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1 ROTAVI RUS VACCI NE | NDUCI NG HETEROTYPI C CRCSS
PROTECTI ON . TECHNI CAL FIELD 5 This invention rel ates
to rotavirus vaccine fornmul ations. The invention
relates to the use of an attenuated rotavirus

RGPS IACCE MDA HETERBRiC o pRg ebron

anot her rotavirus type. TECHN CAL BACKGROUND 10
Acute, infectious diarrhoea is a | eading cause of
di sease and death in many areas of the world. In
devel opi ng countries, the inpact of diarrhoeal disease
TECHNEIAQYRLD Ng. For Asia, Africa and Latin America, it
has been estinmated that there are between 3-4 billion
cases of diarrhoea each year and of those cases about
This invention rFgigtesmto retayiue vacging @aw{atmﬁéﬁ inventign relajes ta the e -
of &k atlsR@dted rdtavildGopulRida f8G bnd iblav(ristyi) ih thefRedvantion wbdisease
as DRURANRR Pord FEO A hofarBREr BlnifudpBDST 1 POY L aNt
causes of sever diarrhoea 1rn 1 nfants and young
children (Estes, MK Rotaviruses and Their
TERENIG AMABACKGROUNBI el ds Virol ogy, Third Edition, edited
by Fields at al., Raven Publishers, Phlladelphla 20
1996 It is estimated that rotavirus di sease
AcpiesplestionpsiaTosp s leadingrauss of fiseate apderth in many, a‘ew’f the
waoniol m\detdiGpirgrdudess, inb intastof dBshosaudisvasd iy safferiog.sFor Asia,

Afﬁc'%'a'n&’ [_Stﬂ A*?r?e%}é@ %Wna? b@éﬂ%s\%%atecf‘iﬂ&ttﬁkﬁ ok b@%en Qﬁ%lﬁoh%a&%ak

ase genera occur
of e-emqsa eﬁﬁimeﬂ%aﬁdﬁ’f thasprases 20w 5 M*E@" reaﬂbr”%%w ‘t’?']%hdi’%
et Bl OPERR J. ME€A301: 98003y (198BS are typically transmitted
from person to person by the faecal-oral route mﬁth an
i ncubation 25 period of fromabout 1 to abo%t days.
Rataviruses hayerhsed respanised e enesef sipest imposant rYyFeho' Sgeere
digithOeHIN irfefy drild §Buray chilen(Esias, | W K a Bytayitusessdndd heir Riylivasion
in Pi@-tdé’ v[?}nl;/g@ ﬁ#ir%%%fn‘én gﬁled%‘?/rﬁef RS alt avdr FRILRGYRT ﬁmdaé;ﬁ@ese

ere ga% r en, nros,t|
19&% Itds estimated ghat @savwsfdésgaﬁ is Ptmsw. gvense %f@e
anhmafu?cRmaﬁrus-mdtrmtmnachxhdsst tovfreaty affests anildrepvibetiveen € and 24

f t
m@ﬂ rgt’%%p’grgd t‘ﬁi g%ﬂré\v’a gﬁcd"}g ttt%\ﬂtsr%hsseeggﬁg?gy o-EE@E. dumng l}the
°°§'ﬁh'§?'i"&5df‘ tempatet iartes rRHweargoud,n YRRiFak g Hr ?{?%"'F 56s are
tyikdal} iratS nitte@ fromiipeison wip@rson bgthe teecal b fostestitblan dntubaiipsi d
pe?%ci ést‘?JoHta%ouﬁ%Qb&ﬁ‘J: !ﬂiayst '@Jﬁhk@%@tl@n e 886Ntk &PS.Honth age

ure of tavirus surroun 'S an || nnergprot h@
gr%twemonetﬁs e@rgénftfﬂ%(taswbtrt?fattﬁgf bayg only BWg figease of
th@sdveieaNsebsenorrBallg @ngosiecd df yoliig shidnaemoast adults are protected

as OrHQ.IIt%T Giaﬂqﬁgw%s lrﬁéﬂﬁnm hdkt SALROHEtBNs 4r&Afid orl 1

I t
oA i £~ oba. Srtp V7 SPEPet AR on t ne ext er' or

of the doubl e-shelled capsid
Rotaviruses are generally spherical, and their name is derived from their distinctive outer
and inner or double-shelled capsid structure. Typically, the double-shelled capsid
structure of a rotavirus surrounds an inner protein shell or core that contains the
genome. The genome of a rotavirus is composed of 11 segments of double-stranded
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structure. The inner capsid of the rotavirus presents
one protein, which is the rotavirus protein

desi gnated VP6. The relative inportance of these three
particular rotaviral 5 proteins in eliciting the

i mmune response that follows rotavirus infection is
not yet clear. Nevertheless, the VP6 protein
determines the group and subgroup antigen, and VP4

RRA Whi&?@n&ﬂ&&t@éa@?"l 1 ﬁm&n{ﬁal gﬁ* smTng % t??e&fwéfpr&élﬁp €

dgﬁ% \?ermne yneu I'sat|on

U BRSO ger ApRARY thy Siervos Kbl cesicay )
staipteei Theinber. caa'dmaof tekersiagina tpresists by préded OWINEHIDBE r@d@iu&
pr&ei QEM@%ﬁedeP% e F&dth@ilmgonlt%gg m;’e{sg%ree ;gg}t?cuggp;?ag s 10

or ser ot erent

PrEIRE G100 T P [5UneS habigiys rtrabt BYaSIInfs TS PLIEDT
Neverttelesg,the IS pre@inTéermindsahefrotmaridsabdroseanian) 8nd \P4

aﬂ%’?%ﬂ@én ré‘lﬁ'le I3ete fihart ?é’%q%llaxpé‘%ﬁ:]pg Pﬁ&rﬂ%@"ﬁg néut% %tut:-n e

?}ﬁﬂ I%‘_.1(:) % desi nat
asy 9 VEﬁ R%ﬂ‘g "n@d?baaart gerolagicyl assay) spacificiy. aw r us
deSgsativay fpp@ seratypeslahd IQdehutypasard idaic st [y pedraBiawme nbasds

asbi ﬁ‘éatfbrfﬁ &%&pﬁégﬁ@éen'é‘sypgstaré"gﬁgbﬂxsni%s "f%p'%s“ﬁ?g 2565, i

di ca Viro
Revieys i Mesieah \3'%%@3 1@%% 58] eThgtElrR e 5’r§&'°9’pﬁ’ is(qesignatedras '?33
followed BHdesignéirmuni®By, aRd the RrygndtiR)is GaigobigdBpa RABwWEBERN
asbigedtiuib8dn 6a0RE. t he human rotavirus. Twenty-three P
genotypes have been descri bed ten of which have been
recovered from20 humans (P[3]-[6], P[8]-[11], P[14]
Toalate, 8Y1ds8] 14 rofavirysrGserotypes andi1B6t=0i06 FA\AAfaYpes bptecieen N
iachfbaQ0SAIN. EhAELHNATY. Bobs RBYILA RMecith'viBiohs 15.78%6).

t ransl at.ignal genom c Sse
Artog B 18 1 GoaD At 12 HRPUPeR AT (P TP ot &0
P B& Pl mochP 1) sérbiypeschaive aéamdwgﬁa%nbg;ﬂy hivedn @taving.

T\«fe%%éé H8eddipes Fé@r%g?ﬁnﬁeﬁy@%d gérg)lg)trf %b(l?hrrga?vg %ia/en rgcovar(?d from
h“WﬁTsc(% qYEe?ﬁ‘@ﬁ}q S’é F%P( TidHal product of genonic segnent

4. This protein also stinmulates neutralising antibody

VA7 ks ACal00b fivY 519@0;:&&81@&.& oMo E@S\ﬁﬂgﬁyﬁ?hlch is

rotelns

b Sl oot Benviir teg ot 5 B ey, Akemne s e Sigi o
proieih Ftowdatestfor n‘bElOlTﬂf itheenegtpatisingl artibedyffal IDWd’eV@!b\ﬂrpﬂElfm:tlcmf
VPY gr&ém i dShon- }f;@s&w@@a rofddirf Sfragbrﬂﬂm%@tag @b Q:W P B §e

tavifus infection durin

oS PO B RSB IoTG SRYAEATh o1 Beb P aRg Ui peraleing
amﬁh‘?ﬁmqﬁcwng rgtavigys|infeagiorat t enuat ed rotavirus vaccine is

t hus hi ghly desirable. SU|tany this shoul d be an

apclne.. as t the natural route

sirh Pba YROM et R st h el metprs ApRSLHE KRR BB ARIRES P
arestredtesh thew grer ttievel take Arinfesetdidates fraigesiorinent dfeotddvids
vadinb€ lafforGing PtediichRMiREt Yot MResyi rus. Initially,

attenuated strains fromani mals and humans were

studi ed and had m xed or di sappointing results. Mire
Natugat eotfvirgstinfection deripgeaioehiighedd srnovmntomhcitamtentive immunity.

