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Figure S1. Detection of NFATCI—-C4 transcripts in HEK293T cells.

(A) qPCR analysis of NFATCI, NFATC2, NFATC3, and NFATC4 expression in HEK293T
cells. Data are presented as ACt values (Ct target—Ct reference). Each dot represents one
biological replicate, with technical triplicates averaged before calculation. Bars indicate mean
+ SD. Lower ACt values indicate higher transcript abundance.

(B) Representative agarose gel image of the corresponding amplicons in cDNA samples and
no reverse transcription (no-RT) controls. From left to right: DNA marker, NFATC1, NFATC?2,
NFATC3, and NFATC4 amplicons from cDNA samples, followed by the corresponding no-RT

controls. No obvious corresponding bands were observed in the no-RT controls.
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Figure S2. Responses of SRE-element-only and CRE-element-only reporters to clozapine

stimulation.

(A) HEK293T cells were co-transfected with Psge-SEAP and either hM3Dq or the
corresponding mock construct, followed by treatment with clozapine at the indicated
concentrations. SEAP activity was measured as described above. Data are shown as mean + SD
(n = 3 biologically independent experiments).

(B) HEK293T cells were co-transfected with Pcre-SEAP and either hM3Dq or the
corresponding mock construct, followed by treatment with clozapine at the indicated
concentrations. The mock group shown in panel B is the same dataset as that presented in Fig.
la and is repeated here for comparison. Data are shown as mean £ SD (n = 3-5 biologically

independent experiments).
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Figure S3. Effect of cyclosporin A (CsA) on clozapine-induced reporter activation.

HEK293T cells co-transfected with hM3Dq and Pcre-sre-nraT—SEAP were treated with
clozapine (1 nM) in the absence or presence of CsA at the indicated concentrations, and SEAP
activity in the culture supernatant was measured. HEK293T cells transfected with constitutive
Psvao—SEAP were treated under the same conditions, and SEAP activity was measured. Data

are shown as mean = SD (n = 3 biologically independent experiments).
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Figure S4. Acetylcholine dose—response analysis of the hM3Dg-based switch.

HEK293T cells co-transfected with hM3Dq and Pcre-srenraT—SEAP were treated with
acetylcholine at the indicated concentrations, and SEAP activity in the culture supernatant was

measured. Data are shown as mean £+ SD (n = 3 biologically independent experiments).
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Figure S5. Effects of representative neurotransmitters on reporter activation.

HEK293T cells co-transfected with hM3Dq and Pcre-sreneaT—SEAP were treated with
norepinephrine (NE), histamine, dopamine (DA), or serotonin (5-HT) at the indicated
concentrations, and SEAP activity in the culture supernatant was measured. Data are shown as

mean = SD (n = 3-6 biologically independent experiments).
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Figure S6. Comparison with Tet-On and constitutive reporter controls

HEK293T cells were transfected with the indicated reporter configurations and cultured in
doxycycline-free FBS. Cells were treated with clozapine or doxycycline, depending on the
reporter system used. Culture supernatants were collected 24 h later for SEAP measurement.
Psva—SEAP was included as a constitutive reporter control. Fold induction values are indicated

in the figure. Data are shown as mean + SD (n = 3 biologically independent experiments).
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Figure S7. Validation of the hM3Dg-based switch in additional mammalian cell contexts.

The indicated cell lines were transfected with hM3Dq and the Pcre-sre-nraT—SEAP reporter
construct, followed by treatment with clozapine under the indicated conditions. SEAP activity
was measured in the culture supernatant 24 h later. Fold induction values are indicated in the

figure. Data are shown as mean + SD (n = 3 biologically independent experiments).



Supplementary Sequences

Sequence S1. PnraT-SEAP reporter cassette

The sequence contains three tandem NFAT elements, a downstream minimal promoter region,

and the SEAP coding sequence.

