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ATGGTCCCACAGGCTCTCCTCTTCGTCCCTCTGCTCGTCTTCCCACTCTGCTTTGGTAAA
ATGGTTCCTCAGGCTCTCCTGTTTGTACCCCTTCTGGTTTTTCCATTGTGTTTTGGGAAA

TTCCCTATCTACACTATCCCCGACAAGCTGGGCCCCTGGAGTCCTATCGATATTCACCAT
TTCCCTATTTACACGATACCAGACAAGCTTGGTCCCTGGAGCCCGATTGACATACATCAC

CTGTCATGCCCTAACAATCTCGTGGTCGAGGACGAAGGCTGTACCAACCTGAGCGGATTC
CTCAGCTGCCCAAACAATTTGGTAGTGGAGGACGAAGGATGCACCAACCTGTCAGGGTTC

TCCTACATGGAGCTGAAAGTGGGCTATATCTCTGCTATTAAGATGAACGGGTTCACATGC
TCCTACATGGAACTTAAAGTTGGATACATCTCAGCCATAAAAATGAACGGGTTCACTTGC

ACTGGTGTGGTCACCGAGGCAGAAACCTACACAAATTTTGTGGGATATGTCACCACAACT
ACAGGCGTTGTGACGGAGGCTGAAACCTACACTAACTTCGTTGGTTATGTCACAACCACG

TTCAAGAGAAAACACTTTCGGCCAACACCAGACGCCTGTCGGGCAGCTTACAACTGGAAG
TTCAAAAGAAAGCATTTCCGCCCAACACCAGATGCATGTAGAGCCGCGTACAACTGGAAG

ATGGCTGGCGACCCCCGCTATGAGGAAAGCCTGCACAATCCTTACCCAGACTATCATTGG
ATGGCCGGTGACCCCAGATATGAAGAGTCTCTACACAATCCGTACCCTGACTACCACTGG

CTGCGCACTGTGAAGACCACAAAAGAGAGCCTGGTCATCATTTCCCCATCTGTCGCCGAC
CTTCGAACTGTAAAAACCACCAAGGAGTCTCTCGTTATCATATCTCCAAGTGTGGCAGAT

CTGGACCCCTACGACCGATCTCTCCACAGTCCAGTGTTTCCCGGCGGAAACTGCTCCGGA
TTGGACCCATATGACAGATCCCTTCACTCGCCGGTCTTCCCTGGCGGGAATTGCTCAGGA

GTGGCCGTCAGCTCCACTTACTGTTCCACCAACCATGATTATACAATCTGGATGCCTGAG
GTAGCGGTGTCTTCTACCTACTGCTCCACTAACCACGATTACACCATTTGGATGCCCGAG

AATCCAAGGCTGGGGATGTCCTGCGACATCTTCACCAACAGCAGGGGCAAGAGGGCCTCA
AATCCGAGACTAGGGATGTCTTGTGACATTTTTACCAATAGTAGAGGGAAGAGAGCATCC

AAAGGCAGCGAGACTTGTGGATTTGTGGATGAAAGA TGTATAAGAGCCTCAAAGGT
AAAGGGAGTGAGACTTGCGGCTTTGTAGATGAAAGAGGCCTATATAAGTCTTTAAAAGGA

GCCTGCAAGCTGAAACTCTGTGGCGTGCTGGGACTCCGGCTGATGGACGGAACCTGGGTC
GCATGCAAACTCAAGTTATGTGGAGTTCTAGGACTTAGACTTATGGATGGAACATGGGTC

GCTATGCAGACATCTAACGAGACTAAGTGGTGCCCCCCTGGGCAGCTCGTGAATCTGCAC
GCGATGCAAACATCAAATGAAACCAAATGGTGCCCTCCCGGTCAGTTGGTGAATTTGCAC

GACTTCCGAAGCGATGAGATCGAACATCTGGTGGTCGAGGAACTCGTGAAGAAAAGGGAG
GACTTTCGCTCAGACGAAATTGAGCACCTTGTTGTAGAGGAGTTGGTCAAGAAGAGAGAG

GAATGTCTCGATGCTCTGGAGTCAATTATGACTACCAAGAGCGTGAGCTTCAGGAGGCTG
GAGTGTCTGGATGCACTAGAGTCCATCATGACCACCAAGTCAGTGAGTTTCAGACGTCTC

AGCCACCTGAGGAAGCTCGTCCCTGGCTTCGGAAAAGCATACACCATCTTTAACAAGACA
AGTCATTTAAGAAAACTTGTCCCTGGGTTTGGAAAAGCATATACCATATTCAACAAGACC
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CTGATGGAGGCAGACGCCCATTATAAATCTGTGAGAACCTGGAATGAAATCATTCCTAGT
TTGATGGAAGCCGATGCTCACTACAAGTCAGTCAGAACTTGGAATGAGATCATCCCTTCA

AAGGGATGCCTGCGAGTCGGGGGTCGATGTCACCCACATGTGAACGGGGTCTTCTTTAAT
AAAGGGTGTTTAAGAGTTGGGGGGAGGTGTCATCCTCATGTAAACGGGGTATTTTTCAAT

GGTATCATTCTGGGGCCAGATGGTAACGTGCTGATCCCCGAGATGCAGTCTAGTCTGCTC
GGTATAATATTAGGACCTGACGGCAATGTCTTAATCCCAGAGATGCAATCATCCCTCCTC

CAGCAGCACATGGAACTGCTCGTGTCAAGCGTCATTCCCCTGATGCATCCTCTCGCAGAC
CAGCAACATATGGAGTTGTTGGTATCCTCGGTTATCCCCCTTATGCACCCCCTGGCAGAC

