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dDAT 26 TWS FLLSVIGFAVBLANY FPYLCYRNGGEGAFLVPYGIML 73
hSERT 78 TWG VBIFLLSVIGYAVIBILGNY FPY ICYONIGGIGAFLLPYT IMA 125
dDAT 74 AVGGIPLFYMEBLALGQ GAITCWGRILVPLF GIGYAVVLIAFYV.121
hSERT 126 I FGGIPLEYMBLALGOY GCISI ICPIFERGIGYAICIIAFY 1A 173

dDAT 122 FYYNV | IAWSL.FFFASlFTNS LPWT SCNN IWNTPNCHlP F.S163

hSERT 174 SYYNTIMAWALYYLISSFT.QLPWTSC.NSWNTGNCTNYFS NI TWT 221
dDAT 164 - GFQSAASHEYFN YIL.LN SIEG I LGAI MALCLLIVYLICYFS 253
hSERT 222 LlSTSPA FYT vial SHGLOQBLGGIpSWOLALCIMLIFTVIYFS 269
dDAT 254 L ISTSGRVVWFETALFPYAALLILLIRGLTLPGSFLGIQYYLTPNF 301
hSERT 270 | VETSGEVVWVTATFPY | | LSYVLLV GATLPGAW‘.GVLFYL.PNWSI?
dDAT 302 SA LY VWA AATQVFFSLGPGFGVLLAYASYE Y.N\l‘u"( ALLTS 348
hSERT 318QlLL GVWIBAAAQ I FFSLGPGEGYLLAFASY FNNRNCY ALVTS 365
dDAT 349 FINSATSFIAGFVIFSVLGYMA LGV I VATHE- GPGLVEVVYPAA 3%
hSERT 366 VVNCMT SFVSGFV IFTVIGYMA N VSEVA AGPSLLFITYA.A413

dDAT 397 IATMPhSTFWALIFFMMLATLGL SSFGGSEAIITALIS FPIGI - N 441
hSERT 414 TANMPRASTFFAIIFFILMLITLGLBISTFAGLIBGY ITAV L FPEVWA 461

dDAT 442 LFVAGLFSLYFVVGLbSCTQ GFYFFHRLL YAAGYS | LVAVEFEBA 491
hSERT 462 FVIAVVITCFFGSILNVT LT FIGGAYVVISL L YATGPAVILTVALIBA 509

dDAT 492 IAVSWIYGTN.FS I MIGFPP YW VCWIFVAPIFLLFITVYLL539‘
hSERT 510 VAVSWHYGITQFC v MLGFSPIGWEF |CWVAILSPLELLEIITCSFEL 557

dDAT 540 | YlPLTYA.YVYPSWANALGWCIAGSSVVMIPAVAIF LLISTPG 584
hSERT 558 SPPQL.LFQYNYPYWSIILGYCIGTSSFICIPTYIAY LIJITPG 602

Figure S1. Sequence alignment of dDAT and SERT. Pairwise alignment of dDAT (PDB entry
4MA48) and SERT used for constructing the model of the transmembrane regions of outward-
facing SERT. The transmembrane segments in the dDAT structure are outlined with black boxes,
as is the missing segment in extracellular loop 2 (EL2).



LeuT 5--- ATRILGLI LAMAGNAVGLGNFLEFPVOQAABRNI GGGAJIFMIPY | | 49
SERT 76 QG TG V FLLSVIGYAV.LGNV FPY ICYQNIGGGAJELLPY T | 123

LeuT 50 AELLVGIPLMWI WAMG.YGGAQF.GT————TPAIFY—LL NRIFAK | 92
SERT 124 MAIFGGIPLEYMBLALGOY- - - -} ---lnccis i wlll cr-L__1EKG 160
LeuT 93 LGVFGLWIPLVVAIYYVY IMSWTLGFAINFLVlcLVPPPPNA- - - - - - 134
SERT 161 1GYAICI IAFYIASYYNT IMAWALYYLISSETIMoLPwrsclN------ 202

teuT 135 THPHBs LEr FRBrLYSsY icvPG- - - e 1 LRP[SLCFAY I VELITME IN 179
SerT 219 TWT LllsTsPABEFYTREY Lo BllsBcLolLce IlsWQLALCIMLIETVI 266
leuT 180 VS| LIRIG I sHlc FAKI I AMPTLE I LAVELV I LL.TPNGTAA GL 227
SERT 267 Y ES | vllT - VVWVTATEPY I 1LSVLLVRGAITLP- - - - GAWRIGV 309
leuT 228 NFLWT PHFIER BBrlcvW I AAVGQ I FFTLSLGFGAI ITYASAVY o1 275
serr 310 LEY LEpnwollL LBTlcvwiBaAAQ I FESLGPGEGV L LAEASI NKIFNNN|C 357
leuT 276 VLSGLTAATLN.AA.VI'LGGSISIPAAVAFF—GVANAVAIA AG- - - A 319
SERT 358 YQEIALVISVVNCMTISEVISGFV IFTVLGY- - - MAEMENEEV sV ARBA G 402

