1 Griffithsin/Carrageenan Fast Dissolving Inserts Prevent SHIV HSV-2 and HPV Infections

2 in vivo

3 Derby, et al.
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SUPPLEM

SUPPLEM

Majority

Envelope glycoprotein SHIV_CCES
SHIVI62P3_1 Contig 1 final oro)

ENTARY INFORMATION

ENTARY FIGURES:

MRVKGI RKNY QHLWWRGGT LLLGMLMI CSAVEKLWW TVYY GVPYWKEATTTLF CASDAKAY DTEVHNVIWAT HACYPTDPNP

10 20 20 40 50 60 70
MRVKGI RKNY GHLVWRGGT LLLGNLMI CSAVEKLVW VY Y GVPVIKEATTTLF CASDAKAY DTEVHNVPATHACYPTDPNP 80
EY

83701 1

SHIV162P3_2 Conlig 1 fnal pro 80
SHIV162P3_3 Coniig 1 fnal pro 80
SHIVI62P3_4 Contig 1 final pro 80
SHIVI62P3_5 Contig 1 inal prol_ 80
SHVI62P36 Conig 1 maipro 0 C1ones VIRUS 80
SHIVI62P3_7 Contig 2 inal pro 80
SHIVI62P3_8 Conlig 2 inal pro 80
SHIV162P3_9 Conlig 2 final pro 80
SHIVI62P3_10 Contig 1 final o 80
JJ84_30 Contig 1 finalpro - 1 clones CG FDI 80
GH24_1 Contig 1 finalpro. | 80
GH24_4 fnal profein pro 80
GH24_8 final protein2.pro 80
GH2415 Contg 1 frarpro | © ©lones GRFT/CG FDI 2 80
GH24_14 Contig 1 finalpro | 80

Majority

Envelope glycoprotein SHIV_CCEG
SHIVI62P3_1 Contig 1 final ora
SHIVI62P3_2 Contig 1 final pro
SHIVI62P3_3 Contig 1 final pro
SHIVI62P3_4 Contig 1 final.pro

SHIV162P3_5 Contig 1 finalpro |

SHIVI62P3_6 Contig 1 final pro
SHIVIB2PI_T Contig 2 final pro
SHIVI62P3_8 Contig 2 final pro
SHIV162P3_8 Contig 2 final pro
SHIVI62P3_10 Contig 1 final o
JJB4_30 Contig 1 finalpro -
GH24_1 Contig 1 finalpro |
GH24_4 final protein.pro
GH24_8 inal protein2.pro
GH24713 Contig 1 final pro
GH24_14 Contig 1 final pro

Majority

Envelope glycoprotein SHIV_CCEB8370.1t

SHIVIB2P3_1 Coniig 1 finalpro
SHIV162P3_2 Contig 1 final pro
SHIV162P3_3 Conig 1 finalpro
SHIV162P3_8 Contig 1 final pro
SHIVIB2P3_5 Conig 1 finalpro
SHIV162P3_6 Contig 1 finalpro
SHIVIB2P3_7 Conig 2 final pro
SHIV162P3_8 Contig 2 inal pro
SHIVIB2P3_9 Conig 2 finalpro
SHIV162P3_10 Conlig 1 final pro—
JJ84_30 Contig 1 finalpro
GH24_1 Contig 1 inal pro

GH24_14 Contig 1 final pro

Majority

GEI VLENVTENF NMAKNNIYEQUHED! | SLWOGSLKP CYKLTBL CVTLHCTNLENATNTTSSNAKEMNRGE KNCSF MVT
a0 100 110 120 130 | vi | 140 150 160

QET VLENVTENF GMHED! | SLWDQSLKPCVKLTPLCVTLHCTNLENATNTT KNCSFNVT 160
160

83701 1

10 clones VIRUS 160

1 clones CG FDI 160

5 clones GRFT/CG FDI 160
s. E 160

TSI GNKMQKEYALF YKLDVYPI DNDNTSYNLI NCNTSVI TQACH

PI PI HYCAPAGF Al LKCNDKKF NGSGPCI

170 180 190 200 P10 220 230 240
TBT GNKMGKEVALF YKLDVVPT DNDNTSYNLI NCNTSVI TOACPKVSF EPI PI HY CAPAGF Al LKONNKKF NGSGPCI NV 240
D. 2

