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Siagnificant growihs of BE220+5 cells and CD11c+dendritic cells 1
Peyer's Patches, which are located In large intestine.

Including productlions of lgA and anii-bacteria peptides lor
mucosal immunity in large intestine

Physiological effect of Intramuscular injection of Cervarix on central
nervous system (CNS), especially Hippocampus.

Auto-antibody productions in serum drived from NF-kBp 50-null mice

with intramuscular injection of Cervarix.

-utureresearch lcy o solv ne physiological effects of chronic
acdominisiration 0_ C.r ica or 6—-- TC.
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Targeted disruption of the p50 subunit of NF-kappa B leads to multifocal defects In immune
responses.

Sha WC', Liou HC. Tuomanen El. Ballimore D
@ Author information

Abstract

NF-kappa B, a heterodimenc transcription factor composed of p50 and p65 subunits, can be activated in many cell fypes and is
thought to regulate a wide variety of genes involved in immune function and development. Mice lacking the p50 subunit of NF-kappa
B show no developmental abnormalities, but exhibit multifocal defects in immune responses invoiving B lymphocytes and
nonspecific responses 1o infection. B celis do not proliferate in response to bacterial ipopolysaccharide and are defective in basal
and specific antibody production. Mice lacking p50 are unable effectively to clear L. monocytogenes and are more susceplible to
infection with S. pneumoniae, but are more resistant to infection with murine encephalonwocarditis virus. These data support the
role of NF-kappa B as a vital transcription factor for both specific and nonspecific immune responses, but do not indicate a
developmental role for the factor. autoimmunity-like disease

PMID: 7834752 [PubMed - indexed for MEDLINE]
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Cervarix (2 months)

Cervarix (4 months)

Vaczsine immunizition: Indramascul a injeciion with 50 pl of Cervarix vaccine ssimmunogen a Yuadriceps moris muscle of 10 weeks old-NF1BpS0 wi of NFaBpsOv-
mice was performed for Immunclogicy sudies: Date of 151 shat of Cer varix vasdne : March 08, 2014, Al 30 duoys after 15! shot of Cer varlx veccne, Intramascular
injection with 60 u! of Cervar|x vaccine was parformed o April 3rd, 2014. Al 2 limes, 2 months and 4 morths afer dale of 1st shol of Cervarix vaccine, the ssrum were
collecied from ol mnmunized mice for immunological sxaminations and path clogical studies.

Average o mouse serum IgA concaniration n adult mouse, 3.16 ~ 5.38 aghvl. awrage oflgA concentration in adult mouse mucus n 12 mginl. Avberoge of mouse

e rum IgG concentsaion n adull mouse, 3.0 ~ 10.0 mgénl. Immunoflucrescence analysis o! Neurofilament-70 (NF-7TD, a majcr component ol Lhe neuronal cytoskelelon of
neurond celis). mouse IgG (autcantibody In serum, which was corredted kom Immunized EALD/A mouse wilh Cervarix vacdne at May 3rd, 2014, July 12, 20140 In
normal BALBA mouse brain tissue, detad |s Indcated In the supplementary Information. Immunofuocrescence analyss of brain Ussus seclion: brain, especially
hippocampus of SALB/c mouse with a-Meurofilament-70 {NF-70)-m Ab conjugated with Ale xo408 (SIGM A-Aldrich}, a-mouse |gG-pAb-conjugated with Alexa 549
{eBioscience, Inc.) and DAPI{Vecicor Loboraores, Inc) was performed at February C7 - 08, 2016, Quantitalive anaysis wes performed using WinRODF Ver6.3.0 software
{(Mitari Co, Lid, Futui Jopan) ot Februory 09, 20185, @
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Vaccine immunization: Intramascular injection with 50 pl of Cervarix vaccine as immunogen of quadriceps femoris muscie of 10 weeks old-NF-xBpS0 wt
or NF-xBp50-/- mice was performed for immunological sudies; Date of 1st shot of Cervarix vaccine: March 05, 2014. At 30 days after 1st shot of Cervarix
vaccine, Intramascular injection with 50 pl of Cervarix vaccine was parformed at April 3rd, 2014, At 2 times, 2 months and 4 months after date of 1st shot
of Cervarix vaccine, the serum were collected from all immunized mice for immunological examinations and pathological studies.

Average of mouse serum IgA concentration in adult mouse, 3.16 ~ 5.38 pg/mi, average of IgA concentration in adult mouse mucus in 12 mg/mi. Avberage
of mouse serum 1gG concentration in adult mouse. 3.0 ~ 10.0 mg/ml. Inmunofluorescence analysis of Neurofilament-70 (NF-70, a major comg:mm of
the neuronal cyloskeleton of neuronal cells), mouse Iﬁ(mtoanllbod in serum, which was corrected from immunized BALB/ mouse with Cervarix
vaccine at May 3rd, 2014, July 1st, 2014) in normal BALB/c mouse brain tissue, detail is indicated in the supplementary information.
immunofiuorescence analysis of brain lissue section: brain, especially hippocampus of BALB/c mouse with a-Neurofilament-70 (NF-70).m Ab conjugated
with Alex2488 (SIGMA-Aldrich), a-mouse IgG-pAb-conjugated with Alexa 5§49 (eBioscience, Inc.) and DAPI(Vector Laboratories, Inc.) was performed at
February 07 -08, 2016. Quantitative analysis was performed using WinROOF Ver6.3.0 software (Mitani Co.. Ltd Fukui Japan) at February 09, 2016.




Physiological effect of intramuscular injection of Cervarix on
central nervous system (CNS) and abnomal lymphocyte
progration.

Production of autoantibody in serum of NF-xBp50-null mice
with intramuscular injection of Cervarix.
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A) NMDA Receptor

itive ions are unable to rush in even if glutamate binds to
NMDA unless the Mg?2* ion is removed by an increase in the
cell voltage.