NFAT elements (3 copies)
GGAGGAAAAACTGTTTCATACAGAAGGCGTGGAGGAAAAACTGTTTCATACAGA
AGGCGTGGAGGAAAAACTGTTTCATACAGAAGGCGT

Minimal promoter region
AGATCTAGACTCTAGAGGGTATATAATGGAAGCTCGAATTCCAGCTTGGCATTCC
GGTACTGTTGGTAAAA

SEAP coding sequence (start codon underlined)
agcttcgaatcgcgaattcgeccaccatgetgetgetgetgetgetgetgggectgaggcetacagetetecctgggeatcatceccagttg
aggaggagaacccggacttctggaaccgegaggeagecgaggecctgggtgccgecaagaagcetgeagectgecacagacagece
gccaagaacctcatcatcttcctgggegatgggatgggggtgtctacggtgacagetgccaggatcctaaaagggcagaagaagga
caaactggggcctgagatacccctggcecatggaccgcettcccatatgtggctctgtccaagacatacaatgtagacaaacatgtgecag
acagtggagccacagccacggcectacctgtgeggggtcaagggcaacttccagaccattggettgagtgcagecgeccgcetttaace
agtgcaacacgacacgcggcaacgaggtcatctccgtgatgaatcgggccaagaaagcagggaagtcagtgggagtegtaaccac
cacacgagtgcagcacgcctcgecagecggeacctacgeccacacggtgaaccgeaactggtactcggacgecgacgtgectgece
tcggecccgecaggaggggteccaggacatcgetacgcagetcatctccaacatggacattgacgtgatcctaggtggaggccgaaa
gtacatgtttcgcatgggaaccccagaccetgagtacccagatgactacagecaaggtgggaccaggetggacgggaagaatctggt
gcaggaatggctggcgaagegecagggtgeceggtatgtgtggaaccgeactgagetcatgecaggettcectggacccgtetgtgac
ccatctcatgggtctctttgagectggagacatgaaatacgagatccaccgagactccacactggacccctecctgatggagatgacag
aggctgceectgegectgetgagcaggaacccccgeggcttcttectettcgtggagggtggtegeatcgaccatggtcatcatgaaag
cagggcttaccgggcactgactgagacgatcatgttcgacgacgecattgagagggcgggcecagetcaccagegaggaggacacg
ctgagcctcgtcactgecgaccactecccacgtcettetecttcggaggctacceectgegagggagetecatcttecgggetggeceeetgg
caaggcccgggacaggaaggectacacggtectectatacggaaacggtccaggetatgtgetcaaggacggegeeceggecggat
gttaccgagagcgagagegggagecccgagtatcggeageagtecageagtgeeectggacgaagagaccecacgeaggegagga
cgtggeggtgttcgegegeggeccgeaggegeacctggttcacggegtgcaggageagaccttcatagegeacgteatggecttcg
ccgectgectggagecectacaccgectgegacctggegeecceegecggeaccaccgacgecgegeaccegggttactctagagt

cggggeggceceggcecegcettcgageagacatga

Sequence S2. Pcre-sre-nraT-SEAP reporter cassette



The sequence contains a cAMP Response Element (CRE)-containing region, three tandem SRE
elements, three tandem NFAT elements, a downstream minimal promoter region, and the SEAP

coding sequence.

CRE-containing region
CGCACCAGACAGTGACGTCAGCTGCCAGATCCCATGGCCGTCATACTGTGACGTC
TTTCAGACACCCCATTGACGTCAATGGGAGAACCCCGGTACCGGG

