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Supplementary Fig. 1 Optimization of ALICE., in mammalian cells. a Imnmunoblotting analysis
of STING and cGAS expression in HEK-293T cells. HEK-293T cells were tansfected with pcDNA3.1
or pSTING and harvested at 48 hours post-transfection for immunoblotting analysis. Red arrowheads
indicate the proteins of interest. b Optimization of the adaptor module STING of ALICEse: in
mammalian cells. HEK-293T cells co-transfected with the reporter [PaLicei-SEAP-pA; Pavice,
(ISRE)s-Pmin] and different amount of the STING expression vector (Pnemv-STING-pA) (0~200 ng)
were incubated with HSV-1 (MOI = 0 or 5) for 3 h. SEAP in supernatant was meaasured at 2 days
post-infection (dpi). ¢ Optimization of the adaptor module (STING-PEST) driven by different
promoters in mammalian cells. HEK-293T cells were co-transfected with the reporter (Paricei-SEAP-
pA) and the adaptor module (destabilized-STING, STING-PEST) driven by different promoters
including pYW303 (Psv40-STING-PEST-pA), pYW302 (Puwprck-STING-PEST-pA), or pYW274
(Phcmv-STING-PEST-pA). After incubation with HSV-1 (MOI = 0 or 5) for 3 h, SEAP in supernatant
was quantified at 2 dpi. d Optimization of the virus-responsive promoters (PaLicex, Pap-1, Pnr«B)
containing different configurations of the operator. HEK-293T cells co-transfected with the adaptor
pYW274 (Phcmv-STING-PEST-pA) and different reporters including pYW21 [Paricei-SEAP-pA;
Pavicet, (ISRE)s-Pmin], pY W25 (PaLicE2-SEAP-pA; Parice2, (WIFN-RE)-Pmin), pY W26 [Parice3-SEAP-
PA; Parices, (hIFN)-Pumin], pY W28 [PaLice4-SEAP-pA; Parice4, (WIFN-RE)-(ISRE)s-(hIFN-RE)-Pin],
pWS54 [Parices-SEAP-pA; Pavrices, (WIFN-RE)-(ISRE)3-Pmin], pWS67 [Pavrices-SEAP-pA; Pavices,
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(hIFN-RE)-(ISRE)3-Pmin], pYW27 (PxFAB-Pmin-SEAP-pA), or pYW31 (Pap-1-Pmin-SEAP-pA) were
incubated with HSV-1 (MOI = 0 or 5) for 3 h and SEAP in supernatant was quantified at 2 dpi. e
Reversibility of ALICEsen. ALICEsen cells were cultivated for 90 h while alternating HSV-1
concentrations either MOI = 0 (OFF) or MOI = 0.1 (ON) at 30 h intervals. ALICEsen cells in the OFF
state were incubated with the antiviral drug acyclovir (ACV, 10 uM). SEAP in supernatant was profiled
at 18 or 30 h for each interval. All data are expressed as means + SD; Numbers 1-3 represent three
independent experiments; P values were calculated by two-way ANOVA with Bonferroni's post hoc
test; n = 3 independent experiments. n.s., not significant. See Supplementary Table 1 for detailed

descriptions of genetic components. Source data are provided as a Source Data file.
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Supplementary Fig. 2 Validation the function of ALICEcas cells. a-b HSV-1-inducible Cas9
expression and gene editing of endogenous gene CCRS5 mediated by ALICEcaso cells. HEK-293T cells
co-transfected with pYW274 (Phemv-STING-PEST-pA), pYW 169 (Parices-SEAP-P2A-Cas9-pA) and
pY W57 (Pus-sgRNA ccrs) were infected with various MOI of HSV-1 (MOI = 0~10) for 3 h. At 48 hpi,
cells were lysed and subjected to Western blot analysis with the indicated antibody (n = 1 from two

independent experiments). a The red arrowhead indicates the expected Cas9 expression band. b Indel
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mutation frequencies (%) of CCRS5 (n =1 from three independent experiments). Total genomic DNA
were extracted and analyzed by the T7 endonuclease 1 (T7E1) mismatch detection assay. The red
arrowhead indicates the expected cleavage band. ¢ HSV-1-inducible editing of exogenous gene
d2EYFP mediated by ALICEcaso cells. HEK-293T cells were co-transfected with constitutive d2EYFP
expression vector pYW110 (Psvao-d2EYFP-pA) and other components as indicated. Transgenic cells
were infected with HSV-1 (MOI = 0 or 5) for 3 h. At 48 hpi, EGFP expression was analyzed by flow
cytometry. d HSV-1 plaque assay. Transfection of HSV-1-targeting sgRNA [USS locus (pYW102, Pue-
sgRNAuss); UL29 locus (pYW172, Pus-sgRNAuvz29); UL52 locus (pYW188, Pus-sgRNAyz52), and a
nonsense control locus (pWS68, Pus-sgRNAonsense)] and pYW274/pYW169 (Parices-SEAP-P2A-
Cas9-pA) was performed 20 hours prior to EGFP-labeled HSV-1 infection (MOI = 5) for 3 h in HEK-
293T cells. After virus incubation for 3 h, supernatant was removed and replaced with fresh media
containing 1% sterile low melting point agarose. At 48 hpi, HSV-1-infected cells were fixed with
formaldehyde and stained with crystal violet. Micrographs profiling the plaques were acquired by
microscopy. Data in ¢ are presented as means + SD; Data in d are representative of three independent
experiments; P values were calculated by one-way ANOVA followed by a Dunnett’s post hoc test; n =
3 independent experiments. Detailed descriptions of genetic components in a to d, and transfection

mixtures in ¢ are provided in Supplementary Table 1 and 5. Source data are provided as a Source Data

file.
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Supplementary Fig. 3 Design and validation of ALICEj, cells. a Schematic illustration of the viral
sense-and-inhibition of ALICEap cells. HSV-1 infects mammalian cells and releases dsDNA into the
cytoplasm, which activates the engineered STING protein (pYW274). Activated STING triggers the
rewired innate immunity signaling pathway mediated by the tank-binding kinase 1 (TBK1), resulting
in the phosphorylation and dimerization of interferon regulatory factor 3 (IRF3) that translocates into
the nucleus and initiates the expression of E317Ab under the control of its cognate synthetic promoter
containing IRF3 binding sites (Parices). The induced E317Ab production further confers resistance to
viral infection. b Validation of the antiviral effects of constitutive expressed E317Ab. HEK-293T cells
were transfected with pYW363 (Pucmv-E317Ab-pA) and the control cells were transfected with
pcDNA3.1, and incubated with different MOI of EGFP-labeled HSV-1 (MOI = 0.1~15) for 3 h. EGFP
expression was quantified at 2 dpi using a multimode microplate reader. ¢ Viral sense-and-inhibition
function of ALICEas cells. HEK-293T cells were co-transfected with pY W364 (PavLices-E317Ab-P2A-
SEAP-pA)/pYW274 (Premv-STING-PEST-pA). Transgenic cells were infected with different MOI of
HSV-1 (MOI = 0.1~15) for 3 h. At 48 hpi, EGFP expression was quantified using a multimode
microplate reader. See Supplementary Table 1 for detailed descriptions of genetic components. All data
are expressed as means + SD; P values were calculated by two-way ANOVA with Bonferroni's post
hoc test; n = 3 independent experiments. n.s., not significant. Source data are provided as a Source

