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Supplementary Table S1. A list of low activity or inactive BisI homologs

Clone GenBank accession | Bacterial strain Protein Activity on | Activity Additional
isolate # (genome) size, aa plasmid on phage comment
seq Fnud4HIM* | XP12
identity to | (2-3™C) (™C)
Bisl
VH4- E0035066 Bacillus cereus 212 aa Low activity | ?? Poor protein
BceV VDMO19 (44%) yield (N-
(Mg, start terminal 6xHis
codon) tag)
XU-Sme AGA08338 Sinorhizobium 169 No No Low protein
melliloti GR4 (36.1%) yield
XU-Psp EJM90208 Pseudomonas sp. 192 Low activity | ?? Protein made
GM67 (31.2%)
XU-Bvi ABO60211 Burkholderia 174 No No Low protein
vietnamiensis G4 (22.5%) yield
XU-Hde EHB76573 Hyphomicrobium 183 Low activity | ?? Protein made
(ATG start codon) denitrificans (22.4%)
INES1
PK6 EHB76573 Hyphomicrobium 172 No No Protein made
(TTG start codon) denitrificans (20.7%)
INES1
XU-Tsu AEB13592 Treponema 236 aa No No Protein made
succinifaciens (20.5% N-
DSM 2489 terminus)
PK10 WP_029989486 Microbacterium 196 aa No No Poor protein
paraoxydans (18.6%) yield

Proteins listed in descending order based on amino acid sequence identity to Bisl.
72, not tested for restriction activity on phage XP12 DNA substrate.




Supplementary Figure S1.

SDS-PAGE analysis of partially purified BisI homologs and restriction activity assays on

plasmid and phage XP12 DNA substrates.

A. SDS-PAGE analysis of partially purified BisI homolog enzymes (see Tables 1 to 3
for the list). Lanes 1-13, PK #1 to #13 clones (1-CbuDI, 2-KasKI, 3-MbaR41, 4-Alal,
5-Dsp201, 6-PK6, 7-Sde240I, 8-Sqil, 9-PK10, 10-MspAK211, 11-AspTB23I, 12-
LsaM 18I, 13-Esp6381). The stars denote the over-expressed and partially purified
target proteins.

B. and C. Restriction activity assays on pUC19-Fnu4HIM and phage XP12 DNA,
respectively. Lanes 1-13, input enzymes are numbered as in A. Note: in lanes 3
(MbaR41), 8 (Sqil), and 13 (Esp638I), strong endonuclease activity was detected on
phage XP12 DNA only; poor activity (linear or partial nicking) was detected on the

modified plasmid substrate. “--”, uncut DNA.
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Supplementary Figure S2

Digestion of modified duplex oligos (containing two to four ™C) by BisI homologs

MbaR41 (PK#3), Sqil (PK#9), Esp6381 (PK#14), and other enzymes.

A.

MbaR41, Sqil, and Esp638I digested duplex oligos with four, three, or two modified
bases ™C. The substrate (Sub) and product (P1, denoted by a “*”) were detected by

FAM fluorescence imaging.

. MbaR4l, Sqil, and Esp638I digested duplex oligos (left panel, four ™C; right panel,

three ™C) analyzed on a 20% PAG gel. DNA bands were stained by SYBR Gold and
detected by fluorescence imaging. “*” indicates the cleavage products P1 (20 bp) and
P2 (14 bp). 5 bp, DNA size markers.

Hemi-methylated duplex oligos (two ™C on top strand only, unmodified bottom
strand) digested by BisI homolog enzymes. “*”, cleavage product P1 as detected by
FAM fluorescence imaging. After restriction digestion, 10 U of E. coli Exonuclease I

was added to degrade any ssDNA.
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Supplementary Figure S3.
PROMALS3D (http://prodata.swmed.edu/promals3d) multiple sequence alignment for
Bisl, Bce951, BeeYI-like enzymes (cleavage of two to four ™C in GCNGC). The

sequences in the box are predicted to form a typical REase fold (afppof, the second 3

strand may be replaced by an a-helix) that contain 3-4 catalytic residues D, E, and K for
metal ion (2-3 Mg*") binding and catalysis. The conserved aa sequence E(or D)LGE---
IDAI---RYSIKXT---TG(or S)VF-GL(V or M)---Q-FE(or D)Y-IIV or variants of this
sequence can be found in BisI/Bce951/BstYI-like enzymes and over 30 hypothetical
proteins in sequenced bacterial genomes. Numbers (6 to 9) on top of the aa sequences