SRE elements (3 copies)
AGGATGTCCATATTAGGACATCTAGGATGTCCATATTAGGACATCTAGGATGTCC
ATATTAGGACATCT

NFAT elements (3 copies)
GGAGGAAAAACTGTTTCATACAGAAGGCGTGGAGGAAAAACTGTTTCATACAGA
AGGCGTGGAGGAAAAACTGTTTCATACAGAAGGCGT

Minimal promoter region

AGATCTAGACTCTAGAGGGTATATAATGGAAGCTCGAATTCCAG

SEAP coding sequence (start codon underlined)
aagcttcgaatcgcgaattcgeccaccatgetgetgetgetgetgetgetgggectgaggcetacagetctecetgggceatcatcecagtt
gaggaggagaacccggacttctggaaccgcgaggeagecgaggcecctgggtgccgecaagaagetgecagectgcacagacage
cgccaagaacctcatcatcttcctgggegatgggatgggggtgatctacggtgacagetgeccaggatcctaaaagggcagaagaagg
acaaactggggcctgagatacccctggecatggaccgcettcecatatgtggetctgtccaagacatacaatgtagacaaacatgtgeca
gacagtggagccacagcecacggectacctgtgecggggtcaagggcaacttccagaccattggettgagtgecagecgeccegctttaac
cagtgcaacacgacacgcggcaacgaggtcatctccgtgatgaatcgggccaagaaagecagggaagtcagtgggagtggtaacca
ccacacgagtgcagcacgectcgccagecggeacctacgeccacacggtgaaccgcaactggtactcggacgecgacgtgectge
ctcggeccgecaggaggggtgccaggacatcgetacgecagetcatctccaacatggacattgacgtgatectaggtggaggecgaa
agtacatgtttcgcatgggaaccccagaccctgagtacccagatgactacageccaaggtgggaccaggcetggacgggaagaatcetg
gtgcaggaatggctggcgaagegecagggtgcccggtatgtgtggaaccgeactgagetcatgecaggcettccctggaceegtetgtg
acccatctcatgggtctctttgagecctggagacatgaaatacgagatccaccgagactccacactggaccccteectgatggagatgac
agaggctgecctgegectgetgageaggaacceccgeggcettettectettegtggagggtggtecgeatcgaccatggtecatcatgaa
agcagggcttaccgggcactgactgagacgatcatgttcgacgacgcecattgagagggegggccagetcaccagegaggaggaca
cgctgagectegtcactgecgaccactcecacgtettetecttcggaggetaccecetgegagggagcetceatettcgggetggeccect
ggcaaggeccgggacaggaaggectacacggtectectatacggaaacggtccaggetatgtgetcaaggacggegeceggeeg

gatgttaccgagagcgagagegggagcececcgagtatcggcageagtcageagtgeecctggacgaagagacccacgeaggegag
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gacgtggeggtgtticgegegeggeccgeaggegeacctggttcacggegtgcaggagceagaccttcatagegeacgtcatggectt

cgeegecetgectggagecctacaccgectgegacctggegececcecgecggeaccaccgacgecgegeaccegggttactctaga

gtcgggocggcecggecgettcgagecagacatga

Sequence S3. Psre-SEAP reporter cassette

The sequence contains three tandem SRE elements, a downstream minimal promoter region,

and the SEAP coding sequence.

SRE elements (3 copies)
AGGATGTCCATATTAGGACATCTAGGATGTCCATATTAGGACATCTAGGATGTCC
ATATTAGGACATCT

Minimal promoter region

AGATCTAGACTCTAGAGGGTATATAATGGAAGCTCGAATTCCAG

SEAP coding sequence (start codon underlined)
aagcttcgaatcgcgaattcgeccaccatgetgetgetgetgetgetgetgggectgaggcetacagetcteccctgggeatcatecccagtt
gaggaggagaacccggacttctggaaccgegaggeagecgaggecctgggtgecgecaagaagetgecagectgecacagacage
cgccaagaacctcatcatcttcctgggegatgggatgggggtgtctacggtgacagetgccaggatectaaaagggcagaagaagg
acaaactggggcctgagatacccctggecatggaccgcettcecatatgtggetctgtccaagacatacaatgtagacaaacatgtgeca
gacagtggagccacagccacggcectacctgtgcggggtcaagggcaacttccagaccattggettgagtgecagecgecegcetttaac
cagtgcaacacgacacgcggcaacgaggtcatctccgtgatgaatcgggccaagaaagcagggaagtcagtgggagtggtaacca
ccacacgagtgcagcacgectcgecagecggeacctacgeccacacggtgaaccgcaactggtactcggacgecgacgtgectge
ctcggeccgecaggaggggtgccaggacatcgetacgecagetcatctccaacatggacattgacgtgatectaggtggaggecgaa
agtacatgtttcgcatgggaaccccagaccctgagtacccagatgactacageccaaggtgggaccaggcetggacgggaagaatcetg
gtgcaggaatggctggcgaagegecagggtgcecggtatgtgtggaaccgeactgagetcatgcaggcettecctggacceegtetgtg
acccatctcatgggtctctttgagecctggagacatgaaatacgagatccaccgagactccacactggaccccteectgatggagatgac
agaggctgecctgegectgetgageaggaacceccgeggcettettectettegtggagggtggtegeatcgaccatggtecatcatgaa
agcagggcttaccgggcactgactgagacgatcatgttcgacgacgcecattgagagggcegggccagetcaccagegaggaggaca
cgetgagcectcgtecactgecgaccacteecacgtettetecttcggaggctacceectgegagggagetecatettcgggetggeeect
ggcaaggeccgggacaggaaggcectacacggtectectatacggaaacggtccaggctatgtgetcaaggacggegececggeceg
gatgttaccgagagcgagagegggagecccgagtatcggeageagtcageagtgeceetggacgaagagacccacgeaggegag
gacgtggeggtgticgegegeggeccgeaggegeacctggttcacggegtgcaggagceagaccttcatagegeacgtcatggectt
cgceegecetgectggagecctacaccgectgegacctggegececcecgecggeaccaccgacgecgegeaccegggttactctaga