Data file.
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Supplementary Fig. 4 Design and validation of ALICE, cells against SARS-CoV-2 infection. a
Schematic illustration of the viral sense-and-inhibition of ALICEap cells against SARS-CoV-2
infection. During infection, SARS-CoV-2 RNA activates the engineered STING protein (pYW274)
and triggers tank-binding kinase 1 (TBK1)-mediated signaling pathway resulting the phosphorylation
and dimerization of the interferon regulatory factor 3 (IRF3). IFR3 translocates into the nucleus and
initiates the expression of REGN10989 and REGN10987, driven by the synthetic promoter containing
IRF3 binding sites (Parices). b Workflow to assess the anti-SARS-CoV-2 efficacy of ALICEa cells in
cell culture. HEK-293T cells were co-transfected with ALICEap system [ACE2 (Pncmv-ACE2-
pA)/pYW274 (Phcmv-STING-PEST-pA)/pYW406 (PaLices-REGN10989-P2A-REGN10987-pA)] or
ALICEsen [ACE2 (Phemv-ACE2-pA)/pYW274 (Phemv-STING-PEST-pA)/pWS67 (PaLices-SEAP-pA).
Transfected cells were infected with SARS-CoV-2 (MOI = 0.5) for 1 h. At 48 hpi, the mRNA levels of
receptor binding domain (RBD) for SARS-CoV-2 spike protein in supernatant were quantified by
qPCR assay (c) using primers listed in Supplementary Table 2. See Supplementary Table 1 for detailed
description of genetic components. All data are expressed as means + SD; P values were calculated by

two-tailed Student’s # test, n = 8 independent experiments. Source data are provided as a Source Data

file.
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Supplementary Fig. 5 Construction and validation of the ALICEcas stable cell lines. a The

HEKaLice-seap-caso cell line, transgenic for HSV-1-inducible SEAP and Cas9 expression, was

constructed by co-transfecting HEK-293T cells with pYW306 (ITR-Parices-SEAP-P2A-Cas9-

pA::Pmpck-puromycin-E2A-STING-PEST-pA-ITR) and SB-100 (Phcmv-SB100X), and selected with

1 pg/mL puromycin for 10 days. Twenty-six randomly selected cell clones were infected with HSV-1

(MOI =0 or 5) for 3 h and profiled for their HSV-1 inducible SEAP production by cultivating for 48
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hpi. The blue frame marks the best clone chosen for the following experiments. b SEAP expression
kinetics of HEK aricE-sEap-caso infected with HSV-1 for 3 h at different MOI (ranging from 0~10). SEAP
production in the culture supernatants were scored at 48 hpi. ¢ Western blot analysis of HSV-1-
inducible Cas9 expression in HEKaLIcE-sEap-cas9. The transgenic cells were infected with HSV-1 for 3
h at different MOI (ranging from 0~10) and cultivated for another 48 h before harvesting for Western
blot analysis. The red arrowhead indicates the expected Cas9 band. d-e Viral sense-and-destroy
function of ALICEcas9 in HEKAvLICE-sEAP-caso infected with EGFP-labeled HSV-1. HEKAvLICE-SEAP-Caso
cells were tranfected/cotransfected with different sgRNAs including single sgRNA respectively
targeting to nonsense gene locus (pWS68, Pus-SgRN A ionsense), USS locus (pY W102, Pus-sgRNAuss),
UL29 locus (pYW172, Pus-sgRNAur129), UL52 locus (pYW188, Pus-sgRNAuzs2), or dual sgRNAs
respectively targeting to US8 and UL29 locuses (pYW102/pYW172), US8 and UL52 locuses
(pYW102/pYW188), UL29 and UL52 locuses (pYW172/pYW188). EGFP signal was analyzed by
flow cytometry at 48 hpi (d). Fluorescence micrographs profiling EGFP repression kinetics of the
antiviral activity were captured with a fluorescence microscope (e). Detailed descriptions of genetic
components and transfection mixtures are provided in Supplementary Table 1 and 6. Data in b and d
are expressed as means + SD; Data in ¢, e are representative of three independent experiments; P values
were calculated by one-way ANOVA followed by a Dunnett’s post hoc test; » = 3 independent

experiments. Source data are provided as a Source Data file.
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Supplementary Fig. 6 Construction and validation of the ALICEcaso+ap stable cell lines. a HSV-
I-inducible E317Ab expression in different stable ALICEcaso+ab cell lines. HEKALICE-sEAP-Caso
cotransfected with pYW383 (Pavrices-E317Ab-6xHis-P2A-mCherry-pA::Pmpck-Zeocin-pA) were
cultivated for 10 days, selected by Zeocin at 200 pg/mL. Different clones were selected and incubated
with HSV-1 (MOI = 0 or 1) for 3 h. The supernatants were collected for E317Ab quantification by
ELISA at 2 dpi. b HSV-1-inducible Cas9 expression in HEKaricE-caso-E317ab. Clone 8 stably integrated
with ALICEcaso+ab (named as HEKALICE-caso-E317ab) Was seeded and infected with different MOI of
HSV-1 (MOI = 0~20) for 3 h. Total protein from the infected cells were extracted and analyzed by
Western blot. The red arrowhead indicates the expected Cas9 band. Data in a are expressed as means
+ SD; Data in b are representative of three independent experiments; n» = 3 independent experiments.