reassortants that have been nore successful. A

rotavirus strain known as 89-12 has been descri bed by

Ward; see US Patent Nunber
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10 5,474,773 and Bernstein, D.L. et al, Vaccine, 16
(4), 381-387, 1998. The 89-12 strain was isol ated
froma stool specinmen collected froma 14 nonth-old
child with natural rotayirus illness in 1988.
According to US Patent Number 5,474,773 the HRV 89-12
human rotavirus was then culture-adapted by 2 passages
in primary African Green Monkey Kidney (AGWK) cells

Ali?ggseﬁu%?é%?ag Jab M“f&ugdfmgﬁ{; l}%gé% §L§t95|ghm%dshBMd Méggl in

cro It was then
orahyaseiR ap this i thedatyral [ayiecof infecigh.of the Vinkss| | 5 (to passage
9) and grown after 2 additi onal passages in these

Ea?yevacéne (%?rglgﬁrgg'{t kdr ?%@%rhlnf % J{Tﬁéﬁg n ((RAS $HHE afle?)

eposi aCCESSI on

therflipepyery im*@(‘!"‘éﬁ Ipitigily, a@ﬁ@‘?ﬂéﬁﬁﬁ f’@'ﬂ agifelgieRd PUMRENRIP as
stuSQd Aad mikedTdh @isd3RBtimARats.] Moldaemnnefolty hdBefotssagian at

hu:?ﬁn L5 m&%a%é&?a%stﬂ‘?at joecb\é’et?ﬁfute?ﬁccg@s‘?&' ne (1998) paper.

escri bes the sa and | mmunogenicity of
an oraIIy adm nistered |ive hunan rotavirus vaccine
A re@vifis d84i6 knoWhi =8 8942 Ghsissena@ssctibddbyrveald see WSHatemi Humber

{
428 ﬂtﬁn@ﬁeﬁﬁe@ﬁ@ egt é?Wa?&r?eS L&%BW&%VK%S p‘rﬁéﬁé@ﬁm strtaw
wag jsolated from atst%soeplmeaﬁd@s%ﬁw §Héa‘°}:\@\ﬂk’ %P r”'"‘ P‘ﬂ'é*a( 33
rotms mg&s il T888.0A&do)ding25 UbiPatntiddniter 54773 thy BBWiB8-12

human o'ia[\)rz?’us WL, éﬂgﬁ? g@%ﬂad&% g p%géﬁét ﬂﬁ$ﬁﬁgf“?¢ff?€§n bldeRs

referre
s Kidrsy (W) Sl dorpossaes A1 el EeciooqrBpa Py WA D >
J. Ofn. Mrobidl. M9y e48e753| 1984 Ot akab thes pidqud pualied s tinuessss SGH 10¢

ce@ jto F%F&gg mﬂ?n%ﬁ\%wr{ erftBPZ atﬁdﬁfoﬁé %Séia% lﬁ"ﬁwe?é"ceﬂég OohdaddlfBnal

erlg &Naﬁ\e passaged a

passage Way made (PABaoLHR) (Rs depostien with therfTCC LRI RPECFRSHY o as

nuRB&- ATEC V22722 GheoehoRBa sirsioisahesn akeB%E1303ed in t he
Vacci ne (1998) paper were not deposited in a culture

collection, nor were the anal sed to establish i
Thg &RRG papercih Ypernedy iBersieift alis re §dH’ eaéﬁ“?t\é?fﬁ'aeb%g{”

pab&re TF?& Bapep@iskitiel 0o safegCant raduriogeriditg of art erallytadmésistered live
huma rgivagclﬁ Egncyitd%eﬂ:ﬁg vé’c@ﬁé @84 Sbtaiddd f?onhﬁfél

%‘%’E I ¢ characterisatjon ﬁ(g I and
atmwdww@?w'pgy %{?ﬁﬁ'ﬁé’é yhicatispF6itimes Hé’f'g‘r’“‘a’ ?e 2
thérfdno@bl H/tirfedN bis btatlistizd INEMit deb iindf (3B padsagashetotaiassages,
in particular for the production of VaCCI ne Iots
Simlarly, P33 conprises a mxture dg?t I}nd IS
Hereipafeethe a@re;sa-emng&w hﬁapeqnﬁs"%'w 86‘1?89? Bies Sdec; e
releRbdto a3 @26 bndtas mameaal whiztiihds bdeatseriatie piR2doad@tdmes illibs g
reggéé fa gP% f’a ﬁg\srtotabms%rn)é@ A8dA8gINGEI- PN fimes WiBBe and

mxture of two variants. These
refpepq lﬁr‘r‘tsgnappear to be antigenically different, in

terms of neutralising epitopes, to the 89-12C2 strain
In %%%9§rh£l§§jwhich follow the P33 material was passaged a further 5 times on Vero
cells. This is referred to as P38,
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at the ATCC when evaluating the neutralizing anti body
titers of sera frominfants 15 vaccinated with P33

agai nst these variants. Furthernore it has been found
that when the P33 materigl is admnistered to infants,
two identified variants are replicated and excreted.
O 100 vaccinated infants, only 2 showed signs of
gastro-enteritis due to rotavirus infection, while 20%

Thé)f-"zsaarﬂlﬁg "i’s%%teg rdQéHﬁbé‘@H %e%cénﬁg @ﬁ@?ape?ﬂ@r%%of Jeﬁgéltaﬂlﬁm a

{
CU'WGtCI?"BCﬁ?’bf‘%fd't’q’%We!r ?'&W%'Pﬁ'ia&\’"lﬁgﬂﬁlf%'ﬁam o‘%“%ﬂgw

di scl oses a nethod of separating rotavirus variants

It hgmov@ ?&&meim{a 13 pOp%tat.&m@&%dd nQheMrbtie HRPRIDR
erive ro

ma C

oned uman .r ot a s 25
oh . I o AR e Ui e TR L S LS,
herpinpelbva see axamptes). cR28)is theretoreorst & relistdyicdnsistehtaopulition for

furﬁQr'H%EéaB@sc' u?pa?‘ticﬂﬁl’ ﬁrt\‘i@h‘o@mﬁlor%f @mtkﬁ@t Slﬁ‘mhérby Bgxi ngl e
variant, saild vari ant r@h %” t‘lﬁ ¢ fucfﬁno

w@@&ﬁ%ﬁ@@“%ﬁ@d’&!‘ﬂtﬁs%ﬂd'? 'é%gﬂa'a nFeRY 'Pﬁsﬁf% |

vagtineties.ns desi gnated as VP4 and VP7. Protective
efficacy of such an oral attenuat ed human rotavirus

vacci ne a nst | 0go n been.
N Nea BT (2R MRlsP T o Bot Bupe Pl geng vavegts,
P33@nd IPt8ears similarlye rilgtnfearl Byvoeriants. Aesanagaibeppeardgéat s and

ﬁlﬂgg r&%@m’ |n(térﬁ:é%€ne%qgl%) 2fitopsd) toﬁﬁ@%ﬁ‘-ﬁﬁ@.&(ﬁt%ﬁ%pgﬁw
u

o o RIB om0 S e e Ao NG 4P o A
vainated tvith P33 agditsethessevadenype. | n partl cul ar V\D

05/ 021033 di scl oses the use of a Gl rot aV| rus

popul ati on for osite opean
FuBP e g best e T B e B TRIPaR (a% "H\/a’lf%‘ﬁsn@%
ideRfied aanEntsanelreSlicafed addiexcrades. QRN waceipgted 'Ptﬁ'msi eniyferowpd
si k@%@t‘@éﬂerﬁ@ BYd t5Patafir@8 infeRtidnOWnilRPY B 6 plabdb@igeduip ey

ke DR e Dy b bl liab o, <

prajegtiosfrém cteviurdissas®9081301, under the terms of the
Budapest Treaty, also naned P43 or RI X4414], to

ﬁ [9?{\1/ %Tgt'l Id%'f;ig%as?aﬁg&@%fog }e{at'Rg Ito wrus(%']aba'[?éjanrgl:anl uﬁ%}ﬁ&edgﬂ@
attbiate@2otavBBs vadsine aﬁd/eegom etclgned (@ngwm%%@aw%wwﬁm e
str&if} nAI@d'HlscfbtﬁseM@aQ Stiehddiad ro%%ﬁus\/iﬁpﬂam(@lsaéteﬂ cl&r&terSechla fthesk N

I Nncor por ate r
it GPWE'@P@REE‘ VEiiaTh P Su&%\ '?g ﬁ'ﬁ%ﬁa $°S the nuctg\‘())t i de
nusleejide nemiende eRadingRit least png o m@errwa' nrﬂem%ﬁrwa‘?ﬁ gs VP4
and SRV SNEBCRE SMAEHD %f dddRavii4dl aatéﬁ:.tawdmum%n I%ﬂsanrusl\&cﬁnegagam;ﬂ

as a
et i A s Gy B £ i
Intbrstience Cenigranpss erodrtimigrotial dgents wﬁhﬁmewerfev WFAAE 20
of%‘éiéhbér@m @aﬁ@égo{ g b @02 k3 dicdosss tHat freweerus aerotype
mayrg?a used t%r;])rc}tec?agra?r% dlgelasgcauggmeaqomgpgeﬁdt% Q'H:%rttcglalt\NQ