gtcgggocggecggecgettcgagcagacatga
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Sequence S4. Pcre-SEAP reporter cassette

The sequence contains a cAMP Response Element (CRE)-containing region, a downstream

minimal promoter region, and the SEAP coding sequence.

CRE-containing region
CGCACCAGACAGTGACGTCAGCTGCCAGATCCCATGGCCGTCATACTGTGACGTC
TTTCAGACACCCCATTGACGTCAATGGGAGAACCCCGGTACCGGG

Minimal promoter region
GCCGCCCCGACTGCATCTGCGTGTTCGAATTCGCCAATGACAAGACGCTGGGCGG
GGTTTGTGTCATCATAGAACTAAAGACATGCAAATATATTTCTTCCGGGGACACC
GCCAGCAAACGCGAGCAACGGGCCACGGGGATGAAGC

SEAP coding sequence (start codon underlined)
aagcttcgaatcgcgaattcgeccaccatgetgetgetgetgetgetgetgggectgaggetacagetcteccetgggeatcatcecagtt
gaggaggagaacccggacttctggaaccgegaggeagecgaggecctgggtgecgecaagaagetgecagectgecacagacage
cgccaagaacctcatcatcttcctgggegatgggatgggggtgtctacggtgacagetgccaggatectaaaagggecagaagaagg
acaaactggggcctgagatacccctggecatggaccgcettcccatatgtggetctgtccaagacatacaatgtagacaaacatgtgeca
gacagtggagccacagccacggectacctgtgcggggtcaagggcaacttccagaccattggettgagtgecagecgeccegctttaac
cagtgcaacacgacacgcggcaacgaggtcatctccgtgatgaatcgggccaagaaagecagggaagtcagtgggagtggtaacca
ccacacgagtgcagcacgectcgecagecggeacctacgeccacacggtgaaccgcaactggtactcggacgecgacgtgectge
ctcggeccgecaggaggggtgccaggacatcgetacgcagetcatctccaacatggacattgacgtgatectaggtggaggccgaa
agtacatgtttcgcatgggaaccccagaccectgagtacccagatgactacagccaaggtgggaccaggetggacgggaagaatcetg
gtgcaggaatggctggcgaagegecagggtgcccggtatgtgtggaaccgeactgagetcatgecaggcettcectggaceegtetgtg
acccatctcatgggtctctttgagecctggagacatgaaatacgagatccaccgagactccacactggaccccteectgatggagatgac
agaggctgecctgegectgetgageaggaacceccgeggcttettectettegtggagggtggtegeatcgaccatggtecatcatgaa
agcagggcttaccgggcactgactgagacgatcatgttcgacgacgcecattgagagggegggccagetcaccagegaggaggaca
cgctgagectegtcactgecgaccactcccacgtettetecttcggaggetaccecctgegagggagetecatettcgggetggeccect
ggcaaggeccgggacaggaaggectacacggtectectatacggaaacggtccaggcetatgtgetcaaggacggegeceggeeg
gatgttaccgagagcgagagegggagecccgagtatcggeageagtecageagtgecectggacgaagagacccacgeaggegag
gacgtggeggtgttcgegegeggecegeaggegeacctggttcacggegtgcaggageagaccttcatagegceacgtcatggectt
cgeegectgectggagecctacaccgectgegacctggegececcecgecggeaccaccgacgecgegeaccegggttactetaga

gteggggeggecggecgcettcgageagacatga
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Supplementary Table S1. Plasmids used and designed in this study