Source data are provided as a Source Data file.
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Supplementary Fig. 7 The impact of ALICE’s modules on gene expression in HEK-293T cells.
HEK-293T cells were co-transfected with 100 ng pSEAP2-Control (Psv40-SEAP-pA) and 100 ng of
different combinations (pcDNA3.1, pYW274, pWS67, pYW306, pYW383, pYW102, pYW172, and
pYW188) as indicated. Control cells were co-transfected with pSEAP2-Control and pcDNA3.1. SEAP
in supernatant was measured at 2 days post-transfection. Detailed descriptions of genetic components
and transfection mixtures are provided in Supplementary Table 1 and 7. All data are expressed as means
+ SD; P values for all other group versus Control group (the first bar); P values were calculated by
one-way ANOVA followed by a Dunnett’s post hoc test; » = 3 independent experiments. n.s., not

significant. Source data are provided as a Source Data file.
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Supplementary Fig. 8 Serum inflammatory cytokines and whole blood analysis of mice
implanted with hydrogel implants containing designer cells. Wild-type BALB/c mice were
intraperitoneally implanted with hydrogel implants containing three sgRNAs (targeting USS, UL29
and UL52)-transgenic HEKAvLicE-caso-E317ab cells (ALICEcaso+ab) for 6 or 30 days. Control mice were
implanted with hydrogels containing pcDNA3.1-transgenic HEK-293T cells, while wild-type BALB/c
mice without hydrogel implantation were used as negative control (WT). 6 or 30 days after
implantation, mouse blood was collected for quantification of (a) IFNy, (b) TNF-a, (c¢) IL-6 production
by ELISA. d Counts for total white blood cells (WBC), (e) blood lymphocytes and (f) blood monocytes
in mice. White bars (WT), blue-grey bars (Control), red bars (ALICEcaso+apb) in a-f. Data are expressed
as mean = SEM; P values were calculated by two-tailed Student’s 7 test; » = 4 mice in a-e, n =4 or 5

mice in f; n.s., not significant. Source data are provided as a Source Data file.

12 / 34



a b c

Before tranplantation After tranplantation The isolated hydrogel scaffold

Supplementary Fig. 9 The location of the hydrogel scaffold containing ALICEcaso+ap cells in a
mouse. a Photograph of the hydrogel scaffold containing ALICEcaso+ab cells before transplantation. b
Photograph of the hydrogel scaffold containing ALICEcaso+ab cells after transplantation. At 30 days
post-transplantation, mice were euthanized and dissected. The hydrogel scaffold was surrounded by
the intestine and completely located in the abdominal cavity. ¢ An enlarged view of the isolated
hydrogel scaffolds at 30 days post-transplantation. All photos are representative of four independent

experiments;
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Supplementary Fig. 10 Validation the inhibition of virus transmission mediated by ALICEcaso+ab
in mice. a Schematic illustration of ALICEcaso+ab mediated inhibition of HSV-1 transmission in mice.
Three sgRNAs (targeting US8, UL29 and UL52)-transgenic HEKALICE-caso-E317ab cells (ALICEcaso+ab)
or unmodified HEK-293T cells (Control) were infected with EGFP-labeled HSV-1 and then
encapsulated into a hydrogel-based scaffold, which was then transplanted into the abdomen of mice
by intraperitoneal surgery. Total RNA was extracted from isolated tissues for qPCR analysis. Total
protein was extracted from hydrogel-based scaffolds for Western blot analysis. Blood samples were
collected for ELISA detection of E317Ab and IL-6. b Western blot analysis of HSV-1-inducible Cas9
expression in hydrogel-based scaffolds and ¢ validation of HSV-1-inducible E317Ab expression. Three
sgRNAs (targeting US8, UL29 and UL52)-transgenic HEKavLicE-caso-E317ab cells were infected with
EGFP-labeled HSV-1 [MOI = 0 (Vehicle group) or 1 (HSV-1 group)] and then encapsulated into a
hydrogel-based scaffold, which was then transplanted into the abdomen of mice. Total proteins from
hydrogels isolated from mice were extracted for Western blot analysis at 6 days post-implantation. The
red arrowhead indicates the expected Cas9 band. E317Ab production levels in the blood were analyzed
at 2, 4 and 6 days post-implantation. d Validation of HSV-1-inducible IL-6 expression. IL-6 production
levels in the bloodstream were analyzed at 2, 4 and 6 days post-implantation. e qPCR assay of HSV-1
UL23/US2 mRNA in liver/spleen/kidney at 2 (e-f), 4 (h-1), 6 (k-1) days post-transplantation. The mice
were processed as described in a. The relative expression values were calculated using the AAct method
based on the expression levels of host genes UL23/US2 in organs of WT mice without intraperitoneal
injection of hydrogel. White bars (Control), red bars (ALICEcas9+ab) in e-m. g Viral titers in mice. The
mice were processed as described in a. Virus liver, spleen, kidney was titrated at 2, 4 and 6 days (g, j,
m) post-transplantation. Numbers 1-4 represent four indenpent mice in b. Data are expressed as mean
+ SEM; P values were calculated by two-way ANOVA with Bonferroni's post hoc test; » = 4 mice.

Source data are provided as a Source Data file.
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Supplementary Fig. 11 Validation the virus responsiveness of ALICEcas9+ab Via AAV-mediated
gene therapy. a Validation of HSV-1-induced nanoLuc expression in HEK-293T cells. HEK-293T
cells transfected with the plasmid pYW414 (200 ng, AAVI-ALICEap carrying a HSV-1-induced
E317Ab and NanoLuc and a constitutive expression of STING-PEST) were incubated with EGFP-
labeled HSV-1 (MOI = 0 or 5) for 3 h. NanoLuc production in the culture supernatants were scored at
2 dpi. b Validation of HSV-1-induced SaCas9 expression in HEK-293T cells. HEK-293T cells co-
transfected with the plasmid pYWG4 (150 ng, AAVRh10-ALICEsacaso carrying a HSV-1-induced
SaCas9 and a constitutive expression of HSV-1-targeted /CP4 sgRNA) and pYW274 (150 ng, Phcmv-
STING-PEST-pA). Transfected cells were infected with EGFP-labeled HSV-1 (MOI = 0 or 5) for 3 h.
Fluorescence micrographs profiling the kinetic of EGFP expression were obtained with a fluorescent
microscope at 2 dpi. ¢ Validation of IgG expression in a herpetic simplex keratitis mouse model. IgG

production levels in the blood were analyzed by using an IgG ELISA at 5, 14 and 25 days post initial
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HSV-1 infection. Data are expressed as mean + SEM; P values were calculated by two-tailed Student’s
t test; n = 4 mice in a; Data in b are representative of three independent experiments; n = 4-6 mice in
c. n.s., not significant. See Supplementary Table 1 for detailed descriptions of genetic components.

Source data are provided as a Source Data file.
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Supplementary Table 1. Plasmids designed and used in this study.

