Physical disruption of skin during poxvirusimmunization iscritical for the generation of highly
protective T cell-mediated immunity. Luzheng Liu, Qiong Zhong, Tian Tian, Krista Dubin, Shruti
K. Athale, and Thomas S. Kupper
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Supplementary Figurel Inoculation of live VACV in the context of
superficially injured skin iscritical to theinduction of robust immune responses.
(a, b) Mice were immunized with VACV vias.s,, or s.c. injection with or without
concurrent mechanical epidermal disruption (mock s.s.). Primary T cell response was
assessed on d 7 p.i. by the production of IFN-y from splenocytes using in vitro
restimulation assay (a). Serum VACV-specific IgG was assessed 6 weeks p.i. (b). (c,
d) Mice wereimmunized vias.s. with live or heat-inactivated (A) VACV at the
indicated doses. Primary T cell response (¢) and antibody response (d) were measured
at 7 d and 6 weeks p.i., respectively. Data are representative results from 2—3

independent experiments.



6 *%
., 10°+ 0=
3 1054 - 5 24001
= T L AAA «© c
§ g 10° . zas £ 8300
o0 3 (%))
£ 5107 S 8200
£ E104 Es
.‘>: 10° . . > 0
sS.S. s.c. s.C.

Supplementary Figure2  VACV ddivery viadisrupted epidermisled to significantly
higher level of viral gene expression compared to s.c. injection. C57BL/6 mice were
immunized with 2 X 10° pfu VACV (EGFP-expressing) vias.s. or s.c. route. (a) The initial
viral load measured at 30 min p.i.. Data represent the means £ SE of 8 individual micein one
experiment. (b) Early viral gene mRNA expression at the inoculation site measured by real -
time RT-PCR at 8 h p.i.. Datarepresent the means £ SE of 6 individual micein one
experiment. (c) VACV-infected cells at the inoculation sited detected by IHC staining for
EGFP at 3 d following immunization vias.s. route (upper panel), or s.c. route (lower panel).

Scale bars represent 5 um.



b

a ILN ** P =0.008 Spleen
*** P =0.0009
2507 A 350
ool P =0.013 o {*P=0035 4
= N E 2501 .
o
2150 ) 2 . T
A 2 150
Z 100 r b 2 1501 N 2A
ES A = 1
501 ™y . 50{ 2 0O e
[ ] ug 1 ogm Iﬂ:lﬂ:l’
O I n."' 1 L O T T T TT
s.s. ip. ss. ip. ss. ip. ss.ip
Wt IMT ' Wt HMT

Supplementary Figure3  VACV immunization via s.s. route generated
significantly mor e robust recall memory responsethan i.p. immunization upon
secondary cutaneous poxvirus challenge. C57BL/6 mice or UM T mice were immunized
with 2 x 106 pfu VACYV vias.s. route or i.p. injection, and challenged with secondary
cutaneous VACYV infection at 6 weeks p.i.. Recall T cell responsein ILN (@) and spleen (b)

were assessed by in vitro restimulation assay.
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Supplementary Figure 4. VACV immunization via s.c., i.d., and i.m injection
route failed to induce robust skin-infiltrating Tgy,. C57BL/6 mice were immunized
with 2 X 108 pfu VACYV viathe indicated injection routes and challenged cutaneously
at 14 weeks post immunization. The presence of T, in skin before (a) and after (b)
challenge was detected microscopically by IHC staining for CD3* cells. Photographs
shown are the representative of 9 slides from 3 mice per group. Scale bar represents 5

um.
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Supplementary Figure5 Single-dose VACV immunization vias.s. routeishighly
efficaciousto protect mice from lethal intranasal WR-VACYV challenge. C57BL/6
mice were immunized with titrated doses of VACV vias.s. route and lethally challenged
with WR-VACYV intranasal infection at 6 weeks p.i.. Loss of BW (a) and survival (b) were

monitored daily. n=5 in each group. Datais representative of two independent experiments.
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Supplementary Figure 6 FTY720 treatment led to blockage of lymphocyte egress
from lymphoid tissues and development of lymphocytopenia. UM T mice were
immunized with 2 x 108 pfu VACV vias.s. route and challenged intranasally with lethal
dose WR-VACV at 16 weeks post immunization. Mice were treated daily with FTY 720 or
PBS (mock) starting from 2 d before the challenge. Percentage of T cellsin periphera
blood was determined 2 h prior to the challenge to assess the blockage of T cell egress
from lymphoid tissues. n = 10 in each group. Data is representative of 2 independent

experiments.
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Supplementary Figure 7

dependent immunogenicify and protection efficacy. C57BL/6 mice were immunized via

