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2. Computer-recognizable structural features of MARs
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3. Characterization of computationally identified MARs
HLRR R R OOTEMEO R EERET 5720, 51 E o
_l%d?%;'ﬁﬁxoﬁﬁéﬁ%fﬁlffnEﬂfiﬁ’fi%@ﬁ E:J}Eéhle:r;p;gsof in silico-predicted human MAR elements selected
212D L 5 Ic 2 DD OHETEMAREL S MAR ol Core Putative binding sites Transeriptional
%J%_E/uf:o F7-. 1:%/\7 f(ﬁﬁé@zj’:ﬁ{/)@/]\% idertifier® length length SatB1 HoxF CEBP NMP4 FASTL  activity
BRI DEDEGR A o e e e :l
RILZ & RSO T DN Bkl v 2m o 2
HZ AT, etk (MAR 1-6to 1-68)75)% 1-68 3:630 3 6 2 4
5O N ERSEX YL A DA T D(MAR (o T i 0 3
3-5. X-29)iEA 72 (Table 1), ZHHEFIZER NC 1012 None 6 5 1
7 LDNAMSZ a—Ab L, EGFPOIEHLZE  a
HEFTHSVA0T 1 E—X D LRI AL T4 Sy
SvREERLTZ, CHOMIEIChT A7 =27
L. ANurua—J Vo2 e Bl i 5 Lz,
B3bIZ 5D OHEE RS D~ R v 7 A5 A BE
D FERAERA R LT, FAE/eMARELS 23R E
SILTCWDZEN 3D, AWFFEICB W TCEfe
REZETT-HEEMARD %< )5SMARTest <2
MARFinder Cidik S QB (A T 1 AliiED
#1) ,

RV 7a—F VIR 31T 5 GFP O F8 B,
IZ FACS T~ 7-, 6 > O 7-IZFEL7- MAR
X EE N A E R OFR BT A R L,
FRIZ X-29 1 ITEME En - 72 (X 4a), MAR HEL - H
ThIU AT =7 MU B AT S O N =R a0 M |
13.6.6 5 THY EFE BN TIL 50 5 AT,
Rt BEL T, 55 MARTEED S ) LW % 3
A=, 2ol Al SMARScan Tl CRarE T,
HABR FRBULHERITGERO b o7z, 250

MAR (ZLHE A= TR B UHEREL ~ N sae. /
JAREAREDN B WA Z R o Zp v BT = e PO AN
MAR X-29 D BB S5 T4 (X 3b & 4a), AN
SORERIT . <Ny 7 AR B B A T A
T TCHEIEME ORI /2 BN E T D LRI D TRE R S~
WL —HL TS T, RGBT RE—
&%&: MAR 6i EGFP ,:E\é,i[é@ %%ﬁ%i&@?}&/}\&: Without MAR With MAR Without MAR With MAR
FHL TS, ZHUIRBLOEENTEE /7 a~
FUNMTEDBIR - IHI N RIZE DB THD,
—J7. MAR [Z—1lMENTF AT =7 al FEH

C
.
TlX EGFP BRI ELE 5 272 =9, MAR ..

R T
L+ o+ 4

;W]U

~ CIMCH OO TN

o

50
40
30

<
3
3
B
2

Cell number

4 -

DORRITTZo NP —T L AN LA O T
RNEE X IS,

7 L R0 1-15 IZFEE AN BENEE T -
%fﬁﬁﬁ/ﬁlﬁﬂiﬂ?éﬁﬁyﬂio NUCIeosome- lz' 4 ﬁ]\ﬁﬁ%@%ﬁ%&ﬁ]\%mﬁ@ﬁﬁﬁ
favoring DNA (ZFH 32 MAR D=7 BB D RSB DU NIFEBL~ /2 —|Zii ALT7 ) A DNA D
RO ClIIim MRS L IRENERC S D TR S 1222 BT o 72 (3 1), a7 ESIIL, AT &



& B: Selexis_2007_Aug_Nature Meth.
49 B: MARs (R MAR O in silico % & wet chem E3E)