B) The non-NMDA receptor opens as soon as glutamate binds
toit. Opening of the non-NMDA receptor allows the entry of
positive ions into the cell.
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Vaccine immunization: Intramascular injection with 50 pl of Cervarix vaccine as Immunogen of quadriceps femoris muscie of 10 weeks old-BALB/ mice was performed
for Immunological sudies; Date of 1st shot of Cervarix vaccine: March 05, 2014. At 30 days after 1st shot of Cervarix vaccine, Intramascular injection with §0 pl of
Carvarlx vaccine was parformed at April 3rd, 20-14. A1 2 times, 2 months and 4 months after date of 1st shot of Cervarix vaccine, the serum were collected from all
immunized mice for immunological examinations and pathological studies.

Average of mouse serum IgA concentration in adult mouse, 3.16 ~ 56.38 pg/ml. average of igA concentration in adull mouse mucus in 12 mg/mi. Avberage of mousa
serum IgG concentration in adult mouse, 3.0 ~ 10.0 mg/ml. Immunofuorescance analysis of Neurofilament-70 (NF-70, a major component of the neuronal cyloskelelon of
neuronal cell®), NMDA receptor 1 (NMDAR1, glutamate receptor, controlling synaptic plasticity and memory function), mouse IgG (autoantibody in serum, which was
cormrected from immunized BALB/c mouse with Cervarix vaccine at Maysrc?, 2514. July 1st, 2014) in normal BALB/c mouse retina tissue, detail is indicated in the
supplementary information, iImmuncfiucrescence analysis of retina tissue seclion: retina, retinal ganglion cell layer of BALB/c mouse with a-Neurofilament-70 (NF-70)-
PADb conjugated with Alexa488 (SIGMA-Aldrich), a-mouse NMDAR1-mAb conjugated with Alexa 549 (eBioscience, Inc.), a-mouse |gGpAb-conjugated with Alexa 549
(eBioscience, Inc.) and DAPI (Vector Laboratories, Inc) was performed of August 05 -06. Quantitative analysis was performed using WinROOF Yer6.3.0 software (Mitani
Co,. Ltd Fukui Japan) at August 07, 2014.
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Vaccine immunization: Intramascular injection with 50 pl of Cervarix vaccine as immunogen al quadriceps femoris
muscle of 10 weeks old-BALB/c mice was performed for immunological sudies; Date of 1st shot of Cervarix vaccine:
March 05, 2014. At 30 days after 1st shot of Cervarix vaccine, Intramascular injection with 50 pl of Cervarix vaccine
was parformed at April 3rd, 20-14, At 2 times, 2 months and 4 months after date of 1st shot of Cervarix vaccine, the
serum were collected from all immunized mice for immunological examinations and pathological studies.
Average of mouse serum IgA concentration in adult mouse, 3.15 ~ 5.38 pg/ml, average of IgA concentration in adult
mouse mucus in 12 mg/ml. Avberage of mouse serum IgG concentration in adull mouse, 3.0 ~ 10.0 mg/ml.
Immunofluorescence analysis of Neurofilament-70 (NF-70, a major component of the neuronal cytoskeleton of
neuronal cells), NMDA receptor 1 (NMDAR1, glutamate receptor, controlling synaptic plasticity and memory
function), mouse IgG (autoantibody in serum, which was corrected from immunized BALB/c mouse with Cervarix
vaccine at May 3rd, 2014, July 1st, 2014) in normal BALB/c mouse relina lissue, delail is indicated in the
supplementary Information. Inmunofiluorescence analysis of retina tissue seclion: relina, retinal ganglion cell layer
of BALB/c mouse with a-Neurofilament-70 (NF-70)-pAb conjugated with Alexa488 (SIGMA-Aldrich), a-mouse
NMDAR1-m Ab conjugated with Alexa 549 (eBloscience, Inc.), a-mouse |gG-pAb-conjugated with Alexa 549
(eBioscience, Inc.) and DAPI (Yector Laboratories, Inc.) was performed at August 05 -06. Quantitative analysis was
performed using WinROOF Yer6.3.0 software (Mitani Co,. Ltd Fukui Japan) at August 07, 2014.
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Vaccine iImmunization: Inframascular injection with 50 pl of Cervarix vaccine as immunogen or PBS al quadriceps femoris muscie of 10 weeks old-BALB/c mice was
performed for Immunciogical sudies; Date of 15t shot of Cervarix vaccine: March 05, 2014. At 30 days after 1st shot of Cervarix vaccine or PBS, Intramascular injection
with 50 pl of Cervarix vaccine was parformed at April 3rd, 20-14. At 2 times, 2 months and 4 months after date of 15t shot of Cervarix vaccine, the serum were collected
from all immunize d mice for immunological examinalions and pathological studies.