Plasmids Detailed description Reference

pcDNA3.1(+) Constitutive mammalian Phcmv-driven expression vector (Phemv- Invitrogen,
MCS-pA) CA

pSEAP2- Constitutive mammalian Psv4o-driven SEAP expression vector Clontech,

Control (Psv40-SEAP-pA) CA

Premv-SB100  Constitutive mammalian Phemy-driven SB100X expression vector Addgene

X (Premyv-SB100X-pA) (no. 34879)

pSBtet-GP The tetracycline-responsive luciferase expression vector (ITR-Ptet ~ Addgene
operator-luciferase-pA::Pmpck-PuroR-pA-ITR) (no. 60495)

ACE2 Constitutive mammalian Prcmv-driven ACE2 expression vector Gifted by
(Phemv-ACE2-pA) Prof. Zhou

pWS54 HSV-1-inducible SEAP expression vector [Parices-SEAP-pA; This work
Pavices, (hIFN-RE)-(ISRE)3-Pmin]

pWS67 HSV-1-inducible SEAP expression vector [Parices-SEAP-pA; This work
Pavices, (hIFN-RE)-(ISRE)3-Pmin]

pWS68 Constitutive mammalian expression vector for sgRNA non- This work
targeting (Pus-sgRNA0n)

pXUI HSV-1-inducible E317Ab expression vector (Paricee-SEAP-pA) This work

STING Constitutive mammalian Pncmv-driven STING expression vector This work
(Phemv-STING-pA)

pYW21 HSV-1-inducible SEAP expression vector [PaLicei-SEAP-pA; This work
Pavicel, (ISRE)s-Pmin]

pYW25 HSV-1-inducible SEAP expression vector [Parice2-SEAP-pA; This work
Pavice2, (hIFN-RE)-Puin]

PYW26 HSV-1-inducible SEAP expression vector [Parices-SEAP-pA; This work
Pavicgs, (hIFN)-Pmin]

pYW27 HSV-1-inducible SEAP expression vector (PNrkB-Pmin-SEAP-pA) This work

pYW28 HSV-1-inducible SEAP expression vector [PaLices-SEAP-pA; This work
Pavices, (hIFN-RE)-(ISRE)s-(hIFN-RE)-Pin]

pYW31 HSV-1-inducible SEAP expression vector (Pap-1-Pmin-SEAP-pA) This work

pYW57 Constitutive mammalian expression vector for sgRNA targeting to ~ This work
CCRS5 (Pus-sgRNAccrs)

pPYW66 HSV-1-inducible E317Ab expression vector [ParLice7-E317Ab-pA; This work
Pavrice7, (WIFN-RE)-Phcmvmin]

pYW102 Constitutive mammalian expression vector for sgRNA targeting to This work
USS8 (Pus-sgRNAuss)

pYW107 Constitutive mammalian expression vector for sgRNA targeting to This work
d2EYFP (Pus-sgRNA2£vFPI)

pYWI08 Constitutive mammalian expression vector for sgRNA targeting to This work

d2EYFP (Pus-sgRNA2£vFP2)
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pYWI110
pYW169
PYW172
pYWIS88
pPYW274
pYW292
pYW293
pYW302
pYW303

pYW306

pYW327
pYW363
pYW364
pYW365
pYW366
pYW379
pYW380
pYW383
pYW406

pYW412

pYW414

Constitutive mammalian Psv4o-driven d2EYFP expression vector
(Psva0-d2EYFP-pA)

HSV-1-inducible SEAP-P2A-Cas9 expression vector (Pavices-
SEAP-P2A-Cas9-pA)

Constitutive mammalian expression vector for sgRNA targeting to
UL29 (Pus-sgRNAyz29)

Constitutive mammalian expression vector for sgRNA targeting to
UL52 (Pus-sgRNAUuLs2)

Constitutive mammalian Premv-driven STING expression vector
(Premv-STING-PEST-pA)

HSV-1-inducible SEAP-P2A-E317Ab-Fc expression vector
(PaLices-SEAP-P2A-E317Ab-Fc-pA)

HSV-1-inducible E317Ab-Fc-P2A-SEAP expression vector
(Paices-E317Ab-Fc-P2A-SEAP-pA)

Constitutive mammalian Pmpgk-driven STING expression vector
(Pmpck-STING-PEST-pA)

Constitutive mammalian Psy4o-driven STING expression vector
(Psv40-STING-PEST-pA)

HSV-1-inducible SEAP-P2A-Cas9 expression vector (ITR-Parickes-
SEAP-P2A-Cas9-pA::Pmpck-puromycin-E2A-STING-PEST-pA-
ITR)

Virus-inducible SEAP-P2A-hIFN-f3 expression vector (Parices-
SEAP-P2A-hIFN-B-pA)

Constitutive mammalian Pncmv-driven E317Ab expression vector
(Pncmv-E317ADb-pA)

HSV-1-inducible E317Ab-P2A-SEAP expression vector (Parices-
E317Ab-P2A-SEAP-pA)

Virus-inducible SEAP-P2A-hIFN-a expression vector (Paricks-
SEAP-P2A-hIFN-a-pA)

Constitutive mammalian Pncmv-driven E317Ab-Fc expression
vector (Phemv-E317Ab-Fc-pA)

HSV-1-inducible EGFP expression vector (Parices-EGFP-pA)

Constitutive mammalian Pncmv-driven E317Ab-6xHis expression
vector (Phemv-E317Ab-6xHis-pA)

HSV-1-inducible E317Ab-6xHis-P2A-mCherry expression vector
(Pavrices-E317Ab-6xHis-P2A-mCherry-pA::Pmpck-Zeocin-pA)
HSV-1-inducible REGN10989-P2A-REGN10987 expression vector
(PaLices-REGN10989-P2A-REGN10987-pA)

Constitutive mammalian expression vector for sgRNA targeting to
UL29, UL52, US8 and Psv4o-driven BSD expression vector (Pue-
SgRNAvL29-sgRNAyLs52-sgRNA yss-Psvao-BSD-pA
HSV-1-inducible E317Ab-6xHis-P2A-NanoLuc expression vector
(ITR-Parices-E317ADb-6 XHis—P2A-nanoLuc-pA: :Psva0-STING-
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PEST-pA-ITR)

pYW444 Constitutive mammalian expression vector for sgRNA targeting to This work
ElA and UL52 (Pus-sgRNAE441+UL52)
pYWG4 HSV-1-inducible SaCas9 expression vector (ITR-Paricrs-SaCas9- This work

pAZ IPU6-S gRNAjcp4-ITR)