show the propensity of conservation. “*”, predicted catalytic residue candidates.
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Conservation: 9 5 65 9 779 9 99 9759%7925779 6 97 95 5
VspS5S86I 1l eccccccccccccccccccccds MIAAYGODLITELXKRREIIRTKNVVGDLGERFAIDFYTONPSLESLYDA
Bisl ]l eecces MTV----SLEKKLDDLELTLLYSSLLKELKQRGI[IRTNNVVGELGEYLAINFYNKTKGLPKLQAA
BeeYI ]l occced MTKDIKKMLNEMNENDLIGVYRLWIDELKAR! RTONVVGELGEYLAIKYYKKNPSLPKLQAT
BspUNI l ecccee MAQNIIDKLKDMNDYDLIAVYGVWLDELKTR! RTNNVIGELGEYLAIKYYRENPKLPKLOAA
BspFJI l eeccea MNYDIEEIFSQLDDLELVDVYGKWLVELKKRNIIRTNNVVGELGEYLAINYYTKTSGLPRLOAA
BsuMP11l1l l eeccced MTV====~SLENLDDLELTLLYSKLLKELKCRGI[IRTNNVVGELGEYLTINFYNKTKGLPKLOQAA
RE1171 1l eecces MT-====- DLSKLSDGEIISMYSSIIKELKSRKI[IRTENVLGELGEYLAIQYYNNTPGLPKLQVA
Bced51 1 MKELICMS--SEVEYTNMTIAEGLEEYSKLMKMFKKRGATRTNNFVGDMGETLAIEHYNANDSLPNLSMV
ConSensSus 88:. 3 cesees Ms......! hpphs..=hl.h¥Yt . hIpELK.R. NIRTpNV G-LGENLAIp YppsstLPpLphh
Consensus _ssi B hhhhhhhhhhhhhhh hhhhhhhhhhhhhh ee
D E/D

Conservation: 7 776 9 7 7969& 97795955 5§ 7 979 75759 5| 5 9% 9
Vsp586I 49 | PTSTKSI GEFGNKYAI SITGNLTGVFYGLPHKDSLEIPEXLFDYLLVVLFSDTYQVRAIYELTWEQ
Bisl 61l | PTGTONIDALSIKGDRYSIKTTTGSVIGVFYGMNDPEIREPDIQKFEYVIIVLFDKEYSLKGIYELSWES
BeceYl 65 | PPGTQSIDAISIKGDRYAIKTVTSKTTSAFYGLNEPNSAIEEKQIFEYVIIVVFNKDITIKAIYEMNWEN
BspUNI 65 | PTGTONIDAISINGDRYSIKSTTGKITGVFYGLNE PDSKIGDKQKFEYVIIVVFNKDFTLNSIYELTWEN
BspFJI 65 | PTGTONIDAISIQGERYSIKATTGNSTGVFYGLNDPDDPSEDQQKFEYVILVLFNKDFTLKSIYEIDWNA
BsuMP111 61 | PTGTONIDALSIKGDRYSIKTTTGNVTGVFYGLNDPEVTDPDVQKFEYVIIVLFDKEYALKGIYELSWDS
Rf1171 60 | PVGTKNIDAISRDGDRYSIKATSNNTTGVFTGVDFDKDGNPLKQYFEYIIICQFNDDFQLLNIYQIDWKS
Bced51 69 | DVGMKHIDAIDENNARYSIKATRTKMTGVFNGLNDPDSDMPQEQLFEYAIIVLFDEDYSLOAIYQLDWHS
Consensus _aa: P/GTpsIDA tbpGsRYLIKs hosphTGVF G scscs. .. .pQOFEY I IVIFsc-fp iptI¥pisWcs
Consensus _ssl eeeeeeeeee eeee hhhhhhheeeeeee eeeeeee hhh
Conservation: 96579 9757555977 6 7 6
VspS5S86I 119 FLTHKKWHSRMEAWNISVSKKVKSEAR 152
BisI 131 FIKHKRWHKRMRAWNLTITKALLSDSEIIFE 168
BeeYI 135 FLKHKHWHSRVRAWNLSVSKAVLEDCIRIF-====cccccccccccccccccax 164
BspUNI 135 FLKHKRWHSRMRAWNLSISKALLKDCIKIF-=ccccccccnccccncncccnna 164
BspFJlI 135 FLKHKKWHSRMRAWNLPVNKSLLKDAEPVFVNNGTTASVRKIQVLPMEITLSTE 188
BsuMP11l1I 131 FIKHKRWHKRMRAWNLSITKSLIADSKVIHEKFVKEVDKDE-=======cece= 171

