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VCOMET gi530752657gbAGT48261. 1 SEQ ID NO: 24 
MVSRRPWLLALALAVALAAGSAGASTGSDATWPVATODGPDYWFHRAHERMLFQTSYTL 
ENNGSWICIPN 
NGQCFCLAWLKSNGTNAEKLAANILOWWWFALSWACLGWYAYQAWRATCGWEEWYVALI 
EMMKSIIEAFH 
EFDSPATLWLSSGNGWWWMRYGEWLLTCPWLLIHLSNLTGLKDDYSKRTMGLLVSDWGC 
IVWGATSAMCT 
GWTKILFFLISLSYGMYTYFHAAKWYIEAFHTVPKGLCRQLWRAMAWLFFWSWGMFPVL 
FLLGPEGFGHI 
SPYGSAIGHSILDLIAKNMWGVLGNYLRVKIHEHILLYGDIRKKQKITIAGQEMEVETL 
WAEEEDKYESS 

FIG. 54E 

Arch gi282892261 gbADBO3110. 1 SEQ ID NO:25) 
MDPIALQAGYDLLGDGRPETLWLGIGTLLMLIGTFYFLVRGWGVTDKDAREYYAVTILV 
PGIASAAYLSM 
FFGIGLTEWTWGGEMLDIYYARYADWLFTTPLLLLDLALLAKVDRVTIGTLVGWDALMI 
WTGLIGALSHT 
AIARYS WWLFSTICMIWWLYFLATSLRSAAKERGPEVASTFNTLTALWLWLWTAYPILW 
IIGTEGAGVWG 
LGIETLLFMVLDWTAKVGFGFILLRSRAILGDTEAPEPSAGADVSAAD 

FIG 55A 

ArchT gi 328672376 gb|AEB26832. 1 SEQ ID NO: 26) 
MDPIALQAGYDLLCDGRPETLWLGIGTLLMLIGTFYFIWKGWGVTDKEAREYYSITILV 
PGIASAAYLSM 
FFGIGLTEWTWAGEVLDIYYARYADWLFTTPLLLLDLALLAKVDRVSIGTLVGWDALMI 
WTGLIGALSHT 
PLARYSWWLFSTICMIWWLYFLATSLRAAAKERGPEVASTFNTLTALWLWLWTAYPILW 
II GTEGAGVVG 
LGIETLLFMVLDVTAKVGFGFILLRSRAILGDTEAPEP 

FIG. 66B 
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eArch3. 0-EYFP SEQ ID NO: 24 from published PCT application 
from Published PCT application WO/2013/126521 SEQ ID 
SilogrougDGRPETL.GIGILLuliotrflyrovovickorEravily 
SSFFGIGLTEvivoGENLDIYYarrow FTTPLLLLDLALLKVDRVTIGILvov 
FGFSHTAIARysw.FSTICulwlyFLATSLRSAKERGPEvaSTFNTLTALVL 
EffecGwcLGIETLLFWLDvTakvcFGFILLRSRAILCDTEPEPSGADVs 
ASRSRITSEGEYIPLDoIDINvvskGEELFTGVPILVELDGovNGKFSysGE 
SkkicTTG-LPvPvPTLVTTFGYGLocFARYPDhuko-DFFKSMPEGYvoERTI 
RevKFEGDTLVNRIELKGIDFKEDGNILGIKLEYNNS-Nvviu DKokNGiky 
NEvoLADHYoon tPIGDGPyLLPDNILSYosalskoPNEKRDavLLEFTAG 
ITLGM DELYKFCYENEV 

FIG. 66C 

Mac gi282892265 gbADB03112. 1 SEQ ID NO: 28 
MIVDQFEEVLMKTSQLFPLPTATQSAQPTHVAPWPTVLPDTPIYETVGDSGSKTLWWWF 
VLMLIASAAFT 
ALSWKIPVNRRLYHVITTI ITLTAALSYFAMATGHGVALNKIWIRTQHDHVPDTYETVY 
RQWYYARY IDW 
AITTPLLLLDLGLLAGMSGAHIFMAIVADLIMVLTGLFAAFGSEGTPQKWGWYTIACIA 
YIFVWWHLVLN 
GGANARVKGEKLRSFFVAIGAYTLILWTAYPIWWGLADGARKIGWDGEII AYAVLDVLA 
KGVFGAWLLWT 
HANLRESDVELNGFWANGLNREGAIRICEDDGA 