Average of mouse serum IgA concentration in adult mouse, 3.15 ~ 5.38 pg/mi, average of IgA conceniration in adult mouse mucus in 12 mg/mi. Avberage of mouss
sarum IgG concentration in aduil mouse, 3.0 ~ 10.0 mg/m!. Immunofiuorescence analysis of Neurafilament-70 (NF-70, a major component of the neuronal cyloskelelon of
neuronal cells), NMD A receptor 1 (NMDAR1, glutamate receptor, controlling synaptic plasticity and memory fundion), mouse IgG (autcantibody in serum, which was
corrected from immunized BALB/c mouse with Cervarix vaccine at MayS?g. 25?4. July 1st, 2014) in normal BALB/ mouse retinatissue, detail is indicated In the
supplementary information, Immunofiucrescence analysis of retina tissue section: reting, retinal ganglion cell layer of BALB/c mouse with a-Neurofiament -70 (NF-70)-
PAD conjugated with Alex2488 (SIGMA-Aldrich), a-mouse NMDAR1-m AL conjugated with Alexa 549 (eBioscience, Inc.), a-mouse IgG-pAb-conjugated with Alexa 549
{eBioscience, Inc.) and DAPI(Vector Laboratories, Inc) was performed at Marcht 24 -25,20156. Quantitative analysis was performed using WinROOF Ver5.3.0 sofiware
(Mitani Co,. L1d. Fukui Japan) at March 25, 2015.
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Yaccine immunization: Intramascular injection with 50 pl of Cervarix vaccine asimmunogen or PBS at quadriceps femoris
muscie of 10 weeks old-BALB/c mice was performed for immunological sudies; Date of 1st shot of Cervarix vaccine: March
05, 2014. At 30 days after 1st shot of Cervarix vaccine or PBS, Intramascular injection with 60 pl of Cervarix vaccine was
rformed at April 3rd, 20-14. At 2 limes, 2 months and 4 months after date of 1st shot of Cervarix vaccine, the serum were
collected from all immunized mice for immunological examinations and pathological studies.
Average of mouse serum IgA concentration in adult mouse, 3.16 ~ 5.38 pg/ml, average of IgA concentration in adult mouse
mucus in 12 mg/ml. Avberage of mouse serum IgG concentration in adult mouse, 3.0 ~ 10.0 mg/ml. Inmunofiuorescence
analysis of Neurofilamen:-70 (NF-70, a major component of the neuronal cytoskeleton of neuronal cells), NMDA receptor 1
(NMDART1, glutamate receptor, controlling synaptic plasticity and memory function), mouse IgG (autoantibody in serum,
which was corrected from immunized BALB/c mouse with Cervarix vaccine at May 3rd, 2014, July 1st, 2014) in normal BALB/c
mouse retina lissue, detail is indicated in the supplementary information. Immunofiuorescence analysis of retina tissue
section: retina, retinal ganglion cell layer of BALB/c mouse with aMeurofilament-70 (NF-70)-pAb conjugated with Alex2488
(SIGMA-Aldrich), emouse NMDAR1-mAb conjugated with Alexa 549 (eBioscience, Inc.), amouse IgGpAb-conjugated with
Alexa 549 (eBioscience, Inc.) and DAPI (Vector Laboratories, Inc.) was performed a Marcht 24 -26,2018. Quantitative analysis
was performed using WinROOF Ver6.3.0 software (Mitani Co,. Ltd. Fukul Japan) a March 25, 2015.
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Yaccne Immunization: (rlramascular Injection with 60 gl of Flu, MBY vaccine or PAS s imm unogen o quodriceps fermor's musdie of 10 weoks old-BALB/ mice was
performed for immunologlcal sudies: Dote of 1t shot of Flu HBV vaccne or PBS as control March 05, 2014. At 30 days afler 1st shot of Flu, HEVY wvaccine or PBS. At 2
times, 2 montha 4 months end 12 months affer date of 15t shot of Plu, HBY vaccine or PES, the serum were ccllected from dl immunize d mice for Immunoiog cal
examinations and pathological studes. Averade of mouse sérum IQA concertralicn in adull mouse, 3 15 ~ 5 .38 pOiml, awerage ol QA ConCanlralion (A adLil mouss
muJcus in 12 mg'mi Avberage of mouse serum IgG concentration in adult mouse, 30 ~ 10.C mgari.
mmunofiuorescence analysis of Newofilament-T0 (NF-70, a major camponen| of the reuronal cyloskelsion of neuronal celiz), NMD A receptor | (NMD AR, giutamate
recepton cmtrdlit;? eyngal ¢ plastici y and memaory function), mous igG (sulcantibody in serum, which was corrected frem mmunited BALE/c mouse with Flu HBY
veccing o PO of May Jrd 2014, July 181, 2014, Moy 14, 2015) in narmal BALD/e mouse relina lissue, detalis indicated in the supplement ary information
Mmmuncfuorescence analysis of reting tissue section: reting, retnal genglion cell layer of EALB/X mouse with eeheurchioment -70 INF-/0) pAD conjugated wiith Alexad&s
(SICMA - Aldrich), amotso NMDART mAb conjugsted with Alexa 549 (eBicesience, Inc ), a mouse IgG ¢ Ab conugoted with Alexa 849 (eBicscence. Inc.) and DAPI
(J‘!c‘l"g ;ggaaﬂes Inc) was parformed af May 18 - 15, 2015. Quantitali ve analysis was performed using WINROOF Yer6 2.0 sofware (Mnan Co. L1d Fukul Japan) at
ay 0. A
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Vaccine immunization: Intramascular injection with 50 pl of Flu, HBV vaccine or PBS as immunogen at quadriceps femoris muscle of 10 weeks old-BALB/c mice
was performed for immunological sudies; Date of 1st shot of Flu, HBY vaccine or PBS as control: March 05, 2014. At 30 days after 1st shot of Flu, HBV vaccine or
PBS. At 2 times, 2 months, 4 months and 12 months after date of 1st shot of Flu, HBY vaccine or PBS, the serum were collected from all inmunized mice for
immunological examinations and pathological studies. Average of mouse serum IgA concentration in adult mouse, 3.15 ~5.38 pg/ml, average of IgA
concentration in adult mouse mucus in 12 mg/mi. Avberage of mouse serum IgG concentration in aduit mouse, 3.0 ~ 10.0 mg/ml.