£1171 130 FIKHKHWHSRMKSWNLTITKELINESVIIKQKSSSCHF=-~===ccccccccaca 167
Bced51 139 FLSLKRNNTSKRTHYLTISNYIKRK‘CIIYEO ---------------------- 170
Consensus aa: FIpHEK+WHOR +tWNLO JoK. 1bp=t. . Jf. ittt i nnnnnnnnnnnnnnnn
Consensus ss2 hhhhhhhhh eeeeehhhhhhhhhhhhhhh
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Supplementary Figure S4.

PROMALS3D multiple sequence alignment for Nhol, MbaR4I, Sqil-like enzymes
(required three to four ™C in GCNGC for efficient cleavage). The aa sequences in the
box are predicted to form the typical REase fold (apppaf) that contains the putative
catalytic residues D or E, D-X,,-QxK for metal ion (2-3 Mg*) binding and catalysis (a

variant of PD-ExK, Mrr-like catalytic site). “*”, predicted catalytic residue candidates.

Conservation: 9 6 696 99 966 96 969
Panl3l ]l cecccccccccccces MELSE=====ecccccccccccccs LSTIELMQLNQKTLAELELRNVLRTRNNP 34
Pru4541 1 MNNN====== L AR ==K LL R o oo o e sne oo s soes s o LDNTQLLSIHADILLELCSRNILRTKNNP 42
Nhol 1 MSRP-====~ PSYAGDMNLEN=====cccccccccccccns LTTRELLAVSRASLRELKRRGVIRSGNAP 44
Dsp20_I l Mescccccccccccaa WOFAQeeeeccccncccccccccas VSAAELLAIHAQVSEELRTRGIVRSANNP 35
Sqil 1l Mececcccccccccce- PVLAR===eeccccccccccccces LTAAELLRLHAQIGEELRTRGVVRSANNP 35
MbaR41 1 MLENLHGPLPRGAKG-WPLSDAEILNAIEHVPGRPPRAFADRPTSELLSQYAQILAELRARGVVRTGNAP 69
Consensus_aa: Mecieooosansnnns Dl8Peccecosscscsssnsnnnns Ish.BLL. ip.ph..ELc.Rs! /Ro.NsP
Consensus_ss: h hhhhhhhhhhhhhhhhh

D--E D----me--Q-K
Conservation: 6;66? 6 6 66 69 6 g 6 % 3 9 66 9 99 6
Panl31l 35 | VSEYTEWLVSNRMGMVLAPASTKGYDAITSGGRKVQIKSRKNNAK=-~NKSMIL~-GIIRNYELNQFDDLIA | 101
Prud4b541 43 | VGDYAEWLVSQAFGMKLLNNSYPGVDAIDVDDQKVQIKARRITPD~~SPSKQL~SALRNYDAIEFDYLIA | 109
Nhol 45 | AGDYAELLVQRATDGELANASQKSWDIRTTEGDRLQVKARVITDEHANGERQL~STIRS-~~WDFDAAVI | 110
Dsp20_1I 36 | TGDLAEYLFCTAFGWKQAPNSERGFDATGQDGVRYQIKGRRVHRR~~NPSRQL~SAIRDLAGGHFDVLAG | 102
Sqil 36 | TGDLAEHLFCAAFGWAQAPNSERGYDATGPDGTRFQIKGRRVHRR~~NPSRQL~SAIRDLAGGHFDVLAG | 102
MbaR41 70 | LGDYAEHMALSVYGGSLAQNSAKSYDLTADDGRT IQVKARTVSAS~-~TSPSAVFSVFRS=-=-=FDFDVATL | 134
Consensus_aa: HGDIAE LY. phhG. .DAssS .+t Dhhss~-Gp+!QI/KtRpip.c..s8spbL.8hIRs....cFDhhL,
Consensus_sa: hhhhhhhhhhhhh  ee ee eeeceeceee hh ecee
Conservation: 6 9 6 966 6 696
Panl3l 102 DFSIRYALQIPHELVKIYGRFNQHONGYTLSMTAKLLSDRRVVDITQCFLV======== 157
Prud4541 110 HYNVIEAYKIPHIVIGDYAKFSKHTNAHLITLKGDILLDERVLDIKEKIILITKSLHSQ 173
Nhol 111 NFRVWRAARVPAAIMKEAAYYSQHVRGYTVYAKDALLNHSEVEDWTEQLRSVEQ==~~~ 169
Dsp20_I 103 DFRVVRAALIPRGVVEKRSTFVAHTNSHKFLLRDDVWEAQGVQDVTVEVAAAMP == ==~ 161
Sqil 103 DFCVVRAALIPRGVVEARSTYVAHTNSHKFILREDVWSAAGVRDVTAEVAAAMP == === 161
MbaR41 135 TYALKWAREMS PDQVREASRWSAHVRGHLLSIKVA-~--QKAGTDVTELFMGFN=-~=~~~~ 190
Consensus_aa: .80.1..AhbIP,..1lc..tpfs . Rhpt@. h . h+sslh,.p.V.DIT.Dhhsh.......
Consensus _ssi hhhhhh  hhhhhhhhhhhh eeeeeee hhhhhhhhhhhhhhhh