FIG 56 
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Optoa1 AR Published US patent application 2011 0112179 SEQ 
ID NO: 36 
MNGTEGPNFYVPFSNKTGVWRSPFEAPQYYLAEPWQFSMLAAYMFLLIMLGFPINFLTL 
YVVACHRHLHSVLNYILLNLA 
WADLFMWFGGFTTTLYTSLHGYFWFGPTCCNLEGFFATLGGEIALWSLVVLAIERYWWW 
SYPLRYPTIVTQRRAIMGVAF 
TWWMALACAAPPLVGWSRYIPEGMQCSCGIDYYTPHEETNNESFWIYMFWVHFI IPLIV 
IFFCYGRVYWVAKRESRGLKS 
GLKTDKSDSEQVTLRIHRKNAPAGGSGMASAKTKTHFSWRLLKFSREKKAARMVIIMVI 
AFLICWLPYAGVAFYIFTHQG 
SDFGPIFMTIPAFFAKTSAVYNPVIYIMMNKQFRKAFQNVLRIQCLCRKQSSKHALGYT 
LHPPSQAVEGQHKDMVRIPWG 
SRETFYRISKTDGVCEWKFFSSMPRGSARITVSKDQSSCTTARVRSKSFLQVCCCVGPS 
TPSLDKNHQVPTIKVHTISLS 
ENGEEVTETSQWAPA 

FIG 60B 

Trafficking sequence of human inward rectifier potassium 
channel Kir2. 1 SEQ ID NO: 12 from Published PCT application 
WO/2013/126521 SEQ ID NO:37) 
KSRITSEGEYIPLDQIDINV 

FIG. 6A 

Signal peptide of hCh R2 SEQ ID NO: 13 from Published PCT 
application WO/2013/126521 SEQ ID NO:38) 
MDYGGALSAVGRELLFWTNPVVVNGS 

FIG. 6B 

B2 subunit signal peptide of the neuronal nicotinic 
acetylcholine receptor SEQ ID NO: 14 from Published PCT 
application WO/2013/126521 SEQ ID NO:39) 
MAGHSNSMALFSFSLLWLCSGVLGTEF 

FIG. 61C 
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Nicotinic acetylcholine receptor signal sequence SEQ ID 
NO: 15 from Published PCT application W0/2013/126521 SEQ 
ID NO: 40 
MGLRALMLWLLAAAGLVRESLQG 

FIG 61D 

Nicotinic acetylcholine receptor signal sequence SEQ ID 
NO: 16 from Published PCT application W0/2013/126521 SEQ 
ID NO: 41 
MRGTPLLLWWSLFSLLQD 

FIG 61E 

Endoplasmic reticulum (ER) export sequence Published PCT 
application W0/2013/126521 SEQ ID NO: 42) 
VXXSL (where X is any amino acid) 

FIG. 61R 

Endoplasmic reticulum (ER) export sequence SEQ ID NO: 17 
from Published PCT application WO/2013/126521) SEQ ID 
NO: 43) 
WKESL 

FIG 61G 

Endoplasmic reticulum (ER) export sequence SEQ ID NO: 18 
from Published PCT application WO/2013/126521 SEQ ID 
NO: 44) 
WLGSL 

FIG. 61H 
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Endoplasmic reticulum (ER) export sequence SEQ ID NO: 19 
from Published PCT application WO/2013/126521 SEQ ID 
NO: 45) 
NANSFCYENEWALTSK 

FIG. 61 

Endoplasmic reticulum (ER) export sequences SEQ ID NO: 20 
from Published PCT application WO/2013/126521 SEQ ID 
NO:46) 
FXYENE (where X is any amino acid) 

FIG. 61/ 

Endoplasmic reticulum (ER) export sequence SEQ ID NO: 21 
from Published PCT application WO/2013/126521 SEQ ID 
NO: 47) 
FCYENEW 

FIG. 6K 

Signal peptide SEQ ID NO: 22 from Published PCT application 
WO/2013/126521) SEQ ID NO: 48) 
MTETLPPVTESAVALQAE 