Time (d) post challenge

MVA immunization via s.S. route demonstrated dose-

s.s. route with the indicated does of MVA. (a) Primary VACV-specific T cell response

was measured in ILN at day 7 p.i. by in vitro re-stimulation assay. (b) Serum vaccinia-

specific 1gG was measured at 6 weeks p.i. by ELISA. (c,d) Immunized mice were

challenged with lethal dose of intranasal WR-VACYV infection. BW (c) and survival (d)

were monitored daily. VACV scarificed memory mice wereincluded as controls. n=5in

each group. Datais representative of two independent experiments.
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Supplementary Figure8 MVA immunization via s.S. route elicited stronger

cellular and humoral immune response compar ed to thei.m. routes. C57BL/6 mice
were immunized with 2 X 10° pfu MV A by the indicated routes. Primary T cell response
was measured in spleen (a) and ILN (b) on day 7 p.i.. Serum VACV-specific 1gG level was
measured by ELISA 6weeks p.i. (C). n =5in each group. Data represent three independent

experiments.



SUPPLEMENTARY METHODS:

Real-time RT-PCR to detect vaccinia mRNA expression. C57BL/6 mice were
immunized with 2 1¢° pfu VACV at ~ 1 cm from the base of the tails vider s.s. or
s.c.. Tail segments (1 cm long) were cut from tieeulation sites 8 h following
immunization and immediately snap-frozen in lignittogen. RNA extract and real-time
RT-PCR were performed as previously described mitior modificatiorl. The primers
are specific for the ribonucleotide reductase VWLVACV. The sequences are:
(forward) 5’-GAC ACT CTG GCA GCC GAA AT-3’; (reveed 5-CTG GCG GCT

AGA ATG GCA TA-3’; Thermocycle conditions were Yate of 95°C for 2 min,
followed by 45 cycles of amplification ($& for 15 s, 60C for 15 s, and 72C for 45 s),
1 cycle of 95°C for 60 s, 1 cycle of 5% for 60 s, and 80 cycles of 86 for 10 s. The
level of viral gene expression was normalized & th the skin samples of mock (PBS)-

immunized mice.

Detection of virus-encoded EGFP expression by IHC. Tail samples were harvested
from the inoculation site 3 d after mice received 20° pfu VACV via s.s. or s.c. route.
Tissues were preserved in 10% formalin, embeddeariaffin, sectioned (8V) and
stained with anti-EGFP at Brigham and Women’s Hagplistopathology Core as
described previously with minor modificatibrBriefly, slides were deparaffinized and
pre-treated witimM EDTA, pH 8.0 (Zymed, South San Francisco, CA) in a steam
pressure cooker (Decloaking Chamber, BioCare Mé&di¢alnut Creek, CA) as per
manufacturer’s instructions followed by washinglistilled water. All further steps were

performed at room temperature in a hydrated changieles were pre-treated with



Peroxidase Block (DAKO USA, Carpinteria, CA) fonbnutes to quench endogenous
peroxidase activity, followed by a 1:5 dilutiongdat serum in 50 Mm Tris-Cl, pH 7.4,
for 20 minutes to block non-specific binding sitBsmary murine anti-GFP antibody
(Clone JL-8; Clontech, Palo Alto, CA) was appliecdd.:1000 dilution in DAKO
diluent.. After washing in 50 mM Tris-Cl, 0.05% Tere20, pH 7.4, anti-mouse
horseradish peroxidase-conjugated antibody (Envideiection kit, DAKO) was applied
for 30 min. Immunoperoxidase staining was develamdg a diaminobenzidine
(DAB)+ chromogen kit (DAKO) per the manufacturedasounterstained with

hematoxylin.
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