Immunoflucrescence analysis of Neurofilament-70 (NF-70, a major component of the neuronal cytoskeleton of neuronal celis), NMD A receptor 1 (NMD ART,
glutamate receptor, controlling synaptic plasticity and memory function), mouse IEG (autcantibody in serum, which was corrected from immunized BALB/c
mouse with Flu, HBV vaccine or PBS at May 3rd, 2014, July 1st, 2014, May 14, 2015) in normal BALB/c mouse retina tissue, detail is indicated in the
supplementary information. Immunofluore scence analysis of retina tissue section: retina, retinal ganglion cell layer of BALB/c mouse with a-Neurofilament-70
(NF-70)-pAb conjugated with Alexa488 (SIGMA-Aldrich), a-mouse NMDAR1-m Ab conjugated with Alexa 549 (eBioscience, Inc.), a-mouse |gG-pAb-conjugated
with Alexa 549 (eBioscience, Inc.) and DAPI (Vector Laboratories, Inc.) was performed at May 18 - 19, 2016, Quantitative analysis was performed using WinROOF
Ver6.3.0 software (Mitan| Co,. Ltd. Fukul Japan) at May 20, 2015.
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Physiological effect of intramuscular injection of Cervarix on central hervous
system (CNS) in comparison with Flu shot and HBV vacctine.

Production of autoantibody, especially anti-ganglioside GM1 I1gG in serum
of NF-xBp50-null mice with intramuscular injection of Cervarix.
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Ganelioside GM1, T A EEF RS S = 2 — O DB IS 4E | 87758-47-7 1 me AG-GN2-9000-
Sodum Salt B% 85, TV IESEIEE. Moot
(bovine bran)
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M005
10 me BG-GN2-9000-
M010
Ganelioside GM2, PR AR ETEE TOERES, T -Uy SRR | 19600-01-2 1me AG-GN2-9001-
Sodium Sakt FSLUOT VR A IR BRSO CEFETD. Mo01
(bovine bran)
Ganglioside GM3, HELENMI —R L TR B(TEE T2 SUATF, L | 54827-14-4 1me AG-CN2-9002-
Sodium Salt SRR IETEL>, 2 ) L2 —OiE R E M0O01
thovine brain) T2
Ganglioside GD1a, RR CEETATELH SUAV R, I87E5HkOD | 12707-58-3 1me AG-CMN2-9003-
Disodium Salt 71— M001
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M005
Garelioside GD1b, | WERAFEFRL I —HLTFEWRAER =T 19553-76-5 1me BG-CN2-9004-
Disodium Salt A—&L T T 2EF AN TL Do Moo1
{bovine brain)
Ganglioside GD3, A LAA L BED EREAEAFHT, bl |62010-37-1 500 ue AG-CN2-3005-
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FIGURE 26. Download figure | Open in new tab | Download powerpoint

Immunopathogenesis of the AMAN form of Guillain-Barré syndrome. Gangliosides GM1 and
GD1a are strongly expressed at nodes of Ranvier, where the voltage-gated sodium (Nav)
channels are localized. Anti-GM1 or anti-GD1a antibodies bind to the nodal axolemma,
leading to formation of the complement membrane attack complex (MAC). This results in the
disappearance of Nav clusters and the detachment of paranodal myelin, which can lead to
nerve-conduction failure and muscle weakness. Axonal degeneration may follow at a later
stage. Macrophages subsequently invade from the nodes into the periaxonal space,
scavenging the injured axons. [Adapted from Yuki and Hartung (577), with permission from
Massachusetts Medical Society.]
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FIGURE 3. Download figure | Open in new tab | Download powerpoint

Hierarchical levels of sialome complexity. The sialome can be analyzed at the foliowing
complexity levels. A: sialic acid core and core modifications: esterification (with various
groups), O-methylation, lactonization, or lactamization yielding >50 different structures. B: @
linkage to the underlying sugar (four major and many minor linkages). C: identity and
arrangement of the underlying sugars that can also be further modified by fucosylation or
sulfation. D: glycan class (N-linked, O-linked, or glycosphingolipids). E: spatial organization
of the Sia in sialylated microdomains, which have been referred to as “clustered saccharide
patches” (509) or “the glycosynapse® (182). Gal, galactose (Gal), GalNAc,
N-acetylgalactosamine; Glc, glucose; GlcNAc, N-acetylglucosamine; Man, mannose; Sia,
sialic acid; Fuc, fucose; Asn, asparagine; Ser, serine; Thr, threonine. [Adapted from Cohen
and Varki (86), with permission from Mary Ann Liebert, Inc.]
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A: Primary hippocampal neuron stained for 6E10 (amyloid B) and gangliosides GM1, GD1a and DAPI.
B: Dentate gyrus of an AD mouse model stained for 6E10 (amyloid B), GFAP (glial cells) and DAPI.
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Targeted disruption of the p50 subunit of NF-kappa B leads to muitifocal defects in immune
responses.

Sha WC*. Liou HC Tuomanen EI Ballimore D
@ Author information

Abstract

NF -kappa B, a heterodimeric transcniption factor composed of p50 and p65 subunits, can be activated in many cell types and is
thought to reguiate a wide variely of genes involved in immune function and development. Mice lacking the p50 subunit of NF-kappa
B show no developmental abnormabties, but exhibit multifocal defects in immune responses invong B lymphocytes and
nonspecific responses to infection. B celis do not proliferate in response to bacterial ipopolysaccharide and are defective in basal
and specific antibody production. Mice lacking p50 are unable effeclively to clear L monocylogenes and are more susceplible 1o
infection with S. pneumoniae, but are more resistant to infection with murine encephalomyocarditis virus. These data support the
role of NF-kappa B as a wital transcription factor for both specific and nonspeaific immune responses, bul do nol indicate a
developmental role for the factor. autoimmunity-ike disease

PMID. 78347562 |PubMed - indexed for MEDLINE]
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Vaccine immunization: Intramascular injection with 60 pl of Cervarix vaccine, 60 pl of Flu, HBV vaccine or PBS as immunagen at quadriceps
femoris muscle of 10 weeks old-NF-xBp50-deficient mice was performed for immunological sudies; Date of 1st shot of Flu, HBV vaccine or
PBS as control: March 05, 2014, At 30 days after 1st shot of Flu, HBV vaccine or PBS. Al 2 times, 2 months, 4 months and 12 months after date
of 1st shot of Cervarix vaccine, Flu, HBV vaccine or PBS, the serum were collected from all Immunized mice for immunological examinations
and pathological studies. Average of mouse serum IgA concentration in adult mouse, 3,156 ~ 6,38 pg/ml, average of IgA concentration In adult
mouse mucus in 12 mg/ml. Avberage of mouss serum IgG concenlration in adult mouse, 3.0 ~ 10.0 mg/ml.