FIG. 6L 
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to OCCCCCt9 OC OgCtctgg to ttggtgctgtggOCCgct to CCC to tcc tgtggot Co 
toggCOC toggg.cgctggCG 
tggtgggCCtgg gCO togoOOctotgctgtt totggtgttggoCgtgaCt9 CCOOgg to 
ggct ttggctt to tcct gttg 
OgotcCCgggct Ottctggg.cgococcgaggcoccago OCC cogtgc.cggtgcc gatgt 
Cogt gcc.gc.cga Coogagcog 
got CoCCogcgoggg.cgog to CotCCCCCt9 goCCOgotcgOcot COOCgtggg.cgc.gc 
CCggctCcggagccacgo Oct 
to tct Ct9tt OOOgCOOgCOggogoCgtggoogoOOOCCCCgg to CCotggOCC tigoog 
gag to OCCoogcgagggot Co 
Ctgcogccot Coogcott Cogattitt Cgctoo to CoogcococtgcocggcotcCggco 
to tct tcgtgtoCggCCCoct 
goccott C9gogog to CtgtgggCOgtggCCtttgtcggoogCCtgggaCtgctgctgg 
tggogo.gct CC goodgagt Co 
gt tact Otttct CototCogCOcgtgoctoog.gtggoCgoggtgg togct Cogt CCCt9 
gtgttt CCC gCOgtCOCCCt9 
tgCOOCCtgdotgggttcoggittitt CtcgCC tigo CCOCOOOC goCCtgtocCoCgCCgg 
agogctgctggctctgctgga 
tgtgoat CtgcagotcCCogoCCCCCotctggCC got CCOOCCgtgctggoogcoct go 
ggcago aggCCOOCtt COOOC 
Octocoag CCCOOOCOgttcagcotgctggagtttctgcoccgcgtgggacotgacCtg 
QQQgot at gotgctgtott gC 
OogttcaaaggcCaggagtgtgggcot Cogg act tcact occgtgtt to Cadog tacgg 
coodtgttocotgttcaocto 
cggggaagatggaaaacCtctgct gaCaactgttgaaggg.cgggacogggaatgg actgg 
Ogot Cotgctgg Ocott CogC 
Oggotgagtacct gCCOOtctggggogoOOctgaggaOOCCOCottcgoggCCggcgtg 
Oogg to cagotcCact Cocag 
OgcgogCCCCC titt cott Coggo OctgggotttggogtggcocCoggottcCogo cott 
tgtc.gct act Caggagcogcg 
CCtgOCC to tctgcCOCCCCCttgggg.cgogtgcc.gotctogtgoOOtggggctggoct 
tott to citgtgtact c totco 

FIG 6 M-2 
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CCgCCtgc.cgo Ottgottgtgago CoCgg to totCgtggood act gcdottgtoggotg 
gtCCOCotgcct gg.cgoCgCC 
CCottctgcoct CCC god Cogco toodgogtgtgctgaacct gCOC tiggggctgctggC 
tgogo.oggo togtooC to Ctg 
CCtgtgtogdococcCtg to occt goctagg to too to Oggo Oct gogcotggtgoogo 
to CC titcCoooocotctgcao 
Ogtocc tiggo.googoogttcoocoogtctgo.googtocotcogt goooocottctggtg 
Ctggo CotCtt Ctttgoogct 
Ctgo Otto.cgogoccott go Ocogdogodogco totgogg togcc.gctctgctgggggo 
tottggoggCCogotgggoct 
gttcotcggcgc.ca.gcct gct goCOOttctggagctgtttgacto Catctotgogct go 
ttoog.goooooctgctggotc 
tgCtggggooggaggoogoggadggot COCOC goCgoOOOCotgogCOCttgcgot OCC 
Otgcc tootcocogcgogocc 
OtCtcCCO to COgtgoOtgtcCCOctgCOgOctgcoctgggCOCCC tiggoggOOOttgC 
Ctgtgcggcc.gc.caagogcog 
got cocco gCgaggg.cgog to CotCCCCCt99 occagotcgdcot COOCgtggtgagco 
aggg.cgaggagctgttcaccg 
gggtggtgccCatcc tiggtcgogctggacgg.cgacgtoadcggcca coagttcagcgtg 
toCggC gaggg.cgagggcg at 
gccoCC to cqgcoogctgocCCtgdogttcotctgcoccaccggcologCtgc.ccgtgcc 
CtggCCCOCCC ticgtgaCCaC 
Cttcggctacggcct gCOgtgct tcgc.ccgct OCCC cq Occocot.googcogcocgoct 
tCttCOOgtCCgCCotgCCCg 
doggctoCgtCCOggo.gc.gcoccot Ctt Ctt CooggacgoCggCOOctocoog OCCC gC 
gcc.gogg tigaagttcgogggc 
gococcotggtgo accgcotcgagct gadgggcotcgoCtt Cogg gaggoCggCoocot 
Cctgggg.cocoogctggag to 
COOC to COOCOgCCOCOOCgtC to totCotggcc.gocoogCOgoogaacggcot COOgg 
tgo Oct tco Ogotcc.gc.coco 
Ocotic goggoCggcogcgtgcogct.cgcc.gocCOctoCCogcogdococcCCCotcggC 
gacggCCCCgtgctgct gCCC 