05/021033 discloses the use of a G1 rotavirus population, [for example as deposited at
the European Collection of Animal Cell Cultures (ECACC), Vaccine Research and
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sequenci ng techni que. The non-codi ng sequence appears

in small case. Figure 1 B shows the correct sequence

for the P43 deposit. 20 Figure 2A (SEQ ID NO 3) is the
nucl eotide sequence of P43 (RIX4414) VP7 gene

i ncl udi ng the sequence enhcodi ng the VP7 protein of

P43. Figure 2B (SEQ I D NO 4) has additiona

nucleotldes from both ends of the gene and a

Progigcﬁlon oga?ory E’gﬁﬁc I-tielél;tlll ?eﬁ)o J%QQ‘L;%T'CeﬁtreAfd WI&fid of a C

codin for Ieu0|ne
M-qrqbs:ﬂc@aenq;lﬁesewh c‘mﬂtpﬁ 30\% %av%%‘ﬁwﬁ'ﬂfé) SR
King iv6M €3 AghuatD 90Saritlet Me depoditien motbecdB 3P swqarehe:terms of
the?ggﬂa%rﬁﬁ re?rﬂ% %E?H PS dor R4 :é%re%@rﬁ‘ﬁ%eé&%auéé@ bl & &h

osit.
G1jagd awspmemeﬁhra@v'@éaer%re% Sph %%)GMM“'@P he %2 ?
and SERtdvudNGrdiypek.s t he pol ypeptide sequence of RI X4414
VP7. Figure 5 (SEQ ID NO 7) shows the poI ypepti de
sequence of NSP rotein of Rl X44 Fi qure 6 (SEQ
The BPNCREIerSBIOHS 04T oy WSt 548" G e ERBOAIRSY Nspa
refetedeci N of RI X4414. The non-codi ng sequence appears
in small case. Figure 7 (SEQ ID NO 9) shows the

po %Eg?tl de sequence of VP6 protein of Rl X4414.
BRIER, RIPTION®F FHREGMRESS hows t he nucl eoti de sequence
encodi ng VP6 protein of RiX4414. The non-codi ng

i it KAk A0
EQERATRES GRRER g RyckiSfne sciite of Pas kM DPA gere
inojyging Ahpsegnanes PRCAEDD ﬂ‘ﬁé{fmﬁ?? el of Eﬁ ated rotavirus

FiddeB (SEQOD NG Dihas SdditoaspLigectioes fonctietaends ptthagenednd ad
nuc|eot|\éps&%ﬂit$go%%¥| bofd2'h @ﬁ\s&’ﬁ@gf 25 atbo¥iérCisN@thlrasulting BVt

t t
instapd @&‘f&bﬂltrblgovége%l ngfrggxagﬁqn tpé/ %g tslr‘(egseg\f;%qs 5 Bro?é{na :9}% f%\‘{lller us
seQRnahy ReYnidue. THeabn-asdinh senuanheanpearsimenall Tage. Wv’eﬁﬁ’ot ei n
shg\,gset?\é ;:&%%t éeﬁgengb for Mﬂ@%@%@ﬁc@ﬁ ype) and the VP4 protein

strain
F%%& (BEEY 1D NQs3) '?1"% g\"‘f‘?"@‘éﬁ $Hu ?rﬁg es e n \ry EhePtn
indiinattiessel aerich encogieg te VIR petdieeflfdBed r ot aV| rus
gi_@%%;ébéag,‘éo% NG5 HES Qﬁﬁltoﬁaitrﬁagoubéb ﬁ'&hebtﬂlﬁ enteiaf ihe rgerca‘ and a

associ at ed Wit (g r u%snh Ls'gmyf
nugleptide sestitufion {RROId —Hf "EB@ P € 81051
codihg B lsatiedinsteddonf mmc:qqum lanlmwe)cﬂueéq iha P?ﬂuewféﬂn a G( Py

{rﬁf&‘é‘e e Eg\‘?oddﬂ@léga deﬁEb ﬂpeﬂfﬁ‘ inl SHEM B&5el BGWRO LB ehawadhedr i N
reventi on %3 di sease associated with rotavirus
CWﬁ?téﬁ‘l“ieB‘?? farthe B %{ rotavirus strain which is

M (RHEQ @ NGBE) in the palyﬁlgpﬂﬂg/iﬁéueﬂcﬁﬁiﬁi?(ﬁ/‘ﬂﬁv be measur ed

o BdEC B NG BNE t@%ly?&ﬂ&e £cRG$HRB SERIXBDANIY. vacci ne or

el L STk Sl 1800eh AP .

Eigee 6 (SEMD maysmgsxme@v@e@d@ eAquBRTe Bgcar e NSFAPTsn ofas

REOESE! THEDNIBaiNEubice Abpears in small case.

Figure 7 (SEQ ID NO:9) shows the polypeptide sequence of VP protein of RIX4414.

Figure 8 (SEQ ID NQ:10) shows the nucleotide sequence encoding VPE protein of

RIX4414. The non-coding sequence appears in small case.
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1990, J. Infect. Di sease, 161, 440-445). In the
context of this invention, and consistent with the
common understanding in the art (Santos N. et Hoshino
Y., 2005, Reviews in Medical Virology, 15, 29-56), X
will refer to 25 a specific Gtype, i.e. G genotype
or G serotype (both term nol ogi es being identical),
whilst Py termnology will generically refer to a
specific P type, either P serotype (e.g. P8, P4) or P

oe b HRS Bl flon e BKENBON O et by “assi gne

nunber in brackets will be used; otherwise P type will
In B BRséh intasHtion WE hVeXRRrriiheddRSl Qh ¥itshuaidd roldvirosigipaNtion, for S
C

S i fication, r.di.n the u f , i ne
xRt Craretarne MOV PRl fehbeiige & st
proviele obscrotedlion againsy disedsa causetrpiootavirusrinfedien phsedifferent type
(seRip¥ BRE/BYENnoPbe) IPhA\LEA4R tHEIVELMREThe \IH7 (HbI6IR speifig®the@ls

of "'t hera opprising th e, nf sai.d. '
wog GHROGEL PIHPANP PRSI Sreaie g S8 P ot aye
gemtyperet ermi ned that a GxP[ 8] rotavirus popul ation [for
exanple GL P[8] as deposited at the European

Col | ecti on of . Ani nal [l ..Cul S . '
I FadieuEr bR PR BB 19 ' 4B e o ats ey 8 ion
frotnadine PareritythSereyension oiCissesecaspeniatesl vilhsptaviys ifeckaHTaRn dgy
dif%]réqt .R%@U 3 tad;,g Qpeéjﬁ@gug mh@ogml é a.iatidnsaeu pstavidis ;ioahati’og or Sk
nite i.ngdom o .
oAV HP I A T C B 1 e ke P rLRE Rl of
disBempassiateBvathirgthvirus infectinn cgused by 8 repdrye BifainWRighi peither a
qu@pgpgltygy_ both a GxP[8] (e.g. Gl1 P[8]) and at | east
one rotavirus strain which is neither a Gx nor a Py
type. In particular we have determ ned that a Gl P[ 8]
Immotityiay e nsapurediby routrelising BetibpdegsropsestePe NEce CER% o
sertih BRAKARADNMiBE RepbfseFuchhSeremtvention feast(iore-fabn- Gl

. P[ 8] . genot S, . such [.4] . . j Real.,
ncgtegt PereR) oy B BB G atnal S B Wi iR
1980, elnfeatt Pigeaset W0 449s*4pbpul ati on from one rotavirus
type in the prevention of disease associated with
rotavirus infection . . ' ih YHaGart
In {REPEFR T -r{vs%gwas"dgé%esée@?ﬁ?ﬂﬂ?%%@@%@"?fé‘fﬁ*@n' Ay
(Setes N.<b Howhinod' . 2008 [Reviews mMedigal Wirpleoy, 18142 3% (‘75 “f"t/:' foy to
a spa8ifid © ¥PBLileon glarh&ﬁbe roe?a"are&pé mothhermireigies being dentiealat ed
rotavirus : | | &iMer B idrét .0. P8,
whihER kol Bl ofter By <A 89t B %“32'# ' *g‘%ﬁ‘eg
P4) pe genotyen (eog. PERI S48 &Vhep eforeed .2 spesifc [USprPtS B8 I us
followe@ 6§ as3néd AUMbeniatbhekets will db Lsadsotberwise R typatvdll mean aither
rain | itably defined by reference to the
segoé’(fggﬁ%ée"%gﬁgbot h the rotavirus VP4 protein (P type)
and VP7 protein (Gtype). Specifically the present
THrdUgRSL iy speericaties wording lsechus éheafse aha vaxtine srierosition
ac%%&iﬁa {ortfajasin§s,1n{i3“ i Tgﬂ‘er IR CIFERY a L i¥dfe lcBmbdiRioR T tHe Frdviitdn
Of “a” medi canent for | nduci n% an |rm,un§_I resg&gse ccine
of sQjaHiTHE Fis9agesa f T468 a3 Metedsioh He@Ry, &xaprys Mot 3718