CCAAGCACAGTGTTCAAAAACGGCGACGAGGCCGAAGATTTTGTGGAGGTCCACCTGCCC
CCGTCTACCGTTTTCAAGAACGGTGACGAGGCTGAGGATTTTGTTGAAGTTCACCTTCCC

GACGTGCACGAACGGATCAGTGGCGTCGATCTCGGACTGCCTAATTGGGGCAAGTACGTG
GATGTGCACGAACGGATCTCAGGAGTTGACTTGGGTCTCCCGAACTGGGGGAAGTATGTA

CTGCTCTCCGCTGGAGCACTGACTGCTCTCATGCTGATCATTTTCCTGATGACCTGCTGG
TTACTGAGTGCAGGGGCCCTGACTGCCTTGATGTTGATAATTTTCCTGATGACATGCTGG

CGACGAGTGAACCGCTCCGAGCCAACTCAGCACAATCTGAGGGGGACCGGTAGAGAAGTG
AGAAGAGTCAATCGATCAGAACCTACGCAACACAATCTCAGAGGGACAGGGAGGGAGGTG

TCTGTCACACCCCAGAGCGGTAAAATCATCAGCAGTTGGGAAAGTCATAAATCTGGGGGC
TCAGTCACTCCCCAAAGCGGGAAGATCATATCTTCATGGGAATCACACAAGAGTGGGGGT

GAGACACGGCTCTAA
GAGACCAGACTGTAA

Figure S1. DNA alignment between oG and PBG, Related to Figure 1. Base pairs oG optimized for Mus
musculus are colored red.
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Figure S2. Tight control of transgene expression from AAV-FLEX-H2B-GFP-2A-G viral vectors and
R265ET"4+ mice, and selectivity of EnvA-RVdG infection, Related to Figure 3. (A) Coronal sections of V1
in PVRES:Crer - R 26ESLTVA mouse showing that H2B-GFP expression from AAV-FLEX-H2B-GFP-2A-B19G (top
panels) or AAV-FLEX-H2B-GFP-2A-0G (bottom panels) is co-localized with PV antibody staining (magenta)
in PV-Cre neurons. These data demonstrate selective expression of glycoproteins from these AAV constructs
only in PV* neurons and no leak expression in other cell types. (B) Following injection of EnvA-RVdG-GFP
into the visual cortex of PVRES-Cre/*: R 26TV mouse, GFP is expressed only in neurons with PV inhibitory
neuron morphologies; no pyramidal neurons are seen. These data demonstrate a lack of TVA expression in cells
that do not express Cre in the R26"-74"* mice. (C) Following injection of EnvA+RVdG-H2B-mCherry in the
V1 cortex of TIx3-Cre/+;R26"-T** mouse, mCherry (magenta) is seen exclusively in the nuclei of layer 5
cells, as expected from the exclusive expression of Cre within layer 5 of Tlx3-Cre mice. These data further
demonstrate a lack of TVA expression in cells that do not express Cre in the R265--7"4* mice. Scale bars = 100
um (A-C).
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Figure S3. Animal ages, numbers of starter neurons, and duration of AAV expression before rabies
infection do not affect virus tracing efficiency, Related to Figure 4. (A) dLGN convergence indices plotted
against the age of animals when AAV helper was injected (left panel) or when the tissues were harvested (right
panel). Each data point indicates the convergence index from a single animal and symbols indicate different
glycoproteins used for complementation according to the legend in B. (B) dLGN convergence indices plotted
against the numbers of starter neurons for each animal, as in A. (C) dLGN convergence indices plotted against
duration of AAV expression (14 or 21 days) prior to EnvA+RVdG-dsRed injection. Each data point corre-
sponds to a single animal and gray bars indicate medians. Circular symbols correspond to 14 days survival and
squares to 21 days. Data are plotted separately for all experiments combined (left panel) as well as inde-
pendently sorted according to the glycoprotein variant tested (B19G, NBG, PBG, or 0G). There is no correla-
tion between dLGN convergence index and time between AAV and RV injections.



Glycoprotein Sex Age AAV # Starter # dLGN CI dLGN # LP CILP
B19G M 109 21 157 9 0.057 2 0.013
B19G M 109 21 231 25 0.108 2 0.009
B19G M 69 14 285 0 0 0 0
B19G F 61 14 361 21 0.058 6 0.017
B19G M 109 21 474 13 0.027 0 0
B19G M 72 21 786 98 0.125 14 0.018
B19G F 59 14 1049 113 0.108 5 0.005
NBG F 61 14 128 6 0.047 0 0
NBG F 71 14 211 6 0.028 0 0
NBG F 72 21 333 22 0.066 0 0
NBG M 62 14 755 2 0.003 0 0
NBG M 69 14 775 51 0.066 6 0.008
PBG F 84 21 162 10 0.062 1 0.006
PBG M 62 14 512 21 0.041 1 0.002
PBG F 72 21 568 101 0.178 22 0.039
PBG M 72 21 754 247 0.328 21 0.028
PBG M 69 14 1021 430 0.421 32 0.031
PBG F 70 14 1045 268 0.256 13 0.012

oG F 109 21 327 254 0.777 18 0.055
oG M 67 14 540 1061 1.965 216 0.400
oG F 109 21 543 655 1.206 208 0.383
oG M 67 14 770 544 0.707 149 0.194
oG F 61 14 1170 768 0.656 80 0.068
oG F 61 14 1762 914 0.519 162 0.092
oG M 109 21 2536 741 0.292 153 0.060

Table S1. List of PV*E5C*; R26"5 T4 mice for quantification of rabies tracing, Related to
Figures 3 and 4. Age indicates when tissues were harvested (day). AAV indicates duration of AAV
expression (14 or 21 days) prior to EnvA+RVdG-dsRed injection. Abbreviation: CI, Convergence Index.