FIG. 61M-3 
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tt CCOOtgotgagcoctitt tood gttctgct Otgtggcgcggtott OtcCCgtott goC 
gccggg Coogagcoacticggit 
cgc.cgco to COC tatt Ctcago Otgo Cttggttgagtact CoCCOgtCOCOgood agco 
tCttacggotggCotgaCOgt 
OOgogo OttotgCOgtgctgcCO to OCCotgagtgo toococtg.cggCCOOct tact tc 
tgaCOOC got C9goggaccgo 
Oggogct OOCCgct t t t t t gCOCOOCOtgggggot Cotg to OcticgcCttgotcgttgg 
go OccggagctgaatgaogCC 
at occodoc.go.cgagcgt.gococcacgatgcct g togcoatggCOOCoacgttgcgcao 
Octot to Octgg.cgo Octoct 
to CtctogCtt CCC ggCOOCOOtto Otoga CitggotggoggCggoto OogttgcaggoC 
COC ttctg.cgct C9gCCCttC 
cggctggctggitt tattgct go to Ootctggagc.cggtgogcgtggg to tcgcgg to tc 
OttgcogcoctggggcCOgot 
ggtoog CCC to CCgtotCgtogt totC to CoCgoCggggogt CoggCOOC totggot go 
OC goOOtoga Cogotcgct go 
go toggtgcCtcoct got toogcottgg to Octgtcago CCOOgtt to Ctcotototoc 
tittagattgatttaaaact tc 
Ottitt toott tood Oggotic toggtgoogotcCtttittgo tootcitcotgoccooootc 
Cct tooCgtgogt titt.cgttc 
COC toogCgtCoga CCCCg to good OgotCodoggotct tcttgagotcc t t t t t t t ct 
gcgcgtootctgctgcttgco 
oocooooooocco.ccgct accogcggtggtttgtttgc.cggot coogo.gct acco actic 
t t t t t c Cqologg to Octggct 
toogCOgagcgcago to CCOO at OctgtcCttctogtgtogCCg tagt toggcCaCCaC 
tt Coogaact Ctgtogcoccg 
CC to CotocCtc.gct CtgctootcCtgtto CCOgtggctgct gCCOgtgg.cgotdog.tc 
gtgtct to CCgggttggOcto 
Oagacga tagttaccggata aggcgcogcgg togggctgaacggggggttcgtgcacac 
Ogcc.cogCttggagcgaacgo 
CC to COCC goOC tigOgot OCC to CogC gtgogC totgogoOOgC gCCOC gC titCCC goo 
gggagda Ogg.cgga Cogg tat 

FIG 61M-6 
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ccgg to agcggcaggg toggaacoggaggg.cgcacgagggagct tccagggggaaacgc 
Ctgg totctt to tag to Ctgt 
Cgggttt CQCCOCC totgOCttgogCg to gott tttgt got gCtcqtcogggggg.cggo 
gcc totggOOOOOcgc.cogco 
OcgcggCCttitt toCggttcCtggCCttttgctggcCttittgct Cocot.gt 

FIG 61M-7 
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Patient analysis and diagnostics 1030 