Supplementary Figure SS.

Esp638I digestion of M.CviPI-modified pPBR322 and phage XP12 DNAs and a summary

of Esp638I recognition sequences and cut sites.

A. Esp638I digestion of pBRFM, pBRFM+ (additionally modified by M.CviPI),
M.CviPI-modified pBR322, pBR322, and phage XP12 DNAs.

B. A list of Esp638I recognition sequences and cut sites determined by run-off
sequencing of Esp638I-digested, M.CviPI-premodified pBR322 DNA.

C. Consensus recognition sequence (GCN | NGC or RCN | NGY) derived from cloned
phage XP12 DNA fragments as compiled by Weblogo.

& & C. GAAGCC/CGCGAC
_ CGTACG/CGCGCA
Esp638I: CCCGCG/GACGGT
GCCGCA/CGC GGAGCG/CACGCC

GCCGCG/TGC

GGCGCC/AGC CGTGCG/CGCGTC

GRAGCG/CGCCTC
ATGGCC/TGC

GTCACC/TGCTCC
GCCGCC/GGC

GCGGCG/GGTGCG
ATGGCC/CGC

GRAGCC/CGCGAC
GGCATC/CGC

GCGGCC/CGCGTA
GCGGCG/AGC
AGCGCA/GAT AGGGCG/CGCCGG

GCGGCC/CGCGTC
CGTGCC/CGCGCC
GTCGCC/CGCCAG
ATCACC/CGCGCG
CCCGCG/GACGGT
GCGGCC/TGCGAC
GGCGCT/CGCCTG
CGCGCC/CGCEGTG
GGCGCC/AGCCCT
CTCGCC/CGTGCC

l;c-’ - "ccf:"c“"‘ s

(e N ol T [ Y

pBRFM pBRFM pBR322 pBR322 XP12
+ M.CViPl 4 M.CviPI




Supplementary Figure S6.

DNA run-off sequencing of Esp638I-digested pBR322 DNA, M.SssI-modified (left
sequence panel), M.CviPI-modified (right sequence panel). Both the forward and reverse
strands were shown as compared to undigested templates. GCAGC (indicated by a green

bar) was not cut by Esp638I.
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Supplement Figure S7.

PROMALS3D multiple sequence alignment for Esp638I-related enzymes (with 50% to
90% aa sequence identity to Esp638I). The function and specificity of these homologous
enzymes remain to be analyzed. The sequences in the box are predicted to form the
typical REase fold (afBpaf) that contains the catalytic residues E-X,,,-D-X,-QxK for
metal ion (2-3 Mg*") binding (a variant of the PD-D/ExK catalytic site). The bacterial
sources and GenBank accession numbers are: Esp6381 (WP_015960106),
WP_058676714 (Enterobacter hormaechei), WP_049016189 (Citrobacter koseri),
WP_001592532 (Enterobacteriaceae sp.), WP_032723186 (Enterobacter aerogenes)),
WP_040219152 (Klebsiella pneumonia), WP_058702817 (Pantoea stewartii),
EGH79119 (Pseudomonas syringae pv. aptata str. DSM 50252), WP_043042189
(Pseudomonas fluorescens), WP_054068722 (Pseudomonas amygdali), WP_049885553
(Pseudomonas aeruginosa), WP_039487727 (Pectobacterium carotovorum). “*”,
predicted catalytic residue candidates (E---D---Q-K).