coipbslfid will be interchangeably used.
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25 which is neither a & nor a Py type. In other
words, a rotavirus strain of the invention can be
used to prevent disease caused by infection of a
second rotavirus which differs in both the Gand P
type. In particular, in all aspects of the clained
i nvention said i nmune response is a protective 30
i mmune response. Suitably the rotavirus popul ation
conpri ses VP4 and/or VP7 viral proteins from ECACC
deposit 99081301 sui le to provide a crqs
Wefjae Bow pejerminer it a %Xéﬂﬁffaﬁgws aPPYRiEn fercianls O L&
defusitedad everEaicbpean Collestion pf Aviied Cet FultusesiELAGCL Meccine
Re ea?lh b%uctfam.g&oga@lymﬁb{?c Iqe_%‘tﬁl{ét{okb‘ﬁorﬁ S_ﬂ']?i]?@,%h%br .
Infection cau rotaviruys, i ffe
Aoplie S e e BASSBIE. TSR BRPyRIEvm; Witk B i, Unfed
Kiridoorobly b3 Sugustohe9 prdst the tlemnsitiprs numbepPBEAL!; wndetine raeef
theBuaBodsPTaM & baluséd B pRAEHBREasR cBlded b b&th a@ixPlRple.d G
or a P type, such as, f OE_ ﬁaxantgllﬁe a (g.lraP % St &luiar
G1RI G IR Do DR Bkt PERY BORIRE? O% PP My
westavadeater(nined that £BMP[8] rptavirua poiatiph e4n teywsed toRrryeptelisease
héih Bfie @191/ HRE ¥Pb St SActh- G FE|RRhdtRes | such SaG2rf4]
Cags;_é?g?ded beil a|$I P[8] strain against a Gl non-P[ 8]
rolayinus penopyRe.q. GL P[4]) via the GL type. Heterotypic
cross-protection is a protection afforded by a

AcE&?i b ?re%&rﬁ HvBntidE AIdisd to Bse ¢fQh aNdrLbEd Fdtavalgpapblation
differen

1t P and G types suych f : :
B s
fromoemoRp@ptaviass type nwifeseinythe GRPjssutabhtefiaddiyygfeenistethect i on
sefldhBd Gk MiadinddUPd pfa@(P fhd)ypes) . 10 Suitably the
ttenuated rotavirus serotype is GL and is able to
provi de cross protection against disease caused by Gl
Tharremton alsd reladésto theuise skancttematedseleyirug gorstation foseene
m@ueg;&m &ﬁ&gy Bangrseééimlc@w Ffybe) & taé m@mom&s@fe &,
asﬁ%‘él“?dc"fﬂhé?té‘f"ﬂﬁi"lffsc(,;éonoffomaa'w%'t%{agﬁuu a? 3'3' r 3?’6“?/}“? u,sI o
suipaihudefingdduy, refpreate te sherssfuenessof deihihe rplauirus YP4Prteif ¥l an
ang@pb %pottéﬁom tgﬁe).ééb%micalgfﬂ{e' p[@ehttim,reem:n(raﬁléﬁlﬁ_)the m@f tag e
esear ch .and Produ 0 :
SO RBTBY S Suri o8 e pE PR Aaiabrd WA hdcBlBiid
indusiig Re Seraune espPraetagaingboatAv irussiafectian grysed Y p repNirER strapy
w@h@ neitRbrd£6x 79 ngiﬁymgﬂmmoo& Adddagotsiirud 18 of ik ngﬁﬁe can
e I tion nunmber - 0 fifferk
oo AL ST RO oot et HtBborls ol ic e
batrethe &cknBY YRE- and at | east one, suitably at |east two,
suitably at |east three, suitably at |east four non-Gl
rotavilrus, Ser ' i is a protective
nERHEI Y e RS R B S € pia e 2 o
im@Lne resagnse.Suitabiy e laviruseapyiptinnrgmprises NBE and/y V57 §Uflged
prbtaiRs 16 ECACEtepdsh @D0EBE sl Dipawide asress pakegtifereiiasta GL
type in the manufacture of a vaccine conposition for
the induction of an immune response aq%[a?i nst. a .
ging the protection

Thresigheyt thetorymast ttvihbersigeaitosipss PoFEURR

afforded by a rotavirus type against infection caused by a rotavirus of a different type.
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strain which is not froma GL type. In a particular
aspect, an inmune response is induced agai nst at

| east one, at |east two or nore rotavirus non-Gl
serotypes, typically agglnst any serotype sel ected
fromthe group consisting of: &, &, A, &, &, G/,
30 &8, @, Gl0, Gl1, Gl2, G133 and Gl4. Typically an
i mmune response is induced against at |east one,

Cm?éI Fltoﬁaulaﬁ @h bk ﬁ&ﬁ&tyﬂlé’\ﬁl’ hei%Hi i-lUm&fégf @Qétprétbét@ﬁf ised the

I"ow g non
proleglianBied By mtf’dtryﬁp%{ e'"(a@TyS*ﬁPS? ae 5 5 %8 ? "W’ PR
for exanptesa G1R{A) streinpffordieg crassirotedton woaingt a Spm-§il rP[&lrﬁH aipde.g.

GZH@ngtﬂ% p @]q%‘eeAﬁd't‘hérkaﬁ’e 6f%9rﬁﬁ’|ﬂt§ﬁc cloBs-proRctioh ithst G2

Sul t a tt ed, st
aHars v B i aoanst A oot Bk Bo THEL R B Al
Heehipitstossipatartien is apsxeattitn/afiefdell by ataamrpsigirainggeingted by
rotgwns Slefdl of GREARN S A éwsssssucﬁmer & %{r&eaaaamémm
gy

a GF“WJ] aéag‘%g? %"né‘lpf”teﬁ‘ B%ﬂ:[ Eﬂ]‘ e sp[for 7 )] br[gF;Lf f] arF]’Ej5]

affé?fekiOfa bdtnGad Pitypeblar t he use of a P[8] attenuated
rotavirus popul ation, [for exanple as deposnted at
t he European, Col | ect n of
SulabACE S oL O ReiEPe R S FEATa e Y otk BRierisn,
ag&fudd Hiseaskleadsed by G andivan§! Stavipisserotyeensych as sRrowpRs| | ed
2RIgRIE IinsRiifh Hese@achs, B0 GEOBT, BB, Gl Gshwy,
se’w?%(ﬁﬁ g ug Q]G,ﬁb United Ki ngdom on 13 August 1999
G13RaeF1 ‘f'he deposi ti on nunber 99081301, under the terns
of the Budapest Treaty], can be used to prevent

In Ei RS fhe 085105 PitteRlatdd r%@ldlrl.@tpoblﬂa’iﬁﬁ [PRexaaiple dshiepastied
at En

qoggefn?%cgllrstfl{%n tpjygr]?r%él &f@#e‘g g EA@ tQ&mg[F% &r and
Préjuétjon LBp@htoryPPUi¢ Headh Laporatpry §2]v|oe rg for gﬁalep[ 19] "I'n
M.&Qﬁ.&bgﬁ}t%ne[aela&rémw Down! SHHEKUAS Wilishire SP8 abs yUrited ”EE f:
al nst _a
PR agxugttsgﬁggcb ugﬂﬁr{ﬂh%qeﬁgst[ﬂ?n nUm@eq gbéd@ﬁ‘l U?dett th% tdr f

vacCccCl ne COﬁpOSI 1 on
the/Bielapest Brediyh gart e ushe ta RieentdisoAsecBHIRd Y &Y apd el et 81'5

sultdhyY |e'ékﬁ\{v§ tslied @l’éﬂst'tlﬁeéi 3[Rbl at [9dst fodeluni-GrYrotsirismTLINE
response