— 10 clones VIRUS

1 clones CG FDI

5 clones GRFT/CG FDI

STYQCTHGI RPYYSTQLLLNGSLAEEGYY] RSENFTDNVKTI | VQLKESVE] INNTRKSI | GPGKAF YATGD)
250 260 270 280 200 300 310 320

POPDDOPDEDEDDDD

Envelope ghcoprotein SHI_COEB6370.1 STVGCTHGI RPVVST QLLLNGBLAEEGVVI RGENF TONVKTI 1 VGLKESVEI NCTRPNNNTRKST FI GPGRAFYATGDI 1 320
SHIVIB2P3_1 Coniig 1 finalpra ) L 320
SHIVI62P3_2 Contig 1 final pro 320
SHIV62P3_3 Contig 1 final pro 320
SHIVI62P3_4 Contig 1 final pro [ 320
SHIVIB2P3_5 Conig 1 finalpro L 320
SHIVI62P3_6 Contig 1 finalpro [~ 10 clones VIRUS M, 320
SHIVIB2P3_7 Conig 2 final pro 320
SHIV162P3_6 Contig 2 final pro [ 320
SHIVI62P3_9 Contig 2 inal pro M 320
SHIVI62P3_10 Contig 1 fnalpro 320
4484_30 Contig 1 inal pro 1 clones CG FDI 320
GH24_1 Conlig 1 inal pro 320
GH24_4 final protein pro 320
GH24_9 finl protein2 pro 320
GH24_13 Conig 1 final pro 5 clones GRFT/CG FDI 320
GH24714 Coniig 1 inalpro 320
Majoriy SDI FOAHCNI SOEIGINNTLKA! VTKLOAGF ENKTI VF KGSSGODPEI VMHSF NCOOEF FYCNST GLFNSTUNNTI GPNAT

330 340 0| 3 | a0 370 380 390 400
Envelope gycoprotein SHIV_CCEBE370.1 DT RGAHCNI SGEKWNNTLKG VTKLGAGE ENKTI VF VWHSF NCGGEF FY CNETGLF NSTWNNTT GPNNT 400
SHIVIG2P3_1 Contig 1 finalpr | 400
SHIV162P3_2 Contig 1 finalpro 400
SHIV162P3 3 Contig 1 final pro 400
SHIV162P3_4 Contig 1 fialpro 400
SHIV162P3_5 Contig 1 fnalpro | 400
SHIV162P3 6 Contig 1 finalpro 10 clones VIRUS 400
SHIV162P3_7 Contig 2 il pro 400
SHIV182P3_8 Coniig 2 inal pro 400
SHIV162P3_9 Contig 2 final pro 400
SHIV162P3_10 Conlig 1 final pro_ 400
4J84_30 Canlig 1 final pro 1 clones CG FDI 400
GH24_1 Contig 1 final pro 400
‘GH24_4 final protein.pro 400
GH24_9 final protein2 pro 400
GH24_13 Contig 1 final pro 5 clones GRFT/CG FDI 400
‘GH24_14 Contig 1 inal pro 400
Majoriy BLKa) £1ROOIBCSSNITALLL TRNGGRE: GOODMENINRSEL vicriSry

410 420 430 140 450 460 470 480
Envelope ghycoprotein SHIV_CCEBE370.1 NGTT TLPORI KGI | NRWOEV GKANYAPPI RGGI RCSSNI TGLLLTROGGREVSNTTEI FRPGGGD YRYKVY 480
SHIVIB2P3_1 Conig 1 fnalpro —
SHIV162P3_2 Contig 1 finalpro K 480
SHIV162P3_3 Contig 1 finalpro 480
SHIV162P3_4 Contig 1 finalpro 480
SHIV162P3_5 Contig 1 finalpro 480
SHIVIB2P3_6 Contig 1 finalpro [~ 10 clones VIRUS 480
SHIV162P3_7 Contig 2 inal pro 180
SHIV162P3_8 Contig 2 il pro 480
SHIV162P3_9 Contig 2 il pro 480
SHIV162P3_10 Coniig 1 final 180
488 30 Contig 1fnaloo - { clones CG FDI 180
GH24_1 Conig 1 finalpro | 480
GH24_4 final protein.pro 180
GH24_9 nal protein2 pro 180
Ghad 13 Cont o 5 clones GRFT/CG FDI 50
GH24714 Contig 1 final pro 180
Majority KI EPLGVAPTKAKRRVVQGREKR

500

Envelope lycaprotein SHIV_CCEBB370.1 &y KT EPLGVAPTKAKRRVVGRERR 502
SHIVIB2P3_1 Contig 1 finalpro— 502
SHIV162P3_2 Contig 1 finalpro 502
SHIV182P3_3 Contig 1 il pro 502
SHIV162P3_4 Contig 1 inalpro 502
SHIV162P3 5 Contig 1 finalpro 502
SHIV162P36 Contig 1 fnalpro (— 10 Clones VIRUS 502
SHIVI82P3_7 Contig 2 il pro 502
SHIV162P3_8 Conlig 2 inalpro 502
SHIV162P3 9 Contig 2 finalpro 502
SHIV162P3_10 Contig 1 final pro_ R 502
4JB4_30 Contig 1 final pro 1 clones CG FDI 502
GH24_1 Conig 1 finalpro 502
GH24_4 final protein.pro 1483
(GH24 9 inal protein2 pro 481
GH24_13 Contig 1 inal pro 5 clones GRFT/CG FDI 502
‘GH24_14 Contig 1 final pro 502
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Supplementary Figure 1. Envelope sequencing of SHIV SF162P3 stock and plasma virus
in infected macaques. SHIV SF162P3 gp120 sequence was determined by isolating and
reverse transcribing viral RNA from the cell-free virus stock and from the plasma of two infected
animals as described in Supplementary Methods. cDNA was PCR amplified and cloned into E.
coli for sequencing. The sequences of SHIV SF162P3 from stock (10 clones) and macaque
plasma (5 clones from 1 GRFT/CG FDI animal and 1 clone from 1 CG FDI animal) were aligned
against the published sequence of SHIV SF162P3 envelope (Davis, D., Verschoor, E.J. &
Fagrouch, Z. Envelope evolution of SHIVsf162p3 in rhesus macaques. in NCBI GenPept
(2011)). One potential N-linked glycosylation site (PNG, N228) was found to be mutated in the
stock virus compared with the published sequence. Variation in the stock centered around the
GPGK motif at the tip of the V3 loop and macaque plasma virus lacked the methionine and
leucine-containing variants. No variation was detected in the stock virus in regions associated
with GRFT resistance and no GRFT-related selection was detected in the few clones obtained