LeuT 320 FNLGFITLPAITFSQTAIGGTFLGFLWFFLLFFAGLVASIAIMQPMIAFL 367
SERT 403 PSLLFITYA.AIANMPASTFFAI | FFLMLITLGL.ST FAGL.G‘U’ | TAV 450

LeuT 368 LKE- - - - AVLWTAAIVFFSA.LVMFLE—— ﬂ FWAGT 409
SERT 451 LIDMEIF P HV WA EVLAVVITCFFGSLVTLTFIGGA YATG 498
LeuT 410 IGVVFFGLTIEL I 1 FFWIFGA 430
SERT 499 PAVLTVIAL IBAVAVSWEYG! 519

Figure S2. Sequence alignment of LeuT and SERT. Pairwise alignment of LeuT mutant crystallized
in an inward-facing conformation (PDB entry 3TT3) and SERT, for residues corresponding to
TM1-10 of LeuT. The transmembrane segments in the LeuT structure are outlined with black
boxes. Residues in TM1a (5-REHWAT-10) not present in this structure were instead modeled on
a structure of LeuT in an outward-facing conformation (PDB entry 2A65) — see Experimental
Procedures section for details.
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Figure S3: Purification, mass spectrum and FSEC of SERT-Nter peptide. (a) SDS-PAGE of SERT-
Nter flow-through fractions from final HisPrep chromatographic run. (b) Electrospray ionization
mass spectrometry (ESI-MS) of SERT-Nter. (c) FSEC runs (monitoring tryptophan fluorescence) of
SERT-Nter in 20 mM phosphate (pH 7.4) and the indicated concentrations of NaCl. Initial CD
experiments on SERT-Nter were conducted with 25 uM protein in buffer B (20 mM Tris [pH 8],
200 mM NaCl, 5 mM B-ME) at 20°C on an Applied Photophysics Chirascan Circular Dichroism
Spectrophotometer using a 1 mm quartz cuvette (Hellma Analytics). Data were collected from
190 to 260 nm in 1 nm steps, with 12 scans at each wavelength. However, the results were
inconclusive due to background interference from Tris and high NaCl, both of which absorb
strongly at far-UV wavelengths, as reflected by the high tension voltage reading of the
instrument [Kelly, SM, Jess, TJ and Price, NC (2005), Biochimica et biophysica acta 1751:119-
139]. To maximize the signal-to-noise ratio and minimize protein aggregation, the buffer was
switched from Tris to phosphate and the effect of sequentially decreasing NaCl concentrations
was examined. Specifically, SERT-Nter was first concentrated to 10 mg/ml (1135 puM), diluted to
0.22 mg/ml (25 uM), and then subjected to seven separate 15-minute analytical gel filtration
runs (monitoring tryptophan fluorescence) on a Superdex 200 5/150 GL column (GE Healthcare)
in 20 mM phosphate, pH 7.4, containing varying concentrations of NaCl: 0, 5, 10, 20, 50, 100,
and 200 mM. SEC traces indicated that 20 mM was the lowest NaCl concentration at which
SERT-Nter would not aggregate (c). Thus, final CD experiments on SERT-Nter were conducted in
20 mM phosphate, pH 7.4, and 20 mM NaCl. To ensure that the high tension voltage fell within
the acceptable range of the Chirascan instrument (greater than 230V and less than 1000V), CD
spectra were collected at four different SERT-Nter concentrations (25.0, 12.5, 6.3, and 3.1 uM).
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Figure S4. Assessment of the modeling protocol for terminal domain models of SERT. (a-c)
Distribution of the radius of gyration (R,) for: a) the N-terminal domain alone; b) the C-terminal
domain alone and; c) the terminal domains in the context of the full-length protein. Ry was
calculated for the backbone atoms of the N- and C-terminal domains. (a, b) The sets of models
considered for the independent N- and C-terminal domains are: N (purple dashed line), N“**
(cyan), N (dark blue), C*™ (magenta dashed line), C***"* (orange) and C™*(red). (c) The sets
of full-length models are: F*'(N) and F*"(C) in cyan and orange dashed lines, respectively; FF"(N)

and F™(C), in purple and magenta, respectively; F2%(N) and Foll?f (C), in blue and red,
respectively. (d-f) Distribution of Rosetta score (Epeserta) Values for different sets of SERT models
containing d) the N-terminal domain, e) the C-terminal domain and f) the full-length protein. (d,
e) Data is shown for the domains in the following sets: N*' and C*" (brown dotted lines), N®™
(purple dashed line) and C*™ (magenta dashed line), N“*"* (cyan) and C™*** (orange), N"*? (blue)
and C™*? (red). N*"" (gray dashed line) is a ‘decoy’ set of N-terminal domains generated using a

secondary structure prediction that is primarily coiled and only 2 positions are structured (see

Figure 1a, SSP-full-SERT). (f) Distributions are shown for full-length complexes in the sets: Fal

F1724

(orange dashed line), Fél?? (red) and Filnoo (magenta).

