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Supplementary Table S1.
Oligonucleotides and DNA substrates used in crystallization and activity assays.

Experiment Name Sequence (5'-to-3")
Crystallization CpGpG | GAATTCGGAAAAATTTTTCCGAATT
CpGpT | GCATGCGTTCTAATTAGAACGCATG
MTase-Glo assay CG AATTCGAAAAAATTTTTTCGAATT
CA AATTCAAAAAAATTTTTTTGAATT
CT AATTCTAAAAAATTTTTTAGAATT
CGG AATTCGGAAAAATTTTTCCGAATT
CGA AATTCGAAAAAATTTTTTCGAATT
CGT AATTCGTAAAAATTTTTACGAATT
CG-2 Forward: AAAACGAAAAAAAAAAAAAAAAAA
Reverse: TTTTTTTTTTTTTTTTTTCGTTTT
CG-3 Forward:
AAAACGAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAA
Reverse:
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
TTTTTCGTTTT
Methylation-coupled | 494-bp GGCCGTTCTTCTGGATGTTTGAGAATGTTGTAGCC
restriction enzyme DNA ATGAAGGTTGGCGACAAGAGGGACATCTCACGG
cleavage assay substrate | TTCCTGGAGTGTAATCCAGTGATGATTGATGCCA
TCAAAGTTTCTGCTGCTCACAGGGCCCGATACTT
CTGGGGCAACCTACCCGGGATGAACAGGCCCGTG
ATAGCATCAAAGAATGATAAACTCGAGCTGCAG
GACTGCTTGGAATACAATAGGATAGCCAAGTTAA
AGAAAGTACAGACAATAACCACCAAGTCGAACT
CGATCAAACAGGGGAAAAACCAACTTTTCCCTGT
TGTCATGAATGGCAAAGAAGATGTTTTGTGGTGC
ACTGAGCTCGAAAGGATCTTTGGCTTTCCTGTGC
ACTACACAGACGTGTCCAACATGGGCCGTGGTGC
CCGCCAGAAGCTGCTGGGAAGGTCCTGGAGCGTG
CCTGTCATCCGACACCTCTTCGCCCCTCTGAAGG
ACTACTTTGCATGTGAATAG
Fluorescence 3'-FAM- | Forward:
polarization assay labeled AAAACGAAAAAAAAAAAAAAAAAAAAAAAAAA
CG-3 AAAAAAAAAAAAAAAAA-FAM

Reverse:
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITTITTT
TTTTTCGTTTT




A 3B-3B interface B 3B-3L interface
— hDNMT3B
~ f % hDNMT3L
i
Py
~a V81 R300
R826 b
K\Nazol/ /vag' é\
\N B - .
7 00, )/ N
. [_wedi ’\\ E619’
. : \_ Y762\ N/
M A - M
C Bl al B2 a2 B3 nl a3 p4
hDNMT3B 00000000 —— 0000000000 —> 000 0000000 —_—
I—

hDNMT3B
mDnmt3b
hDNMT3A
mDnmt3a

hDNMT3B

hDNMT3B
mDnmt3b
hDNMT3A
mDnmt3a

hDNMT3B

hDNMT3B
mDnmt 3b
hDNMT3A
mDnmt3a

hDNMT3B

hDNMT3B
mDnmt3b
hDNMT3A
mDnmt3a

580 590 600 610 620 630 640 650

EYBSRIREPIRVLSLFDGIATGMLVLKELG IAV[EGRYYASEVCIS 1 R VIHIAGI I)MY VIID VRABITISKNIIJEWGPFDLVIGGSP
EYABINRINPIRVLSLFDGIATGNLVLKINLGIINVINYINASEVCEEAS T R VINH)AGO TIMY VIIID VREGITISKNIIHEWGPFDLVIGGSP
[ =L RNRINPIRVLSLFDGIATGISLVLRKBLGIGVBINYINASE V CJnlS Iy WIVINH[O)GINTIUY V(D VREAYT[OKEIIBNEWGPFDLVIGGSP)

PEXANRI(P IRVLSLFDGIATGHMLVLKILG I[villyia s E v cllss Thyv cRivida[cl Iy viep vRENIT[KEI I EWGPFDLVIGGSP
* K *
n2 ad 8} a5 p6 n3
00000000000000Q — 0000000000 —000
Catalytic loop —

660 670 680 690 700 710 720 730
[FFWCNDLSNVNPARKGLYEGTGRLFFEF YEILLNN4IR PKEGDBRPFFWEIFENVVAMVEDKED I SRFLEBYNPVMIDAISIVSAAH
[FEACNDLSNVNPARKGLYEGTGRLFFEF YE(LLNNENR PKEGDRIRPFFWUFENVVAMVINDKIND I SRFLINMYNPVMIDASIVSAAH
IEYJCNDLSHVNPARKGLYEGTGRLFFEF YRLLEWFNRPKEGDRPFFWFENVVAMEVEDKAD I SRFLEENPVMIDAISAVSAAH
ELYACNDLSHVNPARKGLYEGTGRLFFEF YL LEGFNRPREGDRPFFWHMFENVVAMEVEDKIAD I SRFLEENPVMIDAISAVSAAH