Conservation: 9
WP 4f l Mererereccccccees VNDEVE 54
1 MFITMTCPSTTLP-~~SDDEF G 7
B 9119 1 MAQL-=-PVTNDIQASVD GKPLG iCARKA 68
WP 043042189 1 MAQL~-~PVTNDIQASVDPINAEIF RDAKV. Y C EAATXLGLDLHCARKA 68
NP 034065‘22 l MNM-=—rosscecccees EV V REAKI LTGKP1 EVAE CRILGLELEQARTA 56
8676714 1 MGITL-=eeecccce- I AXDVA N s LCSARQS 60
NP Of90 6189 1 MGITLe=ecccccaa LQ LGITGEIAE “AATVLSL:LCSRRCJ 60
“WP_001592532 1 MGITL======e==x LQ ¥ 60
_WP_032723186 i1 MGITL--—=—————- LQ SAKDVALRYYK 60
_WP_040219152 1 MGITL-=———cee=- Lo SAKDVALRYYX 60
_WP_058702817 1 59
Esp6381 1 60
Ra ot S :
Consensus_ss2
»o se:va ion: S
27 55 ADSSKPGORVGAILL 121
68 -\\PRKYTuQVGAI:LRQP" 137
9119 69 r"""'P:-\.'(J;SGR.. iLAQP DAVL 138
WP 043042189 6% 138
NP 054068722 57 126
058676714 61 YMPDPKKVSARIGAIDISKPFDS LDENY RDA AL 130
NP 049016189 61 LDGKEYRVQIKGRYMPDPKKVSARIGAIDISKPFDS v__DubVBvVnYY"‘”13Evan 130
WP 001592532 61 LDGKEYRVQIKGRYMPDPKKVSARIGAIDISKPFDSV. LDENYDAFAMYEASRDVVVAAL | 130
_WP_032723186 61 LDGKEYRVQIKGRYMPDPKKVSARIGAIDISKPFDSV LDENYDAFAMYEASRDVVVAAL | 130
_WP_040219152 61 GYDAT:ZLDCK”Y?”O KSRYH?DPKKVS‘ '”"3 SKPVCSV VLLDENYDAFAMYEASRDVVVAAL | 130
_WP_058702817 60| GYDATD S‘ ' bVBATAYV:A”QT‘W SAL | 129
Esp6381 61 IE 30

L] QIRGR

eeceecceecece

v——;x LtRIGLID

Conservation:

122 LAPGS SLSISKFX VWPVVGGDDRNT 158
138 TRPGS G ARLRWTRP===mm== 167
139 TKPGSKA AL LRQ======~ 168
043042189 139 TKPGSKARNERGSLGIRQE SQRWLRQ--—=—~~ 168

NP 054068722 127 F K E RWEREGVDQPA~ 162
058676714 131 XS R SISSLRWSKVAEPEIL~ 166

NP 049016189 131 QAzuS<S?V-RNQLq‘AKrKS' LRnS(”AEPEIL- 166
WP_001592532 131 QAPGSKSRNERNQLGIAKFKSISRLRWSKVAEPEIL- 166

_NPﬁDBZ 7123186 131 QAPGSKSRNERNQLGIAKF: :ISRLRn;(VAEPEZL- 166
_WP_040219152 131 QAPGSKSRNERNQLSIAKE SRLRWSKVAEPEIL- 166
WP_058702817 130 QEPGSRSRNERNQLCITKFKAISTLRWSLTISQ===== 161

Esp6381 131 IAruSShRNSRNQL1!AK°KQ'2%LRnSKUTEPRIL— 166
PGSK "RNERsp |
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Supplementary Figure S8.

Star activity or altered specificities of three Bisl family enzymes Bth1711, Bce12731, and

Sve396I in digestion of pBR322 (M.Dcm*) and DNA run-off sequencing of Bcel12731-

digested pBR322.