(purple dotted line),
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SSP-prob 985899999775999866586798576569-------
SSP-PSIPRED CCC-------
human_SERT-P31645 PGTF LNAV-------
mouse_SERT-Q60857 P GTL MNAV - - - - - - -
mouse_SERT-Q5NCRé6 P GT L MNAV - - - - - - -
rat-SERT-P31652 PGTL MNAV - - - - - - -
bovin-SERT-Q9XT49 PGTL LNAV-------
cavpo_SERT-035899 PGTL ICLNAV-------
macmu_SERT-QIMYXOP GT F VRLNAV-------
macfa_SERT-A7KAX8 PGTF VRLNAV - - - - - - -
horse_SERT-Q14UY7 LNAT-------
canfa_SERT-Q33E87 LNAIT-------
dDAT PGSLROQRFTILTTPWRBROLVPHRI- - ------------

human_DAT-Q01959
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mouse_DAT-Q61327
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Figure S5. Helical elements in the C-terminal domains of SERT and DAT. A multiple-sequence
alignment, of C-terminal domains of SERT and DAT orthologs with 95% coverage of human SERT
or human DAT, respectively, and aligned according to [Sucic, S, El-Kasaby, A, Kudlacek, O, Sarker,
S, Sitte, HH, Marin, P and Freissmuth, M (2011) J Biol Chem, 286:16482-16490] are compared
with the secondary structure predictions (SSP-PSIPRED) for SERT and secondary structure
annotations for Drosophila melanogaster dopamine transporter (SS-dDAT; last line). The region
of the dDAT structure that is not resolved in the structure (PDB identifier 4M48) is outlined with
a box. Sequence numbering corresponds to human SERT.
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Figure S6. Visualization of surface expression. Confocal images demonstrating the surface
expression of C-SERT-Y wild type and the indicated mutants in transiently-transfected HEK-293
cells; the abbreviation on the left image of each pair denotes the amino acids before/after
mutation in the single letter code and its position in the SERT amino terminus. The left panel in
each pair displays the CFP signal and the right panel shows the YFP signal for C-SERT-Y.



C-SERT-Y

Figure S7. FRET images of C-SERT-Y and mutants thereof. FRET imaging and pixel-by-pixel
analysis of the resulting images was performed in transiently transfected HEK293 cells as
described in Experimental Procedures. The spatial distribution of the FRET signal in cells
expressing the C-SERT-Y wild type and mutants is shown in representative images. The key
displays the intensity of the arbitrary units.
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Figure S8. Distances between terminal domains in SERT full-length models. a) Distances between

Ca-atom centers of mass of the N- and C-terminal domains per model are plotted for the sets:
F1724

o
[y
o

(orange dashed lines), F;SIO (red), Fiﬁoo (blue) as well as for the

F' (purple dotted lines),

distance difference for each pair of terminal domains in inward- versus outward-open states
(purple). Distance between centers of mass of the last or first three residues (tails) are also

plotted for Fél?? (grey). b) Minimum distances between Ca atoms of any pair of residues from

F1724

the N- and C-terminal domains are plotted for: Fal (brown dotted lines), (orange dashed

lines), F*° (red) and Fi]oo (blue).
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Figure S9. Solvent accessibility of residues in full-length models of SERT. (a) For every residue,
the fraction of models out of 100 in which the percentage solvent accessible surface area (SASA)

of that residue was >40% is plotted for the models in sets F;Sto (brown lines) and Fiﬁoo (blue

lines). Residues are marked with stars if they are proposed to: interact with syntaxin 1A (purple);
be accessible to cysteine-modifying reagent (orange); be in the non-canonical PDZ-binding motif
recognized by nNOS (dark blue); bind Sec24C (red); or be PKC phosphorylation sites (green). In
each phosphorylation site, both the T or S residue (light green) that is predicted to be
phosphorylated, and the K or R residue (dark green) required for phosphorylation are
highlighted.



SUPPLEMENTARY TABLES

Table S1. Primer sequences for C-hSERT-Y site-specific mutants

A14P ATTCTCAGAAGCAGCTATCACCGTGTGAAGATG

Q22p GAAGATGGAGAAGATTGTCCGGAAAACGGAGTTCTACAG

Q22A GTGTGAAGATGGAGAAGATTGTGCGGAAAACGGAGTTCTAC
N24A TGTGAAGATGGAGAAGATTGTCAGGAAGCCGGAGTTCTACAGAA
N24Pp TGTGAAGATGGAGAAGATTGTCAGGAACCCGGAGTTCTACAGAA
T69Y CCCAGCGACCACCACCTATCTAGTGGCTGAGCTTC

L70P GACCACCACCACCCCAGTGGCTGAGCTTC

V71E CACCACCACCCTAGAGGCTGAGCTTCATC

V71P CGACCACCACCACCCTACCGGCTGAGCTTCATC

L74A CACCCTAGTGGCTGAGGCTCATCAAGGGGAACGG

L74P CCCTAGTGGCTGAGCCTCATCAAGGGGAACG

K610A CCAGGGACATTTAAAGAGCGTATTATTGCAAGTATTACCCCAGAAACAC

K610P CCAGGGACATTTAAAGAGCGTATTATTCCAAGTATTACCCCAGAAACAC