Immunofluorescence analysis of RGS14 (Regulator of G-protein m_m_._u__:m 14, Conversely RGS14 is enriched in OB_.m,.ﬁE.:_nu_ neurons),
mouse |gG (autoantibody in serum, which was corrected from immunized NF-xBp50-deficient mouse with Cervarix, Fiu, HBY vaccine or PBS
al May 3rd, 2014, July 1st, 2014, May 14, 2016) in normal BALB/c mouse retina tissue, delail is indicaled In the supplementary information.
Immunofluorescence analysis of brain section: Brain sections of BALB/c mice wilth a-mouse IgG conjugaled with Alexa488 (SIGM A-Aldrich),
and a-mouse RGS14-pAb conjugated with Alexa 549 (eBlosclence, Inc.), and DAPI (Vector Laboratories, Inc.) was performed at November 08 -
09, 2016. Quantitative analysis was performed using WinROOF Ver6.3.0 software (Mitani Co,. L1d. Fukul Japan) at May 20, 2016.
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Vaccine immunization: Intramascular injection with 50 pl of Cervarix vaccine, 50 pl of Flu, HBY vaccine or PBS as immunogen a quadriceps femoris muscle of
10 weeks old-NF-xBp50-deficient mice was performed for inmunological sudies; Date of 1st shot of Flu, HBV vaccine or PBS as control: March 05, 2014. At 30
days after 1st shot of Flu, HBY vaccine or PBS. At 2 times, 2 months, 4 months and 12 months after date of 1st shot of Cervarix vaccine, Flu, HBV vaccine or
PES, the serum were collected from all immunized mice for inmunological examinations and pathological studies. Average of mouse serum IgA concentration in
adult mouse, 3.15 ~ 5.38 pg/ml, average of IgA concentration in adult mouse mucus in 12 mg/ml. Avberage of mouse serum IgG concentration in adult mouse, 3.0
~10.0 mg/ml.

Immunof%oresoence analysis of RGS14 (Regulator of G-protein signaling 14, Conversely RGS14 is enriched in CA2 pyramidal neurons), mouse IgG
(autoantibody in serum, which was corrected from immunized NF-xBp50-deficient mouse with Cervarix, Flu, HBY vaccine or PBS at May 3rd, 2014, July 1st,
2014, May 14, 2015) in normal BALB/c mouse retina tissue, detail is indicated in the supplementary information. Immunofluorescence analysis of brain section:
Brain sections of BALB/c mice with a-mouse 1gG conjugated with Alexa488 (SIGM A-Aldrich), and a-mouse RGS14-pAb conjugated with Alexa 549 (eBioscience,
Inc.), and DAPI (Yector Laboratories, Inc.) was performed at November 08 - 08, 2015. Quantitative analysis was performed using WinROOF Ver6.3.0 software
(Mitani Co,. Ltd. Fukui Japan) at May 20, 2015.
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Vaccine immunization: Intramascular injection with 50 pl of Cervarix vaccine, 50 pl of Flu, HBV vaccine or PBS as immunogen at quadriceps
femoris muscle of 10 weeks old-NF-xBp50-deficient mice was performed for immunological sudies; Date of 1st shot of Flu, HBV vaccine or
PBES as control: March 05, 2014, At 30 days after 1st shot of Flu, HBY vaccine or PBS, Al 2 times, 2 months, 4 months and 12 months after date
of 1st shot of Cervarix vaccine, Flu, HBV vaccine or PBS, the serum were collected from all immunized mice for immunological examinations
and pathological studies. Average of mouse serum IgA concentration in adult mouse, 3.15 ~ 5.38 pg/ml, average of IgA concentration in aduit
mouse mucus in 12 mg/ml. Avberage of mouse serum IgG concentration in adult mouse, 3.0 ~ 10.0 mg/ml.

Immunofiucrescence analysis of NF-70 (Neurofilament-70, Neurofilaments (NF) are the 10 nanometer or intermediate filaments found in
nwurons), mouse lgG (autoantibody in serum, which was corrected from immunized NFxBp50-deficient mouse with Cervarix, Flu, HBV
vaccine or PBS at May 3rd, 2014, July 1st, 2014, May 14, 2015) in normal human brain tissue, detail is indicated in the supplementar
information. Immunofiuorescence analysis of brain section: Human Brain sections (US Biomax-Normal Brain Tissue Array, Biomax US) with
a-mouse 1gG conjugated with Alexa 548 (SIGMA-Aldrich), and a-mouse NF-70-pAb conjugated with Alexa 488 (eBioscience, Inc.), and DAPI
(Vector Laboratories, Inc.) was performed at November 24 - 26, 2015. Quantitative analysis was performed using WinROOF Yer5.3.0 software
(Mitani Co,. Lid. Fukui Japan) at November 26, 2015.