Identification of targeted tissue structure, such as at least 1032 
One branch of the renal nerve plexus 

Genetically modifying the targeted tissue structure to encode a 
light sensitive opsin protein (such as by viral mediated gene 
delivery, electroporation, ultrasound, hydrodynamic delivery, or 1054 

introduction of naked DNA by direct injection or as 
complemented by additional facilitators such as cationic lipids 

tissue structure such that it can deliver photons to at least 1036 
one branch of the targeted tissue structure (such as the renal 
nerve plexus) that has been genetically modified to have light 

sensitive protein 

Implanting an implantable light source and intercoupled 
implantable power supply and coupling each to at least one 1038 

tissue structure, the implantable light source being configured 
to deliver photons as an input to the optical applicator When 

the implantable light source is drawing power from the 
implantable power supply 

Deploying an implantable sensor Within the body of the patient, 1040 
the sensor configured to provide an output signal that is 

Correlated with the blood Dressure of the patient 

Implanting an implantable controller and coupling it to at least 
one tissue structure, the implantable controller configured to 

cause the implantable light source to direct enough illumination 
to the light sensitive protein through the implantable light 1042 
source and implantable light applicator to at least partially 
inhibit action potential transmission within the at least one 

branch of the renal nerve plexus based at least in part upon 
the output signal received from the implantable sensor 

FIG. 90 
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Patient analysis and diagnostics 1030 

Identification of targeted tissue structure, such as at least f 
One branch of the renal nerve plexus O32 

Genetically modifying the targeted tissue structure to encode a 
light sensitive opsin protein (such as by viral mediated gene 
delivery, electroporation, ultrasound, hydrodynamic delivery, or 

introduction of naked DNA by direct injection or as 
complemented by additional facilitators such as cationic lipids 

1054 

Implanting an optical applicator and coupling it to at least one 
tissue structure such that it can deliver photons to at least 1036 

one branch of the targeted tissue structure (such as the renal 
nerve plexus) that has been genetically modified to have light 

sensitive protein 

Implanting an implantable light source and intercoupled 
implantable power supply and coupling each to at least one 

tissue structure, the implantable light source being configured 1038 
to deliver photons as an input to the optical applicator When 

the implantable light source is drawing power from the 
implantable power Supply 

Implanting an implantable controller operatively coupled to the 
implantable light source and configured to cause the 

implantable light source to direct enough illumination to the 
light sensitive protein through the implantable light source and 
implantable optical applicator to at least partially inhibit action 
potential transmission Within the at least one branch of the 

renal nerve plexus 

104.4 

FIG 91 
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Patient analysis and diagnostics 1050 

Identification of targeted tissue structure, such as one or 104.8 
f) Ore fel/OS 

Genetically modifying the targeted tissue structure to encode a 
light sensitive opsin protein (such as by viral mediated gene 
delivery, electroporation, ultrasound, hydrodynamic delivery, or 1054 

introduction of naked DNA by direct infection or as 
complemented by additional facilitators such as cationic lipids 

Providing an implantable optical applicator configured to deliver 
light to the targeted tissue structure after implantation in a 1050 

location odiacent to the toraeted tissue structure 

Operatively coupling the implantable optical applicator to a 
light source, a controller, a power supply, and an implantable 
illuminance sensor such that the controller causes the power 
supply to allow current to flow to the light source to cause 1052 
an emission of photons to the implantable light actuator 
based at least in part upon an output signal from the 

illuminance sensor, wherein the implantable illuminance sensor 
is positioned such that it captures at least a portion of the 
photons directed toward the targeted tissue structure by the 

implantable light applicator 

FIG. 92 
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Patient analysis and diagnostics 1030 

Identification of targeted tissue structure, such as one or 1043 
f77 Ole fell/OS 

Genetically modifying the targeted tissue structure to encode a 
light sensitive opsin protein (such as by viral mediated gene 
delivery, electroporation, ultrasound, hydrodynamic delivery, or 1034 

introduction of naked DNA by direct injection or as 
complemented by additional facilitators such as cationic lipids 

Providing an implantable optical applicator configured to 
engage the targeted nerve and to deliver light to the targeted 
nerve, the implantable optical applicator operatively coupled to 1054 
a light source configured to deliver photons to the implantable 

optical applicator which may be emitted by the implantable 
optical applicator into the targeted nerve to cause a 
membrane polarization change in the targeted nerve 