Abbreviations: AAV, adeno-associated virus; Ab, antibody; ACV, acyclovir; ADV, adenovirus; arb.
units, arbitrary units; Cas9, CRISPR associated protein 9; CCRS, C-C chemokine receptor type 5 gene;
CMYV, cytomegalovirus; CPE, cytopathic effect; CRISPR, clustered regularly interspaced short
palindromic repeats; dpi, day post-infection; d2EYFP, enhanced yellow fluorescent protein in vivo
half-life of ~2 h; ECNU, East China Normal University; EGFP, enhanced green fluorescent protein;
E2A, equine rhinitis A virus-derived self-cleaving peptide engineered for bicistronic gene expression
in mammalian cells; Flag, a polypeptide epitope containing three DYKDDDDK repeats; GAPDH,
glyceraldehyde 3-phosphate dehydrogenase; HBV, hepatitis B virus; HCV, hepatitis C virus; hIFN,
human interferon response element; hIFN-RE, synthetic human interferon response element; HIV,
human immunodeficiency virus; hpi, hour post-infection; HPV, human papillomavirus; HSK, herpetic
simplex keratitis; HSV-1, herpes simplex virus type 1; HSV-2, herpes simplex virus type 2; ICP4,
HSV-1 immediate-early regulatory protein ICP4; IgG, Immunoglobulin G; ISRE, IFN-stimulated
response element; ITR, inverted terminal repeats of SB100X; MCS, multiple cloning site; mGAPDH,
mouse housekeeping gene GAPDH; MOI, multiplicity of infection; pA, polyadenylation signal;
Pavice, HSV-1-inducible operator; PEST, proteolytic tag; PFU, plaque-forming unit; Phcmv, human
cytomegalovirus immediate early promoter; PhcMvmin, minimal version of Phemv; Pmin, minimal
eukaryotic TATA-box promoter (5’-TAGAGGGTATATAATGGAAGCTCGACTTCCAG-3’);
Pmpgk, mouse phosphoglycerate kinase gene promoter; Psv4o, simian virus 40 promoter; Pys, U6
promoter; P2A, picornavirus-derived self-cleaving peptide engineered for bicistronic gene expression
in mammalian cells; RBD, receptor binding domain for SARS-CoV-2 Spike protein; SaCas9,
staphylococcus aureus Cas9; SB100X, the Sleeping Beauty transposase; SEAP, human placental
secreted alkaline phosphatase; sgRNA, small guide RNA; STING, stimulator of interferon genes;
TCIDso, 50% tissue culture infective dose; TG, trigeminal ganglia; UL23, thymidine kinase; UL29,
single-stranded DNA-binding protein; UL30, DNA polymerase catalytic subunit; UL52, helicase-
primase primase subunit; US2, virion protein US2; US$8, envelope glycoprotein E; vge, viral genome

equivalents; VSV, Vesicular stomatitis virus.
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Supplementary Table 2. Primers used for qPCR analysis.

Target Gene Forward primer Reverse primer
RBD CAATGGTTTAACAGGCACAGG CTCAAGTGTCTGTGGATCACG
HCV
ATCACTCCCCTGTGAGGAACT GCGGGTTGATCCAAGAAAGG
genomicRNA
HBV pgRNA | GCCTTAGAGTCTCCTGAGCA GAGGGAGTTCTTCTTCTAGG
EIB GGTGAGATAATGTTTAACTTGC | TAACCAAGATTAGCCCACGG
E2 early TACTGCGCGCTGACTCTTAAGG | ATGGCGCTGACAACAGGTGCT
UL23 GATCGTCGGTATGGAGCCTG CCCAACGGCGACCTGTATAA
UL30 TGTTTCGCGTGTGGGACATA TTGTCCTTCAGGACGGCTTC
US2 GAGGGTCAGTTTCTTGCGGA GTCCGTGTTGTGCGTGTATG
GAPDH GGAGCGAGATCCCTCCAAAAT GGCTGTTGTCATACTTCTCATGG
mGAPDH GAAGGGCTCATGACCACAGT GGATGCAGGGATGATGTTCT

Supplementary Table 3. Primers used for PCR amplification.

Target Gene Primer name Sequence
1#*PCR-Forward CTCCATGGTGCTATAGAGCA
CCRS5 28 PCR-Forward GAGCCAAGCTCTCCATCTAGT
Reverse GCCCTGTCAAGAGTTGACAC
Supplementary Table 4. Sequences of sgRNA.
Target Target gene Sequence
HEK-293T CCR5 GTGACATCAATTATTATACAT
USS8 TATCCCCGGGACATGGATCG
HSV-1 UL29 GCGAGCGTACACGTATCCC
ULS52 GCCGTCGGTCGCATAAAGCG
ADV ElA ACCTCCTGAGATACACCCGG

Supplementary Table 5. The expression vectors, transfection mixtures and HSV-1 used in

Supplementary Fig. 2¢c
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Concsgzgﬁve ALICEcas

Modules Plasmids (ng) 1 2 3 4 5

Constitutive d2EYFP pYWI110 50 50 50 50 50

Constitutive Cas9 pYW54 150 150 / / /

Constitutive STING-PEST pYW274 / / 50 50 50
HSV-1-induced Cas9 pYWI169 / / 150 150 150

SERNA onsense pWS68 100 / / 100 /
sgRNAs2eyrp pYW107/ pYW108 / 50/50 | 50/50 / 50/50

pcDNA3.1 pcDNA3.1 50 50 / / /

HSV-1 / / / / + +

Supplementary Table 6. The expression vectors and transfection mixtures used in Supplementary

Fig. 5d
sgRNA Plasmids (ng) 1 2 3 4 5 6 7
/ pcDNA3.1 / 50 50 50 / / /
SERNA onsense pWS68 100 50 / / / / /
sgRNAuyss pYWI102 / / 50 / 50 50 /
sgRNAyL29 pYWI172 / / / 50 50 / 50
sgRNAyLs2 pYWI188 / / / / / 50 50
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Supplementary Table 7. The expression vectors and transfection mixtures used in Supplementary

Fig. 7
Modules of )
ALICE Plasmids (ng) 1 2 3 4 5 6 7 8
Constitutive | qp Ap2 Control | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
SEAP
Control pcDNA3. 1 550 | 500 | 400 | 350 | 350 | 350 | 150 | /
Constitutive
STINGPEST pPYW274 /| s0 | / /| so | /|
HSV-1-induced
SEAP pWS67 / /| 150 | /ol 1so | /|
HSV-1-induced pPYW306 / / /| 200 | 7 /| 200 | 200
Cas9
HSV-1-induced
E317A pPYW383 / / / /| 200 | / | 200 | 200
50
SgRNAuss+ur29+v | pYW102/pYW172/
o DYWISS / / / / / / /| /50
/50
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Amino acid or nucleic acid sequence information