Human hippocampus tissues
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Yaccine immunization: Intramascular injection with 50 pl of Cervarix vaccine, 50 pl of Flu, HBY vaccine or PBS as immunogen a quadriceps femoris muscle of
10 weeks old-NF-xBp50-deficient mice was performed for immunological sudies; Date of 1st shot of Flu, HBY vaccine or PBS as control: March 05, 2014. At 30
days after 1st shot of Flu, HBY vaccine or PBS. At 2 times, 2 months, 4 months and 12 months after date of 1st shot of Cervarix vaccine, Flu, HBY vaccine or
PES, the serum were collected from al immunized mice for immunological examinations and pathological studies. Average of mouse serum IgA concentration
in adult mouse, 3.15 ~ 5.38 pg/ml, average of IgA concentration in adult mouse mucus in 12 mg/ml. Avberage of mouse serum IgG concentration in adult mouse,
3.0 ~ 10.0 mg/ml.

Immunoﬂuorgéscence analysis of NF-70 (Neurofilament-70, Neurofilaments (NF) are the 10 nanometer or intermediate filaments found in nwurons), mouse IgG
(autoantibody in serum, which was corrected from immunized NF-xBp50-deficient mouse with Cervarix, Flu, HBY vaccine or PBS at May 3rd, 2014, July 1st,
2014, May 14, 2015) in normal human brain tissue, detail is indicated in the supplementary information. Inmunofiuorescence analysis of brain section: Human
Brain sections (US Biomax-Normal Brain Tissue Array, Biomax US) with a-mouse IgG conjugated with Alexa 548 (SIGMA-Aldrich), and a-mouse NF-70-pAb
conjugated with Alexa 488 (eBioscience, Inc.), and DAPI (Vector Laboratories, Inc.) was performed at November 24 - 25, 2015. Quantitative analysis was
performed using WinROOF Ver6.3.0 software (Mitani Co,. Ltd. Fukui Japan) at November 26, 2015.
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Vaccine immunization: Intramascular injection with 50 pl of Cervarix vaccine, 50 pl of Flu, HBY vaccine or PBS asi

femoris muscle of 10 weeks old-NF-xBpS50-deficient mice was performed for immunological sudies; Date of 1st shot of Flu, HBY vaccine or
PBS as control: March 05, 2014. At 30 days after 1st shot of Flu, HBY vaccine or PBS. At 2 times, 2 months, 4 months and 12 months after date
of 1st shot of Cervarix vaccine, Flu, HBY vaccine or PBS, the serum were collected from all immunized mice for immunological examinations
and pathological studies. Average of mouse serum IgA concentration in adult mouse, 3.15 ~5.38 pg/ml, average of IgA concentration in adult
mouse mucus in 12 mg/ml. Avberage of mouse serum IgG concentration in adult mouse, 3.0 ~ 10.0 mg/ml.

Immunofiucrescence analysis of NF-70 (Neurofilament-70, Neurofilaments (NF) are the 10 nanometer or intermediate filaments foundin
nwurons), GANGLIOSIDE GM1 and mouse IgG (autoantibody in serum, which was corrected from immunized NFxBp50-deficient mouse with
Cervarix, Flu, HBY vaccine or PBS at May 3rd, 2014, July 1st, 2014, May 14, 2015) in normal human brain tissue, detail is indicated in the
supplementary information. Inmunofiuorescence analysis of brain section: Human Brain sections (US Biomax-Normal Brain Tissue Array,
Biomax US) with GANGLIOSIDE GM1 conjugated with Alexa 548 (SIGMA-Aldrich) or a-mouse IgG conjugated with Alexa 548 (SIGMA-Aldrich),
and a-mouss NF-70-pAb conjugated with Alexa 488 (eBioscience, Inc.), and DAPI (Yector Laboratories, Inc.) was performed at November 24 -
25, and November 30 - December 1, 2015. Quantitative analysis was performed using WinROOF Ver6.3.0 software (Mitani Co,. Ltd. Fukui
Japan) at November 26, and December 2, 2015.




Cervarix (12 months)

PBS (12 months)

Vaccine immunization: Intramascular injection with 50 pl of Cervarix vaccine, 50 pl of Flu, HBY vaccine or PBS \
femoris muscle of 10 weeks old-NF-xBp50-deficient mice was performed for immunological sudies; Date of 1st shot of Flu, HBY vaccine or
PBS as control: March 05, 2014. At 30 days after 1st shot of Flu, HBY vaccine or PBS. At 2 times, 2 months, 4 months and 12 months after date
of 1st shot of Cervarix vaccine, Flu, HBV vaccine or PBS, the serum were collected from all immunized mice for immunological examinations
and pathological studies. Average of mouse serum IgA concentration in adult mouse, 3.15 ~ 5.38 pg/ml, average of IgA concentration in adult
mouse mucus in 12 mg/ml. Avberage of mouse serum IgG concentration in adult mouse, 3.0 ~ 10.0 mg/ml.

Immunofluorescence analysis of NF-70 (Neurofilament-70, Neurofilaments (NF) are the 10 nanometer or intermediate filaments found in
nwurons), GANGLIOSIDE GM1 and mouse |gG (autoantibody in serum, which was corrected from immunized NF<xBp50-deficient mouse with
Cervarix, Flu, HBY vaccine or PBS at May 3rd, 2014, July 1st, 2014, May 14, 2015) in normal human brain tissue, detail is indicated in the
supplementary information. Inmunofiuorescence analysis of brain section: Human Brain sections (US Biomax-Normal Brain Tissue Array,
Biomax US) with GANGLIOSIDE GM1 conjugated with Alexa 548 (SIGMA-Aldrich) or a-mouse IgG conjugated with Alexa 548 (SIGMA-Aldrich),
and a-mouse NF-70-pAb conjugated with Alexa 488 (eBioscience, Inc.), and DAPI (Vector Laboratories, Inc.) was performed at November 24 -
25, and November 30 - December 1, 2015. Quantitative analysis was performed using WinROOF Ver5.3.0 software (Mitani Co,. Ltd. Fukui

Japan) at November 26, and December 2, 2015.




