
[F I SCRAT 7ok B TR 8 B 8T D fg, MM 5] i
TR R ) S R IA

124 K1k, BEaH60% ek i EE K 4 Kk I
A DL SMLLTINGR i 3 70 #EAT Rl o Ho, B
DB R A B O 48 AR B s R F R - MLL-
AF4(t(4;11)(q21;923)); MLL-AF9(t(9;11)(p22;923));
MLL-ENL(t(11;19)(q23;p13.3)); MLL-AF10(t(10;11)
(p12:;q923)); MLL-ELL(t(11;19)(q23;p13.1)**. 4t 1]
295 T A MLL1#h & 25 (A 180%. {EALLYE 1l fix
B L AR 5L R 2 A F4, AMLIF 61 v d5 8 L 10 0 pk
B K EAF9, ENLTEALLRIAMLAF 8 A K Bl. X &
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Chromosome translocations of MLL1 generate chimeric proteins containing MLL1 N-terminus fused in-frame with distinct partner proteins. Partner

proteins can be classified into five groups, a: the nuclear transcription factor protein AF4, AF9, ENL, AF10 and ELL; b: cytoplasmic proteins such as
GAS7, EEN, AF1p or Epsl5, AF6 and AFX; c: septins, including SEPT2, SEPTS, SEPT6, SEPT9 and SEPT11; d: histone acetyltransferases p300 and
CBP; e: MLL-PTD, which is a result of internal tandem duplication from the fifth to the twelfth exons.
E3 MLLIGA&ER
Fig.3 MLL1 fusion proteins
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A: MLL1 and Menin: Menin is a critical protein in the process of recruiting both the wild-type MLL1 and MLL1-fusion protein to their target genes.
Some compounds can disrupt the interaction between MLL1 and Menin, thus inhibiting recruitment of MLL1. B: MLLland WDRS: MLL Leukemia
needs both the activities from wild-type MLL1 and MLL1-fusion protein. The interaction between MLL1 and WDRS is important for methyltransferase
activity of MLL1 complex. Therefore blocking the MLL1-WDRS5 interaction is a potential way for therapeutic development towards MLL; C: MLL1
and DOT1L: MLL1-fusion protein leads MLL by recruiting DOT1L to methylate H3K79. EPZ5676, as a cofactor (SAM) structural analog, mimics the
binding of SAM to DOT1L and inhibits the aberrant hypermethylation of H3K79; D: MLL1 and BRD4: BRD4 recruits MLL 1-fusion protein to particu-
lar chromosomal locus through SEC, resulting in aberrant transcriptional regulation. Some compounds will disrupt BRD4 binding to aceylated lysine
and then block the recruitment of MLL 1-fusion protein.

El4 MLL1BMAN 258 S

Fig.4 Therapeutic targeting of mixed lineage leukemia
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