Plasmid
pYW274

STING
PEST

Backbone:
pPcDNA3.1
(+) (Invitro

gen)

Plasmid
PYW169

P2A
Flag
Cas9

Backbone:
pPcDNA3.1
(+)
(Invitrogen

)

Amino acid sequence (N = C)
MPHSSLHPSIPCPRGHGAQKAALVLLSACLVTLWGLGEPPEHTLRYLVL
HLASLOLGLLLNGVCSLAEELRHIHSRYRGSYWRTVRACLGCPLRRGAL
LLLSIYFYYSLPNAVGPPFTWMLALLGLSQALNILLGLKGLAPAEISAV
CEKGNFNVAHGLAWSYYIGYLRLILPELQARIRTYNQHYNNLLRGAVSQ
RLYILLPLDCGVPDNLSMADPNIRFLDKLPQQTGDHAGIKDRVYSNSIY
ELLENGQRAGTCVLEYATPLQTLFAMSQYSQAGFSREDRLEQAKLFCRT
LEDILADAPESQNNCRLIAYQEPADDSSFSLSQEVLRHLRQEEKEEVTV
GSLKTSAVPSTSTMSQEPELLISGMEKPLPLRTDFSRIQQOQLGQLTLEN
LOMLPESEDEESYDTESEFTEFTEDELPYDDCVFGGQR

(N = C)

bl
3
'_l
5
o
©
Q
'_l.
Q.
0
®
Q
c
(]
5
Q
(]

GSGATNFSLLKQAGDVEENP
GPSGMDYKDHDGDYKDHDIDYKDDDDKMAPKKKRKVGIHGVPAADKKYS
IGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEDS
GETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEES
FLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRL
IYLALAHMIKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPIN
ASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLEGNLIALSLGLTPN
FKSNEDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAT
LLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVROOQLPEKYKE
IFFDOSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDL
LRKOQRTFDNGSIPHQIHLGELHAILRROQEDFYPFLKDNREKIEKILTER
IPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGASAQSEFIERMT
NEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQK
KAIVDLLEFKTNRKVTVKOQLKEDYFKKIECEFDSVEISGVEDRENASLGTY
HDLLKITIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLF
DDKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRN
FMOLTHDDSLTFKEDIQKAQVSGOGDSLHEHIANLAGSPAIKKGILQOTV
KVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERMKRIEEGIKE
LGSQILKEHPVENTOQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVD
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Plasmid
PYW383

6xHis
P2A

Backbone:

pPcDNA3.1
(+)
(Invitrogen

)

Plasmid
PYW306

hIFN-RE

Pnin

P2A
Cas9
SV40 polyA
mPGK

HIVPQSFLKDDSIDNKVITRSDKNRGKSDNVPSEEVVKKMKNYWROLLN
AKLITQRKEDNLTKAERGGLSELDKAGEIKRQLVETRQITKHVAQILDS
RMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHD
AYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQETIGKATAK
YEFYSNIMNEFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVR
KVLSMPQVNIVKKTEVOTGGFSKESILPKRNSDKLIARKKDWDPKKYGG
FDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFEL
EAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSK
YVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEITEQISEFSKRV
ILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYEDT
TIDRKRYTSTKEVLDATLIHOSITGLYETRIDLSQLGGDKRPAATKKAG
QAKKKK

Amino acid sequence (N =2 C)

HHHHHHATNFSLLKQAGDVEENPGP
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Backbone:

pSBtet-GP
(Addgene)

ggaagcggagctactaacttcagcctgctgaagcaggcet

ggagacgtggaggagaaccctggaccttccgga
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GCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCT
GTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGT
TCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTAC
AACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTT
TACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCG
ACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAG
AGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAA
AAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGLaaTCTAGAG
TCGGGGCGGCCGGCCGCTTCGAGCAGACATGATAAGATACATTGATGAGTTTGGAC
AAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCT
ATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTG
CATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGT
AAAACCTCTACAAATGTGGTAAAATCCGACGCGTeccgggtaggggaggcgctttte
ccaaggcagtctggagcatgcgctttagcagccececgectgggcacttggegectacac
aagtggcctctggcctcgcacacattccacatccaccggtaggecgeccaaccggcete
cgttctttggtggccccttcgecgecaccttctactecteccectagtcaggaagtte
cccceccecgcecccgcecagctegegtegtgcaggacgtgacaaatggaagtagecacgtet
cactagtctcgtgcagatggacagcaccgctgagcaatggaagcgggtaggecttt

ggggcagcggccaatagcagctttgcteccttecgetttcGaattcgecacce

GGGTCCGGCGCTACTAACTTCAGCC
TGCTGAAGCAGGCTGGTGACGTCGAGGAGAATCCTGGTCCCatgcececcacteccage
ctgcatccatccatccecgtgtcccaggggtcacggggecccagaaggcagecttggt
tctgctgagtgcctgecctggtgaccctttgggggectaggagagccaccagagcaca
ctctcecggtacctggtgectceccacctagectecctgcagetgggactgetgttaaac
ggggtctgcagcctggctgaggagctgcgeccacatccactccaggtaccggggecag
ctactggaggactgtgcgggcctgecctgggectgeccectecgecgtggggecctgt
tgctgctgtccatctatttctactactccctcccaaatgecggtecggeccgecctte
acttggatgcttgccctcctgggectcectcgcaggcactgaacatecctectgggect
caagggcctggccccagctgagatctctgcagtgtgtgaaaaagggaatttcaacyg
tggcccatgggctggcatggtcatattacatcggatatctgeggectgatecctgeca
gagctccaggcccggattcgaacttacaatcagcattacaacaacctgctacgggg
tgcagtgagccagcggctgtatattctcctecccattggactgtggggtgectgata
acctgagtatggctgaccccaacattcgcttcctggataaactgeccccagcagacc
ggtgaccatgctggcatcaaggatcgggtttacagcaacagcatctatgagettcet
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Plasmid
PWS67

Pnin

Backbone:

pPcDNA3.1
(+)
(Invitrogen

)

QP o 9 o9 Q9 a9
T Q o Q Q Q o o o Q
H Q Q Q o Q Q o
Q3 43 Q9 Q & Q o Q
g Q @Y Qg Q v g o

Q g 0 Q QO Y Q + W
Q @ Q Q Q Q o Q
Q QO Q@ Q0 Qe Q9 9 Q d Q
H Q P  Q ¢ ® Q 9 Q
Q QO QY o Q0 9
H P Q QO Q 9 9 Q Q
E Q Q - aa Q9 9 9 9