from infected animals.
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Supplementary Figure 2. GRFT PK profile in macaque CVLs. GRFT levels were measured
in non-DMPA-treated macaques 1, 4, 8, or 24 hours post-insertion of GRFT/CG FDlIs (n=6
macaques per time point). GRFT concentrations are shown in CVL (black symbols) and plasma
(PL, aqua symbols). GRFT was not detected in plasma above the lower limit of quantification

(LLOQ) of the assay, which was 10 ng/ml (top red dotted line), and so the values are shown at
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the LLOQ. The LLOQ for CVL was 1.25 ng/ml (bottom red dotted line). The 100-fold ECgq level,
724.4 ng/ml, is also indicated (blue dotted line). The change in GRFT concentration present in
CVL over time was analyzed by Kruskal Wallis test with Dunns post-test for Kruskal Wallis
p<0.05. The Kruskal Wallis p value is italicized, and the Dunns comparisons are indicated by
asterisks: * <0.05, ** <0.01. For each group, the mean % standard error of the mean (SEM) is

indicated by line and error bars.
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Supplementary Figure 3. Vaginal pH. For non-DMPA-treated macaques (left), the pH was
measured at baseline (BL) and at 1, 4, 8, and 24 hours post FDI-insertion (n=6 macaques per
time point). For DMPA-treated macaques (right), the pH was measured on the day of DMPA
injection (DMPA), one week before FDI insertion (1 wk pre) and then at either 4 hours or 8
hours post insertion (4h post, 8h post, respectively) (n=4-6 macaques per time point). The
Kruskal-Wallis test was used to analyze the data, and Dunns pairwise comparisons were
performed for a Kruskal-Wallis p<0.05. Kruskal-Wallis p values are italicized and the Dunns
comparisons are indicated by asterisks: * <0.05, ***<0.001. 4h and 8h data were combined for
comparison of post-FDI with pre-FDI time points in DMPA-treated macaques. For each group,

the mean = SEM is indicated by line and error bars.

SUPPLEMENTARY METHODS

SHIV SF162P3 Envelope Sequencing
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The virus envelope was sequenced by a clonal sequencing approach as follows: RNA was
isolated from the virus stock using the QIAmp UltraSens Virus kit (Qiagen) as described®' and
reverse transcribed using the Superscript Il Reverse Transcriptase with OFM19 5’ primer (5'-
GCA CTC AAG GCA AGC TTT ATT GAG GCT TA-3’) or random oligo hexamers (Invitrogen).
PCR ampilification of the whole envelope gene (3.2 kb) was carried out using Pfu Taq PCR
master mix (Agilent/Stratagene) and the following primers: EnvA (5°-CTT AGG CAT CTC CTA
TGG CAG GAA GAA-3’) and EnvN (5’-CTG CCA ATC AGG GAA GTA GCC TTG TGT-3)).
Nested PCR was carried out on cleaned up PCR products (QlAquick PCR purification Kkit,
Qiagen) using Pfu Tag PCR master mix and the following primers: Env Ph (5’-AAA GAG CAG
AAG ACA GTG GCA ATG AGA GTG AAG G-3’) and V52 Ph (5-ATA GTG CTT CCT GCT GCT
CCC AAG AA-3’) to generate 900 kb products. Amplicons were cloned into E. coli (Top10) using
the BLUNT TOPO cloning kit (Invitrogen) according to the manufacturer’s instructions. DNA was
isolated from the colonies (QlAprep Spin Miniprep kit), digested with ECOR1 to check for the
presence of the 900 kb insert, and insert-containing samples sequenced (Genewiz) with three
primers: V31 (sense strand, 5-TCA GCA CAG TAC AAT GTA CAC ATG GAA T-3’), AV307
(anti-sense strand, 5’-TCT TCT TCT GCT AGA CTG CCA T-3’), and V32 (anti-sense strand, 5’-
AGT AGA AAA ATT CCC CTC CAC AAT TAA A-3’). Sequences were analyzed using DNAStar

Lasergene 8.