Human hippocampus tissues
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Vaccine immunization: Intramascular injection with 50 ul of Cervarix vaccine, 50 pl of Flu, HBY vaccine or PBS as immunogen at quadriceps femoris muscle of 10
week's old-NF-«xBp50-deficient mice was performed for immunological sudies; Date of 1st shot of Flu, HBY vaccine or PBS as control: March 05, 2014. At 30 days
after 1st shot of Flu, HBY vaccine or PBS. At 2 times, 2 months, 4 months and 12 months after date of 1st shot of Cervarix vaccine, Flu, HBY vaccine or PBS, the
serum were collected from all immunized mice for immunological examinations and biopathological studies. Average of mouse serum IgA concentration in adult
mouse, 3.15 ~ 5.38 pg/ml, average of IgA concentration in adult mouse mucusal fluid in 12 mg/ml. Avberage of mouse serum IgG concentration in adult mouse, 3.0
~10.0 mg/ml.
Immunof%rgrescence analysis of NF-70 (Neurofilament-70, Neurofilaments (NF) are the 10 nanometer or intermediate filaments found in nwurons), GANGLIOSIDE
GM1 and mouse IgG (autoantibody in serum, which was corrected from immunized NF-«xBp5&0-deficient mouse with Cervarix, Flu, HBY vaccine or PBS at May 3rd,
2014, July 1st, 2014, May 14, 2015) in normal human brain tissue, detail is indicated in the supplementary information. Inmunofiuorescence analysis of brain
section: Human Brain sections (US Biomax-Normal Brain Tissue Array, Biomax US) with a-GANGLIOSIDE GM1 conjugated with Alexa 548 (SIGMA-Aldrich) or a-
mouse IgG conjugated with Alexa 5§48 (SIGMA-Aldrich), and a-mouse NF-70-pAb con|ugated with Alexa 488 (eBioscience, inc.), and DAPI (Vector Laboratories,
Inc) was performed at November 24 -25, and November 30 - December 1, 2015. Quantitative analysis was performed using WinROOF Ver6.3.0 software (Mitani
Co,. Ltd Fukui Japan) at November 26, and December 2, 2015.

P

TR




3.0 3.0
Flu. |HBV | Cer. | Ctrl.

4 =

GM1 | 2032

oG | 023 | 032 |1.73 | 018 | = — s
igM | 017 | 0.21 |0.19 | 020 |9 G
o I 1.0 E

Flu. HBY Cer. Cirl. ©

IgG | " e _EJ_E.I L1 B

Flu. HBY Cer. Citrl.

Yaccine immunization: Intramascular injection with 50 pl of Cervarix yaccine, 50 ul of Hu, HBY
vaccine or PBS as immunogen at quadriceps femoris muscle of 10 weeks old-NF«xBp50-deficient
mice was performed for immunological sudies; Date of 1st shot of Flu, HBY vaccine or PBS as
control: March 05, 2014. At 30 days after 15t shot of Fly, HBY vaccine or PBS. At 2times, 2months,
4 months and 12months after date of 1st shot of Cervarix vaccine, Flu, HBY vaccine or PBS,the
serum were collected from all immunized mice for immunological examinations and
biopathological studies. Average of mouse serum IgA concentration in adult mouse, 315 - 5.38
uginl, average of IgA concentration in adult mouse mucusal fluid in 12 mg/ml. Avberage of mouse
serum IgG concentration in adult mouse, 3.0 ~ 10.0 mg/mil.

Immunological analysis of anti-GANGLIOSIDE GM1 mouse IgG ormouse IgM {autoantibody in

serum, which was cormrected from immunized NF-xBp50-deficient mouse with Cervarix, Flu, HBY
vaccine or PBS at May 3rd, 2014, July 1st, 2014, May 14, 2015) using GANGLIOSIDE GM1 ELISA
with anti4gG AP orantiigM AP, detail is indicated in the supplementary information (GM1 1gG E-3,
Shino Test, Tokyo,Japan} 0.4 >, Negative, 1.0 >; False Positive, 1.0 <, Positive. Quantitative

analysis was performed at December 22, 2015.



Physiological effect of intramuscular injection of Cervarix on
central nervous system (CNS) and abnomal lymphocyte
progration.

C 11 fibo serum of NF-kBp50-n
[ | scular injectic arix.

Observation of B cell lymphoma in NF-=xBp50-null mice
with intramuscular injection of Cervarix.
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from BALB/c immunized with
Cervarix 50 pl.

Lymph node is obtained from
normal BALB/c mouse.

4

Yaccine immunization: Iltramascular Injection with 50 pL of Cervarix vaccine as immunogen or PBS at quadriceps femoris muscle of 10
weeks old-BALB/c mice was performed for immunological sudies; Date of 1st shot of Cervarix vaccine: March 05, 2014. At 30 days after 1st
shot of Cervarix vaccine or PBS, Intramascular injection with 50 pl of Cervarix vaccine was parformed at April 3rd, 20-14. At 2tlimes, 2
months and 4 months after date of 15t shot of Cervarix vaccine, the serum were collected from all inmunized mice for immunological

examinations and pathological studies. All inmunized BALB/c mice were sacrificed for immunological studies and pathological
examinations at 27 March, 2016.
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#1to #7 Tissues are oblained
from BALB/c immunized with
Cervarix S0 pl..

Lymph node Is obtained from
normal BALB/c mouse.