Wp?? ﬁﬁcﬁdq’ggﬁg%? 4 ?]Oélglst%é o¥ lt‘.-?% Ggq}'ﬁs b%%@ GTI @8 369 613

entron re
GOf Gl @IGiang Gk Acoardingly. hese ﬁ@é'de‘b@ai“?ﬁs?f ap GF%{\PP'PGS

rot%@ufu@'sfr‘am 6 aBtfRdn tHe MdnL@BEtIG ofsliacoing tampasiiod or the

{
SRR P EarP SreRotsp Sheiog B ek Mbclth faLeca By 3 ek
strgirwichis negfrem a GZBYH%W“F@@"{?@H% 3 ATHE re%P°F'§fl 'Bvi rus
mtﬁfcé@éd’ém‘éml @dast ohe R Idabrawo ar rhte Podviras hon-Glyqeeotyden, typically

oopfi o S Sipe el TURIA 80 £hALGT of €2PcdEDEd & 67,

e res rotaviru C%

GH @Y. GEL I8, 613/ Fa3 ancth@ 1 fEYRiRlY %’Uﬁ‘ﬂ?‘f‘% [45BONS8 5] “5? ring

agtaﬁsteht RE&oRE, tsuitablyG® IERS 3w, Isﬁit’abQ@mpast tHreecpf gherfatoving nas-GE1
ser ISR

ty%egrg {p&egx rtﬂ?& ina Io ?ﬂom épﬁ'&&&%h StRabRne

e Sel ec roup consi st ng f:

cOGROsITR comprisess G1(Bgtaw(g§ str@and@gus (@fﬂ m@irf regppgse

toeds G@l.cBybdsabl y the conposition conprl ses a Gl
rotavirus strain
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and is used to induce an i nmune response to the Gl and
& types. 10 Suitably the vaccine conposition for use
according to the invention conprises a GLP[8)
rotavirus strain and is g¢apabl e of inducing an imune
response to a &P[4) rotavirus strain. 5 Suitably the
rotavirus population within the vaccine conposition is
of G PIA (i.e. GL P[8) according to the current
nonmencl ature) strain specificity. Suitably the
rotavirus popul ation conprises VP4 and/or VP7 viral
Sujtabitts fRviysEtPRERICIEB bre is PlBlg0g s Ab'e 1S BiCY9R FESY o
profdctié dgamet disEERY @SS E] eotauirds tybey fridtey|noy-P[8) rataviraiety pes
r t
sulf a%?pe?%%é&%@gﬁﬁ%?f&"sus o P PR BRI e
P[7ésl°[%le§l:"|9] BEAl B8l L4@d¥FPtal |y the rotavirus vaccine
used i s the ECACC deposit 99081301, or is derived from

In %%utagﬁ%?& fa F![g] aﬁerﬁ:%%‘&'rété&ru?%%%@hort p& e\@rﬁ&é D& qdgasiaes

at fhe év@eeancﬁp"a@'am ﬁfs%""g%\%' BUFRsEFAGCQ). V?PCQB\E*&E%'WQ d
PrédutioviLEbidtogOPObAE BebIth Qatbdrgtor) Servive Xatra &t edplieddi vi dual

M.&obu&%ta'ﬂﬁ‘ RBLe%?c%bpo%W)ﬁ SﬁwUWWII&th SpY 896, Ued

1'on_agdl nst _rotavirus Infecti
Knrgywpp@n%Agm@w 93@ uaq'eamewéaosapn gureker 89081 P, ppdeg the s o
th@&iﬂ%&sﬁﬂ@ﬂ% EdirtrUsed folpreventalisehse cdeéedrw@[&]lsndjataﬁastm of
thecrbo%[ B[(lé r%{a%ni?'u%q?lag steﬁ‘[;tg@fr 1%&1 # & Py, bﬂ?fﬁtﬂ Apfan

vom

PLS. RiBigP{T, P FAO) mtle%lﬂﬂoﬁﬁ&} a%‘%l&% R o

respbselis SREIY Mewced 3Gairss avibdst a PR) ypaie mstitiando ke F{8) eotavirus

¢ skilled artisan, disease severity and efficacy of the
RPacci nation to induce a protective immune response in
a vaccinated individual or a vaccinated popul ati on

SuTRYly 1he vaeme sefsbshiyn e ueratordvgitodhe iByenorotoswtisesa@ Giiidine
[es S rfkvirk a

oGk SE s BRe Ll TR B GRRepR R P R

strgi¥soci ated with rotavirus infection or that |eads to
reduced susceptibility to rotavirus infection.

In 3 I;%r‘? aﬁ% a§;$e\éF fle! u¥ve|‘uﬁbna§ Q%aaq{?étﬁ@ltcﬁ Q\d%n@nn‘ﬁﬁ\ﬁﬁh@@%%se

accor di % ? %@@egﬁ 1 ion
aggwrrptagrus 9@%@8 reiRay CREPETY S5 TRiFiee o R ieRt ¢ "?8%1}
coffpriéingsdnl bhlayedacmvide diraleois GiPydfpessaiccompbsitisn gereratinganT

m%ﬁmgreapo%gg?%amsl]a rotév @&rram whtch is neiRt a Gidnor 8 P9 tyRe. 7), or

acco er suitable systemreporting and
30 gradi ng speci f| c synptons of the rotavirus _
Inpatiesdr] thelin(ertichreltesttdia methbd oldoduging ep mnoung résponsglagpipst

roHl:frus %qrdng “o#%1 s%?clt;!'pe Lk mEthed S‘&ﬁdr%lﬁg Qérfnﬁl%mﬁf to ¥edbject a
ine against rotavirus. dia %gta@ ﬁp }v? ring
wmpaww&ﬁmﬁ%ﬁftm arotawpus () FErolyPp 5?‘&\?& L) ect
sebdtypes arb388¢16d florB 6ie. grotipcomsifitingjoft 62,tG% G¥eGS, Idr B7.1R% F8d,
GREYUSE G1BVER i dHaU8LitaYly HRfoMBELitRA comprkESE &1 Tdtdvirud dtrain

and is used to induce an immune response to the G1 and G2 types.
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Protection may be assessed at the level of a

popul ation or a group by vaccine efficacy (VE).
Vaccine efficacy is calculated using the follow ng
formula: VE (%9 =1 - RR 5l - (ARVARU), with 5 RR =
relative risk = ARV ARU ARU = di sease attack rate in
unvacci nat ed popul ation (estimated fromthe placebo
group) = nunber of subjects reporting at |east one RV

ShiBf e Eoite éﬁ“@*‘%ﬂ”@%@”&@é@“ﬁ?ﬁm chiRgriseo8'arPle]
FRAELS St gl 5 GoBeIaS PRy A iliune iippBase & GralpiantiR =

ejisode / total nunber of subjects in the HRV vacci ne
group. Accordingly, in one aspect of the present
invention, there is rOV|ded a net ho

SUHEBY R ol SORNRIER W e VBGBGEmPPIRn iSSP O (18- GIPIE
atdosiingad the comérh nomersiatre) strain sgecificity Ghutpbly $heaotayitka poiation

CoRpHEaPUe4 Stdidr Py b.%%%.ﬁs@ﬁm@a&w 99@8130@ 8LitaB® to

a arnst 15 rotavirus-i.n UCEd astro- EF%E tff|gl Suitably the
&lRtEn FRunggetrrese @8\’@?’? ¥ FEAP A FESP RFLREETS e 4

gweition eshites tb G1B([8] otavieedtbips inmhatiids onuses asdesgiibediapons.

¥ 61@!!?th\9’?6tm vactifib LMAis Me BSABBdefbsit Y9081 3L or ik Berved from

eciTic enbodi nent said protective inmune response is
gﬁbﬁﬁpﬁtof reducing the severity of the disease or
elimnate rotavirus i nduced di sease as neasured

HEE HetinOSpk éﬁd\)éo&ﬁg ih@RbSa o8y braemam.ﬁme resondd or Sidss!
anot'her enbodi ment there i.S g{qyi%g a netq ﬁ or use
Bfotachien 2agistaasto-ge Yagrinageq iy Rdita e
metbacumtéd‘uedmduaiaﬂnotlyhmblactehe gupleSuitably §1eglaccme prowdes cross-
%ﬂﬁc{l&‘? LYl rBiaﬁrus ercll&rpsﬁ:{p\dﬁ\s%&?ag didriéh btiGastre-dmeme. For

| Sease, sal d ever or . di sease.b
PW%WW&E‘@B‘W% o dge] §ﬁf4?%?oﬁ“8’a§‘86?£ﬁ g"e"g‘%'é“rﬂ'%s
wategydr Iaisentsan r@snalmtwlsspm F day, o faserdyl vemiting ei%ﬂgdmth the

QRRRRR Iof fofflinksSn t eksmREaEYl SieRidenve, suitably up to 81
% protective, in a population of vaccinated

i ndi vi dual s, agai nst di arrhoea caused by infection of
sl tevinderstood bythelpififed agisen, digpasetseverityand efficacy ef the

@Eécﬁﬁﬁdﬂ 18 Shal &Y @bfrbfeé!ﬁre Fﬁ'ﬁlﬁ&%‘“rbsdoﬁsetth 8 vadtalea #dividasl.or An

ot sspien iy SE PR ek (e BIRb-R s
pesporEetis meant smmrabieyesmnaeerﬂ@h leag%om rgductin afdhe %‘Pft%?fl y

Rhinicd) Won@oaée&ié&ﬁmh' thﬁvnruks %f&:n@ﬁ&%a@bﬁaﬁo @éduced
a| ns |

h
PU?%‘I%&V 1o §?‘?Vgrl$f" 106lhD|is ﬁ g?\{ehtg r@lg%aﬂ'trafeﬂ% gaccmfte@
lindividugloeayi el graded pegsrdingtp gublighndsearingisyriemssusa ﬁ RB’%
%Gztkﬁpi@aaro% §E§1E|Wﬁn%n‘aﬂd bﬁabryofbammm BGGsRTT el %cand. J.
ro | L arr \

g?fe% Wé?% %g,ladég %é?)t IS accorg gto%ﬁy 3’(%91’351%1@9 sry?tfeﬁ! rbﬁdﬂl‘ﬁ'lg and
gsiiigfspecifiesymptoms séihel rq@ayrrwgﬁe@tloo Eush ApIne §@§‘°5°'GH?PF’[‘°<§’] in
fcﬂérﬁwﬂ BiFiaf EE 28l LM Prdfectivaf dffestds Wi @atdiiéalgainst rotavirus

rr gegltnk@ants §u,{.¥5 gtpre%gr%%aag%&%ty%g {illrc;ia:\;lruggesagérp J?r%c?b tis