R HAIZETeRE % 7D SAFE S 7)355720, AT BEORTA DY XI LA F KA LT T0%FEE S A
TWb, —HGCBLUOCEELYXIL AT RIIAD THAH(0.8%LLT), HEEEA) MAR L ARTE M
MAR D=7 Bl CTE &S DT EMERZ2 2RI TRD DI >To, ZOIITHRD
(A+T)-rich 7227 BAFIDOFAET T TILBEB TR BOTLEIZII A+ THY  TEHEO KN
CHO |28 T DA RE BAITE MED R AN B KT DD 30D NI DS INEI 72 DNA OPEIR S B 7
DOHELNZRVY,  ZHICEEL T, H&BIEMEDE W MAR ELFIE HoxF, CEBP 2L T NMP4 D
BEF —7L[EE FASTUCKIT 58 A EF — 728 A TV =(lE LT, 1-6, 1-42, 1-68, 3-5 and
X-29), —HHEEDOIEMEZ/RT 1-9CIEMHEARS7201-15 X° NC [LZDXH72EL 1A RN Ty
72(F 1), ZNHOEGR T3 MAR ICEDIEMEALIZ A 5L TCWDZEERIEEL TD,
Hya— B OE %« Offifa s bk 32 L8 NBIR T O BLUIE » BEjZ2 R, Ja~vT
WZRHEL - TP = 2T ¢y 7N R A IR 55 b Tng B, oo MAR Tk
R LVDITMAR 1-68 (37— OB D720 (X 4b), :@F%‘%ﬁm@ﬁﬁ%i_ ZEKTD
IR TE T DI BN nF DY afs Eotf AEBALZ FISH £ TR L7, 45% MAR Th
T A7 =787z 80 LL EOMIaA AT L7 B, O AR RO ﬁé{dsif%a_ IS
T, FAF RO ORI ZRER L L TR N ZEARENZ (K 4c, d &4 TA UMD 3)
UL, @O L T 3% MAR OB A E< EABBFHROLINRBINT, E &
PCR 7 & ATl 3-4 [FD bt —HA el Cx7- 1424

4. MAR-mediated expression of therapeutic proteins
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Figure 5 | MAR-driven expression of therapeutic genes in vitro and in vivo.
(a,b) The human 1-68 or chicken MAR were cloned upstream of the SV40
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(d,e) The tibialis anterior muscles of mice were electroporated in vivo with plasmids mediating doxycycline-regulated expression of erythropoietin, without (red
diamond signs) or with one copy of MAR 1-68 (blue circles). Mice were provided (continuous lines, closed symbols) or not (dashed lines, open symbols) with
doxycycline in their drinking water, and average hematocrit levels is presented with s.d. (n = 8).
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Identification of MARs. We performed the initial analysis of active MAR portions using the
algorithms from the GeneExpress package originally designed to predict nucleosome positioning on
the DNA™, using default parameters (http://srs6.bionet.nsc. ru/srs6). The SMARScan | program was
assembled to automatically compute structural features of DNA using the GeneExpress algorithms
designed to predict the melting temperature, curvature, major grove depth and minor grove width of
the DNA. Its default parameters were optimized using the August 2003 release of the SSMARt DB
database of MAR elements®. As non-MAR sequences,we used all human chromosome 22 contigs,
considering that they should contain only a negligible proportion of MARs. We set the default
parameter values to a bending angle above 3.202 angular degrees, a major groove depth above
9.0025, a minor groove width above 5.2695 and a lowest melting temperature lower than 73.8 1C,
over a sliding window of 300 nt. To identify high-scoring MARs from the human genome, we
scanned the RefSeq contig as available from the US National Center for Biotechnology Information
(NCBI build 36) using the more stringent DNA bending parameters set as detailed in the
Supplementary Methods (bending angle of 4.4 angular degrees, major groove depth above 9.0025,
minor groove width above 5.2695, melting temperature lower than 73.8 1C). SMARScan | was
coupled to the prediction of potential transcription factor binding sites, resulting in SMARScan I1.
Transcription factor binding sites were predicted using the Transfac weight matrices as found in the
Matlnspector software package? (http://www.genomatix.de/products/MatInspector/).

Additional methods. Information on vectors, plasmid construction, gene transfer by lipid-mediated
transfection, analysis of transfected CHO cells and in vivo electroporation of the tibialis anterior
muscle of mice, is available in Supplementary Methods. Experiments involving animals followed
Swiss regulations, and they were authorized by the Veterinary service of Canton de Vaud.
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