* * kK kK * * *
B7 a6 BS n4 B9 BIO a7
Q000 — 000 — — 00000000

74(_) 75(_) 76(_’ 77(_) 78(_) 799 809 819
LEFYRARYFWGNLPGMNRPEEISIINDKLELQPJC L EPAYRFIIA KIBIK V[o]T I/T TEIS NS I[§0 G KRJQMF P VlYMN[EKE DL WC T ERE REF G|
IERARARYFWGNLPGMNRP\WUEINND KL E L OpC L EJF REVA KIBIK V[§|T I T T}4S N S T[]0 GKNOMF P VUM N[ERINDW L W C T Ef E RBF G|
IEYIRARYFWGNLPGMNRPWAEMEND KL E L Ojc L EE(SREA KIFEIK VEIT I T TS N S T0 G KPOEIF P VIFMNIKII DML WC T EJE R\YF G
EEYARARY FWGNLPGMNRPWERII\YN DK L E L OC L E (e RBA KJFK VEIT I T TS N S TEQ G KBOJIF P VIgMNIRI DML W C T EJME RWYF Gf

* *k

a8 a9 ns
000000000 0000000000000

820 830 840 850

3 BNF P HYTDVSNMEREARQINLLGRSWSVPVIRHLFAPLKBYFACH:EE]
EFRAFPI\HY TDVSNM[ER[EARQINLLGRSWSVPVIRHLFAPLKDBYFACIH:ERE]
XA JF Py HY TDVSNME|RIMARQINLLGRSWSVPVIRHLFAPLKIHY F A C\ACRE]

P PAHY TDVSNMERIMARQIILLGRSWSVPVIRHLFAPLKINYFACKSEYE]
* Kk Kk *

Supplementary Figure S1. Conserved residues are located in the DNMT3B-3L

interfaces. (A-B) Amino acids located in the 3B-3B and 3B-3L interfaces are shown

by the stick models, in green for those of DNMT3B and in blue for those of DNMT3L.

(C) Sequence alignment of the methyltransferase catalytic domain of human
hDNMT3B, mouse mDnmt3b, human hDNMT3A and mouse mDnmt3a. Secondary
structures of DNMT3B derived from the crystal structure of the DNMT3B-3L-DNA

(CpGpG)

complex (PDB entry: 6KDA) are shown above the sequences. The

conserved residues located in the 3B-3B and 3B-3L interfaces are marked with green

and red stars below the sequences, respectively.



TRD loop of 3B protomer TRD loop of 3B’ protomer

Supplementary Figure S2. TRD loops of DNMT3B interacts at the major groove
of DNA duplex in the crystal structure of DNMT3B-3L-DNA (CpGpG). The
electron density maps (2Fo-Fc) of TRD loops are contoured at 10 level. The average

B-factor of TRD loops is 53.03 A?
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Supplementary Figure S3. Schematic diagram of the interactions

DNMT3B and DNA. The hydrogen bonds and van der Waals contacts are shown as

between

red and gray dashed lines, respectively. Water molecules are shown as the letter “w”

enclosed 1n a red circle.



DNA duplex (CpGpG)

Supplementary Figure S4. Electron density for the DNA in the crystal structures
of DNMT3B-3L-DNA (CpGpG) and DNMT3B-3L-DNA (CpGpT) complexes.

(A-B) The DNA duplexes (CpGpG) and (CpGpT) are shown as orange stick models.
Cytosines of CpGpG and CpGpT sites are colored magenta. Zoomed-in views (left) of
the CpGpG and CpGpT sites are shown with a feature-enhanced map contoured at 1.8

o level.
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DNMT3B-3L complex
DNMT3A-3L complex

DNMT3B-3L-DNA complex DNMT3A-3L-DNA complex

Supplementary Figure S5. The stable TRD loop contributes to the processivity of
DNMT3B. (A) Superimposition of the DNA-free form of the catalytic domains of
DNMT3A (pink) and DNMT3B (green) reveals that the TRD loop is completely
disordered in DNMT3A but less flexible in DNMT3B (only six residues 781-786 are
disordered). (B) Cartoon representations of TRD loops of DNMT3B (green, the left
panel) and DNMT3A (pink, the right panel) bound with DNA duplex (orange).
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Supplementary Figure S6. DNA binding and methylation activity of human
DNMT3A-3L and DNMT3A (R831Q)-3L. (A-B) Dissociation constants (K;) of
DNMT3A-3L and DNMT3A (R831Q)-3L complexes upon binding with the 49-bp
FAM-labeled DNA (CG-3) were measured by fluorescence polarization (n=3). R831
in DNMT3A directly involved in DNA interactions and thus the R831Q mutant had a
decreased DNA binding activity. (C) Dissociation rate constants (k; and k) for
DNMT3A-3L and DNMT3A (R831Q)-3L complexes were determined by measuring
the decreasing signal of fluorescence anisotropy of FAM-labeled GC-3 using
unlabeled DNA as competitors. (D) Methylation activities of DNMT3A-3L and
DNMT3A (R831Q)-3L for DNA of different lengths were measured by
methyltransferase-Glo assays (in Luminescence, RLU, n=4; error bars denote SD;
*Hx* represents P<0.0001). Statistical significance (P values) was determined by two-

tailed Student’s ¢-test.