1988:570-86). According to the Vesikari method, severe RVGE is usually defined as a

score >11.
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infection of rotavirus strains of &P[4] type. 5
Suitably the protection rate against diarrhoea and/ or
gastro-enteritis and/or severe gastro-enteritis

achi eved in a popul ation ofy vacci nated | ndividual s
Infected by a rotavirus strain which is neither a &
nor a Py type, is between 10 to 90% suitably between
20 to 80% suitably between 40% and 80% suitably
bet ween 45% and 75% protective. Typically the [evel

of protection agajnst severe tro-enterjtis .
ProieBion o beareen 3 tinisver ) apafidaton g iefp b \abhS ptec
a@exabcmseﬂ@cy:nsnwwated asingtbeioldvingformu@: P[ 8] r ot avi r us

§H@’.n1 WeRith 40% and 80% protecti ve,
sw ta etvveen éS% and 75% protective, in a
ted individual s agai nst severe

g am dis&sas attacls ratesi umeesoatetpopBatiandestidiated from thlacebo

vesi kd%} AHeF of éaa,uaeﬂap@r Sg m@aet drRTRVOBE BRGNS/ it REmSr of
with a 4] serot uitably the vaccine is used

in é“@e‘iﬂ%@ gcfontzol groy se regi me. 20 The rotavirus
vV aRViradisenssiattack cate/ie vascinated groop & otnber ohsubjectsseporting at

fol | ou 5Q RMGE ﬁﬂjs&efl &l HirRiSer of duBjeQts fh tAS RRY VaccingQroup.

rotavirus of e conposition for use according to the
invention has a VP4 gene conprising a nucl eotide
pempinglyeinapapspest of @eatesbaam@nt@netherﬁ ist previded|al reathagcpr usgas
BG4 R6ovaiereithe &5 609'|’|’.:n3 n ﬁﬁn@ﬂ&%ﬁnﬂ%&ﬁn of
at_position 802 and a. thym ne t poaﬂ ;tl on
Ry WP idyoRE @ SPET-Protecl8 Mmne 'SSH"D?et 8'@}?%‘&‘1" ¥re
rotdvirve-indised adireenteoiin egtably egrifsbseversgotadusnindberd to t he
g&%@&éﬁg Qased b7 intéRt ofSMIGAE Girdhh WlicKs lﬁHufHeEé)Gk dér a Py

Sk TR st o S e o T
pte$et«armof 8@ tjsease a elijvinate ratavir®) induces digeasp Gﬁ mewr@g 7

ge&m.@h@agﬁgb.ggggﬁbsy@ght ably at position 897 there

I's an adenine (A). In a specific aspect the rotavirus
of the conposition for use according to the invention
Ivestill anotized embertimént)there isprevided @ mettip8 @r vgecP! e Zompepitign

ta&ﬁém:rgﬁ o thBinv@htidR OB irddugdithe Qévlef'lﬂr@ﬂﬂ'l% BReass| @§. igasta@ntaritisnor
S n_.ang

RVt ep s TR e oBt AL PP o oL B beng BB

abrerdingto emt suiiabléisnoring syliem asdaugimabaye. posi ti on 605 and

an adeni ne/ guani ne (A/G at posi tion 897 fromthe

tart odo he  VP7 Se uen ol
\,VF?]SF?@&?J%'H'E%’I r?eﬁng I;sa;d POS % is.u %Sr ')c&?lu &RL %plptgtaqﬁ
BB Tectiven inz poaviationof waccipated) inﬂtalbvaés asav@éti'atrwa rcettsav PY us
foe&.&%f%%@@ﬁnb of HAFTEENRt tHHs & PEGP I iaRghuatad rdisvirus resstt iname

0] a
tcﬂlg);‘zﬂs '8" ?uﬁm épe)grr emg dé'ﬂéft %?‘3 chﬁ?%sﬂi%q S%Q%&&q ?)Bn -
tphotsctid sujlabli ableant; 4376 @rotqsm suitably ailopst 0PY pratectygsuitpliyat
g&a @?ﬂpr&t@?ﬁ@tnﬁﬂ Lﬁ'ﬁifvﬂblﬁﬁbd'lﬁteﬁﬁ’n‘cﬁ‘v)duab fambt didpmoeddaused

rom e star Q on n I n
o8 s RS RRInes O for M R iBing b B Y
&Omiposition is between 40% and 80% protective, suitably betwaen 50% and 70%
protective against diarrhoea caused by a rotavirus strain which is neither a Gx nor a Py
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I n anot her aspect the rotavirus of the conposition for
use according to the invention conprises a nucleotide
sequence encoding a VP4 protein wherein the nucl eotide
15 sequence is as shown in,Figure 1A (SEQ ID NO 1) or

Figure 1B (SEQ ID NG 2), and/or a nucleotide sequence
encodi ng a VP7 protein wherein the nucl eoti de sequence
is as shown in Figure 2A (SEQ ID NO 3) or Figure 2B

ypGh & Ebdé@céépectl &l@&ﬂ%&%ﬂ'@ﬂ @esaqmwraamustsban which

rotavirus o sLtl cordln to the
Fihgan s e LS TIo6 38 PRt %#ozs? vaelaRtEanPibialie
Infegtionenf BotdvissBtiaids NOBH4] typel/ or a VP7 protein as 20 set
forth is Figure 4 (SEQ ID NO 6). In another

nbodi t d t ti
SRR T Pteeon e PORTRL PR e B At o ST e AT severe
biss4-epradiisaichioves! is @ porfulativiof vaccintegundividi:als WMYM@Q)’"US
Qtf‘au‘?ﬂﬁ@rij 3 I{Mr Bg nH‘b@%& HehREN $0' D0 sﬁiﬁbly beivkéh 200

ure a Vil in_ as set
5% yiathy b é*°"29(|\‘lg A B 468 R e
Mypidathpthi theelob proteniion againgteeveragashio-entedtisds atdeast {@E@Jﬂayy at
h%t%@% 25 Suitable rotavirus popul ations for use in
e present invention may be obtained by a nethod
conpri sing: passaging a rotavirus preparation on a
#ri4 $rebificaspedt] satqmmms|uqntwmmes 7 GIP(8} cotivinys pirampwhields us

Wéﬂ ook'and ¥b ntﬂ:iy b‘ﬂt\ﬁé&ﬁ 45% and 76% pl'dtéﬂﬁe, ina
ution; or

nd v dua solat
EPRAELPRSS piginadd o pne Pevar Gopl B 1‘?%F‘°sﬂsn’ei‘e
werordingtto e Vesikariscng, causedbysegetion obrotadinises ofiwith @i Qﬁﬁ’[‘d:f
@&oggtproprl ate region of the VP4 and/or VP7 gene
sequence. 14 Suitably the rotavirus population is
derived fromthe P43 (Rl X4414), P33 or P26 strains as
Geitblyi thevhcoiboig @isediihe quqejgm%d@er@'n’ﬁ nati on nmay
suitably be carried out by a quantltatlve or sem -

h d
et Enyarahe S SR e o %ﬁ%&;@ﬁnﬁﬂsgt

cl oned virus population resulting fromthe nethod
"M:&‘@r #Ab&) thelrotalifus of he %&hb&ﬂloﬂﬁy ué&o@ﬁﬂnhg {ol telintantion has a

h b
(it St oy e ineI, Lk
taumlmktwe(ﬁrmt prsiion 718, avladening bpe{f) gtrpe@t»p I@@‘}amyﬂ‘ﬁ@y

ARV atGlilich soMbRInd @Mt BRoESt abl i shed cel | lines or
primary AGW cells. Suitable AGW cell lines include

for exanple Vero (ATCC CCL- 81), DBS-FRhL-2 &

@ 2 16DYr asBSONe rqtaEAOa ta@MEasiton faige esroringAy the itventiopdas
)p7 §6bn$;Wsﬁ1§E IhBeigbtite Myudita comprsfidst B ey Of thafdilowing: a
%C ine (Wé{ posmon 6’8‘; an adening (A})at position 897, or a guanine (G) at position

897 from the start codon. Suitably at position 897 there is an adenine (A).