Providing an implantable electrical stimulation applicator 
configured to engage the targeted nerve, the implantable 

electrical stimulation applicator operatively coupled to a power 
source configured to deliver electrons to the implantable 1056 

electrical stimulation applicator which may be emitted by the 
implantable electrical stimulation applicator into the targeted 

nerve to cause a membrane polarization change in the 
targeted nerve 

Operatively coupling a controller to the light source and the 
power source, the controller configured to cause both current 
to flow to the implantable electrical stimulation applicator and 11053 
photons to be directed to the implantable optical applicator, 

such that an action potential is created which propagates in a 
first desired direction along the nerve, and which does not 

substantially propagate in a reverse direction along the nerve 

FIG 93 
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Patient analysis and diagnostics 1030 

Identification of targeted tissue structure, such as one or 104.8 
f77Ore feLIOPS 

Genetically modifying the targeted tissue structure to encode 
two different light sensitive opsin proteins (such as by viral 

mediated gene delivery, electroporation, ultrasound, 1060 
hydrodynamic delivery, or introduction of naked DNA by direct 
infection or as complemented by additional facilitators such as 

Cationic lipids or 

Providing a first implantable optical applicator configured to 
engage the targeted nerve and to deliver light to the targeted 

nerve, the first implantable optical applicator operatively 1062 
coupled to a first light source configured to deliver photons to 
the first implantable optical applicator which may be emitted 
by the first implantable optical applicator into the targeted 

nerve to cause a membrane polarization change in the 
targeted nerve 

Providing a second implantable optical applicator configured to 
engage the targeted nerve and to deliver light to the targeted 

nerve, the second implantable optical applicator operatively 1064 
coupled to a second light source configured to deliver photons 

to the second implantable optical applicator Which may be 
emitted by the second implantable optical applicator into the 
targeted nerve to cause a membrane polarization change in 

the targeted nerve 

Serially coupling the first implantable optical applicator and 
second implantable optical applicator to the nerve 1066 

Operatively coupling a controller to the first light source and 
the second light source, the controller configured to cause 1063 
photons to be directed to each of the first and second 

implantable optical applicators, such that an action potential is 
created which propagates in a first desired direction along the 
nerve, and Which does not substantially propagate in a reverse 

direction alond the nerve 

FIG. 94 
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Patient analysis and diagnostics 1030 

Identification of targeted tissue structure, such as one or 1O43 
f7Ore eLI/OS 

Genetically modifying the targeted tissue structure to encode a 
light sensitive opsin protein (such as by viral mediated gene 1034 
delivery, electroporation, ultrasound, hydrodynamic delivery, or 

introduction of naked DNA by direct injection or as 
complemented by additional facilitators such as cationic lipids 

Providing an implantable optical applicator configured to be 
permanently operatively coupled to at least a portion of the 
targeted tissue structure, an implantable light source, an 

implantable power supply, an implantable controller, Wherein 
the implantable optical applicator, implantable light source, 
implantable power supply, and implantable controller are 

provided in a pre-coupled and hermetically-sealed 
configuration and designed to be installed together through a 

common suraical access port 

1070 

Creating the common surgical access to a first anatomical 
location at which the implantable power supply and implantable 

Controller are to be implanted 1072 

Inserting an elongate delivery conduit defining a Working lumen 
therethrough along an insertion pathway to a second 

anatomical location without creating further surgical access for 
the insertion pathway, the second anatomical location being 

adjacent the targeted tissue structure 

1074 

Inserting the implantable optical applicator through the 
elongate delivery conduit to implant the implantable optical 1076 
applicator at the second anatomical location operatively 

coupled to at least a portion of the targeted tissue structure, 
such that a least portion of photons delivered through the 

implantable optical applicator will reach the targeted 
tissue structure 

FIG 95. 
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Patient analysis and diagnostics 1O3O 

Identification of targeted tissue structure, such as one or 1043 
77 Ole TeLIOS 

Genetically modifying the targeted tissue structure to encode a 
light sensitive opsin protein (such as by viral mediated gene 
delivery, electroporation, ultrasound, hydrodynamic delivery, or 

introduction of naked DNA by direct infection or as 1034 
complemented by additional facilitators such as cationic lipids 