Vaccine immunization: Intramascular injection with 80 pL of Cervarix vaccine asimmunogen S at quadriceps femoris muscle of 10
weeks old-BALB/c mice was performed for immunological sudies; Date of 1st shot of Cervarix vaccine: March 05, 2014. At 30 days after 1st
shot of Cervarix vaccine or PBS, Intramascular injection with 50 pl of Cervarix vaccine was parformed at April 3rd, 20-14. At 2 times, 2
months and 4 months after date of 1st shot of Cervarix vaccine, the serum were collected from all immunized mice for immunological
examinations and pathological studies. All immunized BALB/c mice were sacrificed for immunological studies and pathological

examinations at 27 March, 2015,
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quadrice ps femoris muscle of 10 weeks old-BALB/c mice was performed for immunclogical sudie s; Date of 15t =3
shot of Cervarix vaccine: March 05, 2014, At 30 days afier 1s1 shot of Cervarlx vaccine or PBS, Intramascular
injection with §0 pl of Cervarix vaccine was parformed at April 3rd, 20-14. A1 2 times, 2 months and 4 months

after date of 1sl shot of Cervarix vaccine, the serum were collected from all iImmunized mice for immunological
examinations and pathological studies. All immunized BALB/c mice were sacrificed for immunological studies

and pathological examinations at 27 March, 2016.

immunofiuorescence analysis of B220 (surface marker for mouse B cells) and CD3 (surface karker for common T
cellsl in lissues derived from BALB/ nu/nu mice, which were xenografted with A2780 cells. Immumnofiucrescance
analysis with sections of tumors and several tissues with Alexa §46-conjugated anti-CD3-mAb (Species: react

with mouse T cells; Pharmingen), and Alexa 488-conjugatd B220 (Species: react with mouse surface biomarker

for mouse B cells; Pharmingen) and DAPI (Vector Laboratories, Inc.) was performed at April 16-16, 2015,
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Vaccine immunization: Intramascular injection with 50 pL. of Cervarix vaccine as Immunogen or PES at
quadriceps femoris muscie of 10 weeks old-BALB/c mice was performed for Immunological sudies; Date of 1at
shot of Cervarix vaccine: March 06, 2014. At 30 days afler 151 shot of Cervarix vaccine or PBS, Intramascular
Injection with 60 pl of Cervarix vaccine was parformed at Aprli 3rd, 20-14. Al 2 limes, 2 months anci 4 months
ofter date of 1st shot of Cervarlx vaccine, the serum were collecied from all immunized mice for immunological
examinations and pathological studies. All immunized BALB/c mice were sacrificed for immunological studies
ond pathological examinations at 27 March, 2016,

Immunofiucrescence analysis of B220 (surface marker for mouse B cella} and CD3 (surface karker for common T
celis) in tissus derived from BALB/c nwnu mice, which were xo:oqu:.n with A2780 cells. Immunofiuorescence
analysis with sactions of tumors and several tissues with Alexa S46-conjugated anti-CD3-mADb (Species: react
with mouse T cells; Pharmingen), and Alexa 488-conjugatd B220 (Species: react with mouse surface biomarker
for mouse B cells; Pharmingen) and DAPI (Vector Laboratories, Inc.) was performed ot April 16-16, 2016,

Lymph node is obtained from

#1 10 #7 Tissues are cbtained
from BALB/cimmunized with
normal BALB/e mouse.

Ceorvarix 50 pl..
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quadriceps femoris muscle of 10 weeks old-BALB/c mice was performed for immunological sudies; Date of 1st
shot of Cervarix vaccine: March 065, 2014. At 30 days after 1st shot of Cervarix vaccine or PBS, Intramascular
injection with 60 pul of Cervarix vaccine was parformed at April 3rd, 20-14. At 2 times, 2 months and 4 months
afler date of 1st shot of Cervarix vaccine, the serum were collected from all immunized mice for immunological
examinations and pathological studies. All inmunized BALB/¢ mice were sacrificed for inmunological studies
and pathological examinations at 27 March, 2015,

Immunofluorescence analysis of B220 (surface marker for mouse B cells) and CD3 (surface karker for common T
cells) in tissues derived from BALB/c numnu mice, which were xenografted with A2780 cells. Inmunofluorescence
analysis with sections of tumors and several tissues with Alexa546-conjugeated anti-CD3-m Ab (Specles: react
with mouse T cells; Pharmingen), and Alexa 488-conjugetd B220 (Species: react with mouse surface biomarker
for mouse B cells; Pharmingen) and DAPI| (Vector Laboratories, Inc.) was performed at April 21-22, 2016.

5.Thymus Merge
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Vaccine immunization: Intramascular injection with BD pL. of Cervarix vaccine as immunogen or PBS at
guadrice ps femoris muscle of 10 weeks old-BALB/c mice was performed for immunological sudies; Date of 15t
shot of Cervarix vaccine: March 05, 2014. At 30 days after 151 shot of Cervarix vaccine or PBS, Intramascular
Injection with 50 pl of Cervarix vaccine was parformed at April 3rd, 20-14. At 2 times, 2 months and 4 months
after date of 18t shot of Cervarix vaccine, the serum were collected from all immunized mice for immunological
examinations and pathological studies, All immunized BALB/c mice were sacrificed for immunological studies
and patholagical examinations at 27 March, 2015.

Immunofiucrescence analysis of B220 (surface marker for meuse 5 cells) and ki-67 (blokarker for growing cells)
In tissues derived from BALB/c nufu mice, which were xenografied with A2780 cells. Inmunoflucrescence
analysis with sections of tumors and several lissues with Alexa546-conjugated antiki-67-mADb (Species: react
with growing cells; Pharmingen), and Alexa 488-conjugatd 5220 (Species: react with mouse surface biomarker
for mouse B cells; Pharmingen) and DAPI (Vector Laboratories, Inc.) was performed at April 17-18, 2016,

2

0#7 Tisuesa‘e obtdn
from BALB/c immunized with

Cervarix 50 pl.

Lymph node is obtained from

normal BALB/c mouse.

6