In a specific aspect the rotavirus of the composition for use according to the invention
has an adenine {A) at positions 788 and 802 and a thymine (T) at position 501 from the
start codon in the VP4 gene sequence.
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cell lines. Vero cells are particularly Suitable for
anplification purposes. Passaging on Vero cells gives
a high virus yield. Techni ques for checki ng whet her
there is a single variant §sn a virus popul ation
resulting 20 fromthe nethod, and for determ ning the
nature of that single variant involve standard
sequenci ng or hybridi sation procedures known in the
art and are described hereinbelow. In a specific

aspect the rret hoc{_g{f the nvention If carri egi OPlire
netherspediinsept i ratavipyg WF PRIEPosiiaR 1Of 1R agPryne

invéraion hassa thamina (7) shpositiha 6Qfcandran stenine/gyaning /@ pat position

867 fdritn@ rstaﬂfoo&n%ﬁtrﬂa\@?%@&ng@ rid&RLitdSly I8 @97 seqfience there

particularly suitabl e single variant population is
P@S‘ad%?ecﬁ‘ frosiin 887ned from P33 (an isol ated human
rotavirus passages 33 tines in culture on appropriate

FiE4 barkcliaf uildie aspe%ﬁﬁé REavRls S1BR c%lpmoa or Gk ARG S D

PO P B (A9 21 Feoo S8.3 g%%%" Frine oS S
dremm-i starticodbn inlie mgqneammel et a hymipe (mm prsitio803 and
fefyuani pé@%ﬁ'&@?f%ﬁﬁ%[aﬂ%@&ﬂn e GhiRRce.
La orator |c Heal t h Labor at or " ce, ntre
Seabih e U7 a0 BB AR CU TR on' Dowin.
Sal i sbury, is WIltshire, SP4 0JG United Ki ngdom on
ﬁége&%%%mﬂ&rofwm ﬁ&#&%%ﬁéw@@ﬁ%ﬁ&i

u terns of the Buda eat

&P@E'ISS%B“?'??"W&!?“EE?@W'“Q%%&E@ r‘ﬁ?’s‘"q‘??o'f"é’&?‘g’a

paduehas inamsHoabiin Figyre 18 (38R IDNGT) @FliguretthSEQIP NO:2), andlor
%ab cfu'aﬁca'% g2 VIZ ShéteinihefRthithe MicdBolidy seaﬁéﬁce |s as

t t | ]
Eg]‘&’ﬁlf‘%@a@ P8I BEH qraé? Gt R ¥ or ARFBIE e
teedodimang} sheabtatihisof the wempasiion foBusshaccording toi tben awrgﬂon
%UJH@ASQFL hpl lpabté.rdmeh forth .J@%@ys (sm@ NO:8), Bt iadBr7asbtéin as

S 16115 PGS 0.5 A T Bt Proainetl T S poblfaf o
gﬁﬂaﬂfwidmct@pe irvéntioh edditicasinromprisge At NSR4 profeimgs et forth in
AR @8 Ibﬁdd'ﬂd&'reﬁt:&ﬁg b hﬁtnuélgtﬁldé Qé(ﬁﬂﬁde% séorth in Figure 6

S rot 0 [1.0N \L
4ﬁé$§ta°w§ﬁ?§pvfegaax¢é e s ooy feudfiqupr sncodec
tbg e nucledtide wedquencd assebiortindrigust HEGEQIRNO:1He i nventi on
enconpasses naterials derived fromthe deposited P43

99081301 b ect |t to furth g
S s EPURGpR Ba LG P e ey e SRS S &
ehedhudregmpriaingot her procedures using the live virus or
%s ﬂ faYétﬁ\@tuEﬂﬁpéertoﬁrbYl aMdabid el ygeng by gﬁnetl c

erin ec ues qr re ni ques.
Sitb sseharaeR R e 4P B TP pLsthe 1 ¢ e art.
Mt er i alimitdibtionned from t he deposited P43 which are
cgym{vggm% g@;go,btfby,emdl on i ncI ude 20 protein and

g%g@gﬂg??r% pr?sgepge{,?f ,alfggéa-@vﬁl ysngle, vanén‘? B@Jrg@ﬁ But a sequence

ateterrgieation 1of 3t afpemeate orgioné thediitd aoq‘fofpéﬁ'f geng pequRatdp| e
reassortants which conprise a virulent strain of
rotavirus in which one or part of one of the 11 genone
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segnents has been replaced by the genone segnent or
part thereof of P43. Specifically, a rotavirus
reassortant in which the segnment or partial segnent
coding for 25 NSP4 is a P43 segnent or partia
segnent, may have useful properties. Reassortant
rotaviruses and techniques for preparing themare well
known (Foster, R H and Wgstaff, A J. Tetraval ent

gﬁﬂa@i\’r'tﬂaqﬁtawﬁﬁ ‘bbﬁl.@atroﬁlsrcﬁiﬂeﬁ\ﬁ‘omm R IRV B3P 3823r IPQE strains

$ g%ﬁ (2), 155-178, 1998). 30 Materials of
G5PR 5P°"enterest are progeny of P43 and

[ mTunoI ogically active derivatives of P43.
TREBEAGERE UstBninatias ﬁwb%ﬁntﬁﬂf' be/ @driiedasut mnﬁtamror Senfi-

ShrraRe v RAIGH oeple Sifoa ROt HaliegRR L pRYL L1 Y, g

Mﬂﬂlﬂ@tﬂne response that is reactive agai nst Rotavirus
when injected into a host ani mal. 16 In adapting the

otawrusto an a riat el | [ e
{?é TGS iing clon e‘”‘mﬁﬁ%g" F?S‘é@?gfm th? &'P%é‘?of!ﬁéq%r us so
serttion gey be arplified kyfyrthen passaging Ofbﬂﬁﬂlabl? eeldipe.such as any
adventitious agents that may be present and whi ch

SPlasle <8l Eoa pirsSabtna e PRONE Pop el Brend fhokd e fode
Birican gre¢remonkeekidney AGHK) eolis; which aay ke P@?tﬂﬁ‘aﬁd@ﬂﬁ/ linpp @r
Bfif&§ REMK L4 SuRAbIAACRIK ol IkeS mcllde fof BampriVer (ATCE .-

85%@%%&?«5@%@%% G010, R ot 4o 4 PY Ble el
@0). Weoskitablefane MA1184 (rlesun moply} #nd MRS ghuses A TGCEEL- 1)

E:Qtnﬁ&é Nio Stk BlepaliculbiyESURERS RN EmpINEEAIOH bl PoseB.y Pagsaging on
dwith other .10 rotavirus strains to provide

gar(ﬁ»ﬁefs&vgfa&g&v&“%n or cross-protection against

r ot avi rus i nf ect! on or di sease. The present [ _nventi on
alaéiﬁlqﬂémi hekirdy WHewRr miblegdaisihgiélvariahta & itls pemdation eesulting

Ergrgzhe metﬁgd alpJ fg\éﬂe%%%m I%qx%tupé thtﬁaﬁ %1 @Q wa%ﬁt ﬂﬁ;lde@ﬁaqdard

uvant
aecpqqaqum @mrid@gqlon(pg?cqulg?s knpyn @Mge mr%?f,pnb grembelow
rotaV|rus vacci ne for use according to the invention

em;m %e? n*etﬁgc} ﬁ\{ﬁe lh@ﬂﬂﬁ&%@%gmsﬁ’gmn%gpﬁp%@gl €

I'rus"s
mt@srémpamﬁ:o%'kxtf?teﬂmﬁ Sayingrtee @@ragw'v-caavamﬁ%b%s@@ 9rga
ph&usiéli dégvalive theof, Ot avi rus vaccine in which the live
attenuated rotavirus is a human rotavirus and does not
cause intussusception. 25 Suitable ghar maceut i cal
Peneyticelady suiiable sipalquariantipreniation is ity WiCh s Ab1angd e AP (A
adRdthumgn totavirid issdties A3 tiroes in nalfutedsn dphopraték catiiypes rbytahe
i I n Vero

3ot 37 etdthion ekl ofinetof pe 0B LR il on ey

s foanplifcdtiane car bohydrates, pol yal cohol s, ani no
aci ds, al um ni um hydr oxi de, magnesi um hydr oxi de,

WMS%}‘&B%L ivJag deposited at the European Collection of Animal Cell Cultures
(ECACC), Vaccine Research and Production Laboratory, Public Health Laboratory
Service, Centre for Applied Microbliology and Research, Porton Down, Salisbury,
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talc, titanium oxide, iron hydroxide, nmagnesium
stearate, carboxynethylcellul ose, 30

hydr oxypr opyl net hyl cel | ul ose, mcrocrystalline
cellul ose, gelatin, vegetals peptone, xanthane,
caraghenane, arabic gum a-cyclodextrin. 17 The

i nvention al so provides a process for preparing a
rotavirus vaccine, for exanple by freeze drying the

WAsHR, 5P4 6J UREEAGREBmPh 13%@@&3!1999%@&%@ depbstiohumber

SR ok 5 AL B AR WS

al so be advant ageous to fornulate the virus of the
Alméﬁgﬁ thi2 fhdicBted bidig; ahﬂ&ﬁﬂy is IR HirBHIESE mBthed ofsbtairingti@nisan