Providing an implantable optical applicator configured to be 
permanently operatively coupled to at least a portion of the 1078 
targeted tissue structure, an implantable light source, an 

implantable power supply, an implantable controller 

Creating the common surgical access to a first anatomical 
location at Which the implantable power supply and implantable 

controller are to be implanted 1080 

Inserting an elongate delivery conduit defining a Working lumen 
therethrough along an insertion pathway to a second 1032 

anatomical location without creating further surgical access for 
the insertion pathway, the second anatomical location being 

adjacent the targeted tissue structure 

Creating a second surgical access port to the second 
anatornical location 1084 

Implanting the implantable optical applicator at the second 
anatomical location through the second surgical access port 1086 

Implanting the implantable power supply and implantable 1088 
controller at the first anatomical location through the common 

access port 

Inserting a delivery segment through the elongate delivery 
conduit to operatively couple the implantable optical applicator 
with the implantable power supply and implantable controller 1090 

FIG 96. 
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Patient analysis and diagnostics 1O3O 

Identification of targeted tissue structure, such as one or 104.8 
f77 Ole fieff OS 

Genetically modifying the targeted tissue structure to encode a 
light sensitive opsin protein (such as by viral mediated gene 
delivery, electroporation, ultrasound, hydrodynamic delivery, or 1O34 

introduction of naked DNA by direct injection or as 
complemented by additional facilitators such as cationic lipids 

or polymers) 

Providing an implantable optical applicator configured to be 
permanently operatively coupled to at least a portion of the 
targeted tissue structure, an implantable light source, an 1086 

implantable power supply, an implantable controller, wherein 
the implantable power supply and implantable controller are 

provided in a pre-coupled and hermetically-sealed 
configuration and designed to be installed together through a 

common surgical access port 

Creating the common surgical access to a first anatomical 1088 
location at Which the implantable power supply and implantable 

controller are to be implanted 

Inserting an elongate delivery conduit defining a Working lumen 
therethrough along an insertion pathway to a second 1090 

anatomical location Without creating further surgical access for 
the insertion path Way, the second anatomical location being 

adjacent the targeted tissue structure 

Inserting the implantable optical applicator through the 
elongate delivery conduit to implant the implantable optical 1092 
applicator at the second anatomical location operatively 

coupled to at least a portion of the targeted tissue structure, 
such that a least a portion of photons delivered through the 

implantable optical applicator will reach the targeted 
tissue structure 

FIG 97 
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Patient analysis and diagnostics 1O3O 

Identification of targeted tissue structure, such as one or 
IOre eLIOS 1045 

Genetically modifying the targeted tissue structure to encode a 
light sensitive opsin protein (such as by viral mediated gene 
delivery, electroporation, ultrasound, hydrodynamic delivery, or 1034 

introduction of naked DNA by direct infection or as 
complemented by additional facilitators such as cationic lipids 

Providing an implantable optical applicator configured to 
engage the Outer surface of the targeted tissue structure and 

to deliver light directly to the targeted tissue structure 1094 

Implanting the implantable optical applicator such that it 
engages the taraeted tissue structure 1096 

Operatively coupling the implantable optical applicator to a 
light source 1093 

Illuminating the targeted tissue structure through the 1100 
implantable light applicator using photons transferred to the 

implantable light applicator from the light source 

FIG 98 

  



Patent Application Publication Feb. 25, 2016 Sheet 99 of 102 US 2016/0051828A1 

Patient analysis and diagnostics 1030 

Identification of targeted tissue structure, such as one or 1102 
more neurons, to be stimulated using illumination at a first 

subcutaneous location 

Genetically modifying the targeted tissue structure to encode a 
light sensitive opsin protein (such as by viral mediated gene 

delivery, or introduction of naked DNA by direct injection or as L-1034 
complemented by additional facilitators such as cationic 

lipids or polymers) 

Providing an implantable light conductor configured to be 
permanently coupled between the first subcutaneous location 
and a second location selected such that extracorporeal 1104 
photons directed toward the second location will be 

transmitted, at least in part, through the implantable light 
conductor to the targeted tissue structure 

FIG 99 

  


































































































































































