Plasmid Description Reference
or source
pST51 Constitutive rM3Ds expression vector (SV40p-rM3Ds-pA) This study
pST6 Constitutive EGFP expression vector (SV40p-EGFP-pA) This study
pGY8 Constitutive hM3Dq expression vector (SV40p-hM3Dg-pA) This study
pGY29 Constitutive hM3Dg-B2 chimeric receptor expression vector (SV40p- | This study
hM3Dqg-f2-pA); based on a previously reported amino acid-level
design [12]
pGY46 Constitutive hM3Dg-83 chimeric receptor expression vector (SV40p- | This study
hM3Dg-3-pA); based on the amino acid region partitioning
reported in [12]
phM3Dg-p1 Constitutive hM3Dg-B1 chimeric receptor expression vector (SV40p- | Commercial
hM3Dg-B1-pA); based on a previously reported amino acid-level | ly
design [13] synthesized
(this study)
pCRE-SEAP Pcre-driven SEAP expression vector (Pcre-SEAP-pA) Previously
reported
[15,18]
pNFAT-SEAP Pnrat-driven SEAP expression vector (Pnpar-SEAP-pA) Previously
reported
[19,25]
PCRE-SRE-NFAT- | Pcresre-nrat-driven SEAP expression vector (Pcre-sre-NeaT-SEAP- | Previously
SEAP pA) reported
[19,20]
pSRE-SEAP Psre-driven SEAP expression vector (Psre-SEAP-pA) This study
pSV40-rtTA3 Constitutive rtTA3 expression vector (SV40p-rtTA3-pA) This study
Prresgv-SEAP Prresgv-driven SEAP expression vector (Prresgv-SEAP-pA) Unpublishe
d
pSEAP2-control Constitutive SEAP expression vector driven by the simian virus | Clontech

40 promoter (Psvso-SEAP-pA)

Abbreviations: CRE, cAMP response element; SRE, serum response element; NFAT, nuclear

factor of activated T cells; EGFP, enhanced green fluorescent protein; pA, polyadenylation

signal; SEAP, secreted alkaline phosphatase; SV40p, simian virus 40 promoter; Prrescv,

doxycycline-responsive promoter;

rtTA3,

reverse tetracycline-controlled transactivator;
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hM3Dq, human M3 muscarinic receptor-based Gq-coupled DREADD; rM3Ds, rat M3
muscarinic receptor-based Gs-coupled DREADD; B1/82/p3, p1-/B2-/B3-adrenergic receptor-

derived sequences

Supplementary Table S2. Sequences of PCR primers used in this study

NFATCI-F CACCAAAGTCCTGGAGATCCCA
NFATCI-R TTCTTCCTCCCGATGTCCGTCT
NFATC2-F GATAGTGGGCAACACCAAAGTCC
NFATC2-R TCTCGCCTTTCCGCAGCTCAAT
NFATC3-F AGACAGTCGCTACTGCAAGCCA
NFATC3-R GCGGAGTTTCAAAATACCTGCAC
NFATC4-F GCACCGTATCACAGGCAAGATG
NFATC4-R TCAGGATTCCCGCGCAGTCAAT
GAPDH-F GGACTCATGACCACAGTCCA
GAPDH-R AGGCAGGGATGATGTTCTGG

Supplementary Table S3. Plasmids used in each figure

Figure 1
a pST51, pGY29, pGY46, phM3Dg-B1, pST6, pCRE-SEAP
pGYS, pST6, pPNFAT-SEAP, pCRE-SRE-NFAT-SEAP

Figure 2
‘ pGY8, pCRE-SRE-NFAT-SEAP, pST6

Figure 3
a-b | PGY8, pCRE-SRE-NFAT-SEAP

Figure 4
a-b | PGY8, pCRE-SRE-NFAT-SEAP

Figure S2
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pGY8, pCRE-SEAP, pSRE-SEAP, pST6

Figure S3

pGYS8, pCRE-SRE-NFAT-SEAP, pSEAP2-control

Figure S4

pGYS8, pCRE-SRE-NFAT-SEAP

Figure S5

pGYS, pCRE-SRE-NFAT-SEAP

Figure S6

pGYS8, pCRE-SRE-NFAT-SEAP, pSV40-rtTA3, Prresgv-SEAP,
pSEAP2-control

Figure S7

pGY8, pCRE-SRE-NFAT-SEAP
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