Q P Q Y Q Q & Q
> P QO o Q o o Q Q
QOO Q 9 @ @ QO d Q
QP Q9 9 Q & Q 9
Q Q@ P 9 ¥ Q Q o 8 Q
QO HY Q9 Q9 Q9 o aa
H Q@ 3 o © o Q o 9 Q
Q Q@ 39 Q d a9 9 Q
QO QWY Q a cd a & Q
QP Q9 o & Q Qo Q
g H Q Y Q@ Q Y Q Q Y

Q Q & 9 Q Q9 9 Q
H Q@ QQ Q Q o ¥ Q Q
H P H4HQ Q Q Q Q o o
Q0O Q@ Y Q9 a0 9 a9
H P Q 9 Q Y Q Q 9
Q@ Q9 & Q & & © Q
H P Q@ Y Q Q O o Q
T QO HWQ Q o QQ a Q
QP Q@ Q QY Q 9 d Q
Q34 Q@ Qa Qa9 Q Qq o
QO Q Qa9 9 9 Qe Qg Y
- Q3 Q0 QY Q9 9 a Y
Q H @ & & Q9 Q & @
Q. Q QQ 9 9 9 O o Q
Y Q H Q Q9 Q c
Q Q Qa0 a0Q9v a9 o
Q @ P o 9 o Q Q9 Q
T Q@ Q0 Q9 Q9 o Q9
QO Q QY o Qu aa
Q3 Q@ a9 9 9 9 Qg Q
H Q@ Q Q Q Y Q Q Q o
Q QP9 Q9 9 9 0 Q9 Q
QQ Qa9 9 Q9 9 Q
Q QP9 Q9 Q9 9 Q9 Q
H Q Q Q Q Q 9  Q Q
QP H39Y & Q9 o Q
TR QY QY9 9 Q &
H Q QY Q9 Q Q Y
QO Q@ Qa9 Qa Qv \Q
T Q Q9 QY9 Q9 Q
Q=3P 4 0 Q Q d Q o
O P H Q Q o Q0 Q o \Q
B O Q f © cf o O o ©

Nucleic acid sequence (5' =2 3V)

CATGACAAAGGGARACTGAAAGGGAAACTGAGATCTIAGTTTICACTTIC
CCTAGTTTCACTTTCOCTAGTTTCACTITE08 A GCTTGGGCTAGCCCG

GGCTCGAGAGAGGGTATATAATGGAAGCTCGAATTCCAGAagctTATAC
TCAGTGCCCTGACTATATACTCAGTGCCCTGACTATGaattCGCCCACC
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Plasmid Nucleic acid sequence (5' =2 3V)

ewiale  CATGACAAAGGGAAACTGARAGGGARACTGAgatc
CCTAGTETCACTITCECTAGTTTCACTTTC0EA ACCTTggGot agCCCa

GGCtcgaGagagggtatataatggaagctcgaattccaghAagctTATAC
TCAGTGCCCTGACTATATACTCAGTGCCCTGACTATGgccaccatghGE

Pnin

6xHis
P2A

SV40 polyA

STING

SvV40 polyA

Backbone:

PAAV-PGK-
CATCATCATCATCATCATGCCA

CGAACTTCTCTCTGTTAAAGCAAGCAGGAGATGTTGAAGAAAACCCCGG
GCCTATGACT

SaCas9-
bGHpA-U6-

SgRNA
(Addgene)
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TAGTCTAGAcagacatgataaga
tacattgatgagtttggacaaaccacaactagaatgcagtgaaaaaaat
gctttatttgtgaaatttgtgatgctattgctttatttgtaaccattat
aagctgcaataaacaagttaacaacaacaattgcattcattttatgttt
caggttcagggggaggtgtgggaggttttttaaagcaagtaaaacctct
acaaatgtggtatggGAGCTC

aagctccthAATTCACgccacc-
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Plasmid
PYWG4

hIFN-RE

Pnin

Flag tag

Backbone:
PAAV-PGK-
SaCas9-
bGHpA-U6-
SgRNA
(Addgene)

TAATCTAGAcagacatgata
agatacattgatgagtttggacaaaccacaactagaatgcagtgaaaaa
aatgctttatttgtgaaatttgtgatgctattgctttatttgtaaccat
tataagctgcaataaacaagttaacaacaacaattgcattcattttatg
tttcaggttcagggggaggtgtgggaggtttttt

Nucleic acid sequence (5' =2 3V)