A. Agarose gel analysis of cleavage products (1 ug of pBR322) digested by 1 or 5 ug of
REase as indicated above each lane. “--““, uncut DNA, 2-log, 2-log DNA ladder.

B. Bcel273I cut sites derived from run-off sequencing and the consensus recognition
sequence (RG|NCY, relaxed sites RS | NSY) compiled by Weblogo.

C. Two examples of run-off sequence of Bce1273I cut sites (AG| TCC and AG|TCT)

were shown.

B. TATAGTCCTGTC (complete cut)

A.
MMM GCRAGTCTTTTT (complete cut)
/mﬂ 1711 12731 _sve396Ff -- 2-log TTGGGTCCTGGC

GCCAGCCTAGCC
TAAAGTCTGGAA
o8 1 ACCAGCCTAACT
- - E kb CCAAGCCTATGC
—— = ! -3 TCCAGTCTATTA J
— - > MARAGGCCAGGA " < ACLCx,.
pad - - ACAAGCCCGTCA :
os” — :_ 1 CCAACCCTTGGC
[ = TCAGCCCTTCGT
=5 -— ey —_——05 CCCAGTCCTGCT
—0.4 CATAGGCTTGGT
C AATAGTGTATGC
B ... TATAGCGCTAGC
ff?::;?rd) PPN LT, Ana f\ g nnd j . A A
pBRFM A A Bce1273I-digested
(reverse) MAAA AN WA AN A pBR322 (forward)
...._\__‘..‘.4. ;_-_.in'__.z._ ___J-L.L.L “LL T e A . A o S O o I 4
Bcel273I-digested A pBR322 { T \ )
pBRFM AAnfIN (reverse) Manny A f\ RAYATYAY
{forward) P T O T T T T T e o | O T R P P T T T Y
Bce1273l-digested T f . Beel273ldigested ,L | W
OBRFM ¢ Al (ﬁ‘ '”'. pBR322 (reverse) f A A \”‘,,f“.j';; \
{reverse) T e e P T T s — ek
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Supplementary Figure S9.

Run-off sequencing of Bth1711-digested pPBR322 (M.Dcm™) plasmid and the consensus

sequence compiled by Weblogo.

A. Four examples of run-off sequence of Bth171I cut sites (GG | CCT, GC|CCT,
AG|CCT, and AC|CCT).

B. Bth171I cut sites compiled by Weblogo to generate a consensus sequence RS | NSY.
The top five sites were digested completely (complete run-off) and the rest of the sites

were partially digested to give partial run-off traces.

A, Sosiceen T T B =
Uncut pBR322 mamaE A S
{forward) ‘ WV Uncut pBR322 || "
SEREHREE IR | = = = = > = ammmsEEEE - (forward) Vi VUL Y
Bth171l cut pBR322 i R | . -
{forward) bold ) | " I —— Bth171l cut pBR322 || ‘ ha
A {forward) L"" YWYV .-‘;.5_1'_‘,»,-,,-,-‘-—.—, <
Uncut pBR322 A
(reverse) L X X AS A% B
anseaamansien el B. CCAACCCTTGGC (complete cut)
Bth1711 cut pBR322 * AAAAGGCCAGGA (complete cut)
{reverse) ol . S A WV GAAACGCCTGGT (complete cut)
R o CCAAGCCTATGC (complete cut)
Sere— o VLA TCAAGGGCACGA (complete cut)
: GCTAGCGCTATA
Bth171l cut pBR322 CTTGGAGCCACT
f d
‘ °_':""f_" - LYY | TATATCGCCGAC
. ¥ ‘ TCAAGCCTTCGT
Bth1711 cut pBR322 S it GCTACCCTGTGG
{reverse) B o bl Al SRkl AL X ACAAGCCCGTCA
. | ' AAAAGGCCAGCA
tNCUtpeRa2 AATAGTGTATGC
(reverse) y VVYYY (VY Y VY VY
jorlelptetbtp bl et L A CATACTCTTCCT
- 3 s GAGGCCCTTTCG
il T NNNRSNS YNNNN
Uncut pBR322 ’
(forward) WYV YWV VA Y VU WAV 2 A Y
e - - -t /\Q D - C =2
Bth1711 cut pBR322 e T. . TE_#,

(forward)
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