CATGACAAAGGGAAACTGAAAGGGAAACTGAgatcTTAGTTTCACTTTCCCTAGTT
TCACTTTCCCTAGTTTCACTTTCCCAAGCTTggGCctagCCCGGGCtecgaGagaggy
tatataatggaagctcgaattccaghagctTATACTCAGTGCCCTGACTATATACT
CAGTGCCCTGACTATGaattCGCCCACCATGAATTCgccgccaccATGGACTATAA
GGACCACGACGGAGACTACAAGGATCATGATATTGATTACAAAGACGATGACGATA
AGATGGCCCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCATGAAAAGGAACTACATT
CTGGGGCTGGACATCGGGATTACAAGCGTGGGGTATGGGATTATTGACTATGAAAC
AAGGGACGTGATCGACGCAGGCGTCAGACTGTTCAAGGAGGCCAACGTGGAAAACA
ATGAGGGACGGAGAAGCAAGAGGGGAGCCAGGCGCCTGAAACGACGGAGAAGGCAC
AGAATCCAGAGGGTGAAGAAACTGCTGTTCGATTACAACCTGCTGACCGACCATTC
TGAGCTGAGTGGAATTAATCCTTATGAAGCCAGGGTGAAAGGCCTGAGTCAGAAGC
TGTCAGAGGAAGAGTTTTCCGCAGCTCTGCTGCACCTGGCTAAGCGCCGAGGAGTG
CATAACGTCAATGAGGTGGAAGAGGACACCGGCAACGAGCTGTCTACAAAGGAACA
GATCTCACGCAATAGCAAAGCTCTGGAAGAGAAGTATGTCGCAGAGCTACAGCTGG
AACGGCTGAAGAAAGATGGCGAGGTGAGAGGGTCAATTAATAGGTTCAAGACAAGC
GACTACGTCAAAGAAGCCAAGCAGCTGCTGAAAGTGCAGAAGGCTTACCACCAGCT
GGATCAGAGCTTCATCGATACTTATATCGACCTGCTGGAGACTCGGAGAACCTACT
ATGAGGGACCAGGAGAAGGGAGCCCCTTCGGATGGAAAGACATCAAGGAATGGTAC
GAGATGCTGATGGGACATTGCACCTATTTTCCAGAAGAGCTGAGAAGCGTCAAGTA
CGCTTATAACGCAGATCTGTACAACGCCCTGAATGACCTGAACAACCTGGTCATCA
CCAGGGATGAAAACGAGAAACTGGAATACTATGAGAAGTTCCAGATCATCGAAAAC
GTGTTTAAGCAGAAGAAAAAGCCTACACTGAAACAGATTGCTAAGGAGATCCTGGT
CAACGAAGAGGACATCAAGGGCTACCGGGTGACAAGCACTGGAAAACCAGAGTTCA
CCAATCTGAAAGTGTATCACGATATTAAGGACATCACAGCACGGAAAGAAATCATT
GAGAACGCCGAACTGCTGGATCAGATTGCTAAGATCCTGACTATCTACCAGAGTTC
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CGAGGACATCCAGGAAGAGCTGACTAACCTGAACAGCGAGCTGACCCAGGAAGAGA
TCGAACAGATTAGTAATCTGAAGGGGTACACCGGAACACACAACCTGTCCCTGAAA
GCTATCAATCTGATTCTGGATGAGCTGTGGCATACAAACGACAATCAGATTGCAAT
CTTTAACCGGCTGAAGCTGGTaCCAAAAAAGGTGGACCTGAGTCAGCAGAAAGAGA
TCCCAACCACACTGGTGGACGATTTCATTCTGTCACCCGTGGTCAAGCGGAGCTTC
ATCCAGAGCATCAAAGTGATCAACGCCATCATCAAGAAGTACGGCCTGCCCAATGA
TATCATTATCGAGCTGGCTAGGGAGAAGAACAGCAAGGACGCACAGAAGATGATCA
ATGAGATGCAGAAACGAAACCGGCAGACCAATGAACGCATTGAAGAGATTATCCGA
ACTACCGGGAAAGAGAACGCAAAGTACCTGATTGAAAAAATCAAGCTGCACGATAT
GCAGGAGGGAAAGTGTCTGTATTCTCTGGAGGCCATCCCCCTGGAGGACCTGCTGA
ACAATCCATTCAACTACGAGGTCGATCATATTATCCCCAGAAGCGTGTCCTTCGAC
AATTCCTTTAACAACAAGGTGCTGGTCAAGCAGGAAGAGAACTCTAAAAAGGGCAA
TAGGACTCCTTTCCAGTACCTGTCTAGTTCAGATTCCAAGATCTCTTACGAAACCT
TTAAAAAGCACATTCTGAATCTGGCCAAAGGAAAGGGCCGCATCAGCAAGACCAAA
AAGGAGTACCTGCTGGAAGAGCGGGACATCAACAGATTCTCCGTCCAGAAGGATTT
TATTAACCGGAATCTGGTGGACACAAGATACGCTACTCGCGGCCTGATGAATCTGC
TGCGATCCTATTTCCGGGTGAACAATCTGGATGTGAAAGTCAAGTCCATCAACGGC
GGGTTCACATCTTTTCTGAGGCGCAAATGGAAGTTTAAAAAGGAGCGCAACAAAGG
GTACAAGCACCATGCCGAAGATGCTCTGATTATCGCAAATGCCGACTTCATCTTTA
AGGAGTGGAAAAAGCTGGACAAAGCCAAGAAAGTGATGGAGAACCAGATGTTCGAA
GAGAAGCAGGCCGAATCTATGCCCGAAATCGAGACAGAACAGGAGTACAAGGAGAT
TTTCATCACTCCTCACCAGATCAAGCATATCAAGGATTTCAAGGACTACAAGTACT
CTCACCGGGTGGATAAAAAGCCCAACAGAGAGCTGATCAATGACACCCTGTATAGT
ACAAGAAAAGACGATAAGGGGAATACCCTGATTGTGAACAATCTGAACGGACTGTA
CGACAAAGATAATGACAAGCTGAAAAAGCTGATCAACAAAAGTCCCGAGAAGCTGC
TGATGTACCACCATGATCCTCAGACATATCAGAAACTGAAGCTGATTATGGAGCAG
TACGGCGACGAGAAGAACCCACTGTATAAGTACTATGAAGAGACTGGGAACTACCT
GACCAAGTATAGCAAAAAGGATAATGGCCCCGTGATCAAGAAGATCAAGTACTATG
GGAACAAGCTGAATGCCCATCTGGACATCACAGACGATTACCCTAACAGTCGCAAC
AAGGTGGTCAAGCTGTCACTGAAGCCATACAGATTCGATGTCTATCTGGACAACGG
CGTGTATAAATTTGTGACTGTCAAGAATCTGGATGTCATCAAAAAGGAGAACTACT
ATGAAGTGAATAGCAAGTGCTACGAAGAGGCTAAAAAGCTGAAAAAGATTAGCAAC
CAGGCAGAGTTCATCGCCTCCTTTTACAACAACGACCTGATTAAGATCAATGGCGA
ACTGTATAGGGTCATCGGGGTGAACAATGATCTGCTGAACCGCATTGAAGTGAATA
TGATTGACATCACTTACCGAGAGTATCTGGAAAACATGAATGATAAGCGCCCCCCT
CGAATTATCAAAACAATCGCCTCTAAGACTCAGAGTATCAAAAAGTACTCAACCGA
CATTCTGGGAAACCTGTATGAGGTGAAGAGCAAAAAGCACCCTCAGATTATCAAAA
AGGGCtgactcgagatgctttatttgtgaaatttgtgatgctattgctttatttgt

33/ 34



aaccattataagctgcaataaacaagttaacaacaacaattgcattcattttatgt
ttcaggttcagggggaggtgtgggaggttttttaaactagTGTACAAAAAAGCAGG
CTTTAAAGGAACCAATTCAGTCGACTGGATCCGGTACCAAGGTCGGGCAGGAAGAG
GGCCTATTTCCCATGATTCCTTCATATTTGCATATACGATACAAGGCTGTTAGAGA
GATAATTAGAATTAATTTGACTGTAAACACAAAGATATTAGTACAAAATACGTGAC
GTAGAAAGTAATAATTTCTTGGGTAGTTTGCAGTTTTAAAATTATGTTTTAAAATG
GACTATCATATGCTTACCGTAACTTGAAAGTATTTCGATTTCTTGGCTTTATATAT
CTTGTGGARAGGACGAAACACC e SEAEEE T T TTAGTACTCTG
GAAACAGAATCTACTAAAACAAGGCAAAATGCCGTGTTTATCTCGTCAACTTGTTG
GCGAGATTTTTTTCTAGACCCAGCTTTCTTGTACAAAGTTGGCATTAgagctcgeg

gccgce
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