Dol g and tBbong syfRleRliand RghialBdvled b be

provinead by these criother methbdsdr view okthe teﬁ@nms phthisfinventiop. Sechy
f&h&ionéfﬁeeds&%ﬁal niR@I roRGitudeeste cohsided iobemibiagicay. Such

| b
e e U T
tmie(a! soopeofitbenprisent ingentien. dowill thprefre beunderstond that 1ha jnyention

as%&ﬁrotab&sfb%amadoab havihg@he @arbrities ofthdP4n@biant @b T) .
3“ ngg LTs (nmLTs) which are less likely to convert to
FrEined DRI o f orm t han the native LT are described in
WO 96106627, WO 93/13202 and US 5, 182, 109. Furt her

it WIERe Db A rASd dthatifieGveRTon onacoHipak$s fiterials desved frommuike d

FesRoRIa FOAGE PRty SBeiuil Riparbolilibaun sy g

rropagatinsspihdurgher passagingiclonios, nmtyler prgeduresasing AhsdivP Misus 06
By ﬁ\bd.@mg wara.taay # fnde@sg" byaReleticengiMiRring tsofrduas oSepwbitars

Pigres A Sl i ephote QB B G 2y ™

formul ated in adjuvant systens together wth other
m@nsng den“vBh Miih tHeSlePosited P43uitashiaréciveiied by thednvehtiontncfuge

S
T
v«ermr@p eljeasheneANligRRAn eLleasy Pneo%eawe"tr?ﬁﬁfﬂ ios PYamppie GRS sgRants
vaign dorhp’ﬂlse Yawuént strdidestirgavirud mavhiohlaoe ot pagtrofl onkdlf thealritgenome

Pr ess,
REHRR5Ds oyl by I UBhom i ?E*‘““?%éf* Lo
Seedifisallyr afotayifesPARgPRany it aseB e 5P Al a%gé'?ea} ?"9'“9 for
INSPARIP43 saymeri BT partdl segneet, tray Bavslmlsgafelqj‘opememeﬂehssortant

II"(;igﬁrSsgas and e@“uﬁ.r%g fof Ereﬁmg men‘P H @eIY%% '?leoste? W&J i on

o Loy vent o SE2E] SRBlS Gy praication,

&bt SEev0 (2)M55308,11998. speci fic aspect the attenuated
rotavirus strain according to the invention is
fornmulated with an antacid to mnim se inagtivation
Mtsals GLaafBynisEaRtATP OB oL EBRRHISloaaty a8 deades
QDPAB0 it Sologivaliybtive dedivalised roezas iratirials obtame@&qnp't wgth the

ﬁg% %zﬁ%m -pérfé%f He(vﬂ:@ %h.a‘ﬂgre RESHRRT BiBRY 8h Mirheie

aval |
response that is reactive against Rotavarus when lnjected into a host animal.
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18 antacids which are suitable for use in the

i nvention include Mylanta (trade mark) which contains
al um ni um hydr oxi de and magnesi um hydr oxi de. These are
insoluble in water and arg given In suspension. 5

Al um ni um hydroxide is a particularly suitable
conponent of a vaccine conposition according to the
invention as it can provide not only an antacid effect
M ddapinghearBtaviald jtolarPdpdphiatd celf lin Fbr. exArnpie Vetol coits) it maﬁ be

3 s BHRTE U Jo b5 ORI By ShorkiiSoby KRN o00h By
sayeptitiousagenistthal may bp praseny and whi WMH‘W%%?}& tion
Qbntarbilatioh NI B8 lchsu bf 6B Sinbifivecddvertificusivituses,i this may bedgHedlye

%%lar !reaﬁ'lpe%fésf #e%g‘%bex h&{ﬁ'\%ﬁw o‘i’hecdrés%ﬁnv%%ioq alsfﬂ%ﬁra?t%l y

i um ci assium Ci
Muslarbpféumﬁteﬁﬂrsatﬂﬁmasmp%a'mn tha Otf?fe" Rragedugdor
GBEIRME bh bhustbd atotavifus BF wRENS fomliad therewitis t he
i nsol ubl e inorganic salt, cal cium carbonate (CaC3).
The calciumcarbonate is able to associate with the
The erossrRietectivel rofayisus gl thg sregeatinypition may bp germRpingd vty other
ebwir&gstiah@ tEGrEAEd RditioRal piotetidnve coed-proletionaighinst adtavirud 0
axgnn&dgs dijnentation of cal ciumcarbonate during the
? vi scous agents are 20 suitably present
in the for rrul ation. Possible viscous agents that nay
lTRe presdht invertireigiscDmroviatad IS bitehustsd iofivieus vaiccinfe capable of
ﬁ?‘wﬁqg RIS bt il defibd rret ol dafiRedwitfh Lith6IE H@hT
oSl y on standi ng cdrrpared to
\?l@%@ﬁ%cﬂﬁﬂéﬁ“ agi tation. Excipients of th| s type are
natural polynmers 25 such as arabic gum adragante gum

I
el st linefh B N ide viaEhp oh B BkoriR ﬁﬁyﬁ‘sﬁ‘“ﬁfo??s
mgyova#et rﬁw@@mﬂ"@scentewe ﬁé@e!e@tawef gtrainguch gs 3%
Megin), Tyl ose MH(r) and MB(r)), hydroxypropylcellul ose
(Klucel s(r)), and hydroxypropyl nmet hyl cel | uI ose

Met hocel s E(r) and K(r Vscont rans  MP
é’@’héﬁeﬂ?m '“t’%gfé*sﬁ'é'a‘dﬁfgﬂaé&ﬁ“i‘%e‘é%d'i‘ prasipga i ef° g-rya Vaccine in
WOER tHeaive Mtcdnbatédiokpinisdph buragrenotagirus Ahd doesat caes80
Yﬂt&ggéégp@gents that may be used are pseudopl astic
exciprents with low flow ng capacity. Those polyners,
at a sufficient concentration, give rise to a
Sluitable phamhackltichldtamiersdorgsewith the eteswbied rgavires siran agbording to
Yﬁe%ﬁ%ﬁﬁctny nc}ﬁb Wols@ RndWah (8 alt QWbélJlgP%ﬂltme fbaaﬁpécﬁﬁmsﬁﬁtlon

stan certain,  quanti er %ﬁ{ e
@FRF@W"%‘B'Q“I‘H&S S effﬂ'%fa'"aw%wvdﬁf%wt i3 ‘%ﬁa W‘E dra gﬁr’* 19
[psiysicomals, aiss ghidssal¢raigiutnetytrorille, aragnestpuindrdxige dudioxyapatite,

Hﬁé‘ﬂ%ﬁﬁ&' oxidie ! ut’:ﬁ h%rﬁ)lﬁfét %ﬁesﬂ%&mt@%@%ﬁ&e“u&s@r der
tain sol_ut such pol yne
Y oORRUENEY o3 (VOIS SRS, G941, YRR RTROne.
eatthentaaghe=perarabig@im, Staydedextrie. on st andi ng whi | st

under agitation they forma fluid solution. Exanples
of thixotropic excipients are: Veegum (r) (Magnesi um



10

15

20

25

30

alum niumsilicate) and Avicel RC(r) (about 89%

m crocrystalline cellulose and 11 %

Car boxynet hyl cel | ul ose Na). 10 The vacci ne conposition
of the present invention sy tably conprises a viscous
agent selected from xanthane gum or starch. Thus the
vacci ne conposition of the present invention is
typically fornmulated with a conbination of cal cium

aRé W&ﬁbﬁai@@ﬁoﬁéﬂmﬂﬁsﬂ Adin§a RetEvirh® WaRoIAE, Torexamplé by

d th It
IReR B Ipe R Tl o B ssb R sghegls o Bt VA
waceding:to gwripestian with azvitablecadiyant or W#W@ﬁtwf may
contain addltlonal conponents 20 including for

I fI t I |\ of
R e pirSlaged o iehRiie Sufts o wevefbadh fiesbiid "0
tvbkiclessuch asvieomessir libaspmes; inodildn wajen Qﬁmﬂq@s OhYRTET®R ar e
%amua@gmmtaa@u d? .rpaaamsmnwabamﬁ.mh@céuaﬁamosbmama gt
m nj st er ed i e
5 4TH TR R rsen Bl B ool i Pisposish@Rs housd
decterizl toxins padinularty cholena txrd(ST) in fthe forg ¢f v helptoxin (entire
Gl H&QI@?&% B bﬁaid/drmsrgpémmt lalﬁ@ ehiejotdxin Evicoli (LTt') |
e, V.l
SRR L i st R el bl bk RATHOR Hnefla]
d3 reredeseibed inWNOGB/ORGRY. W&ﬂﬁé“@%@ﬂ H18%108r at e
conpartnents of a single 20 vessel, or separate

sel.s which . can bhe con t t he
RS iR RS PRy RS Eold (SRl bl
einp@qusgsum aSt%Siﬂ raad giopophpsrhery! lipisl A drcrantioniet Frie-Bracylated
\thdnbSho8BR6nP @pu! A (3D-MPY). fﬁaﬁied%pmds la| dtatladjvaits afBliebaibby in

G G, S bk riohBlaa Ffbe Hﬁ%gb sdpafely or i

sombinstion (e.q-YEO BHERAA3) angropnbieferanigie |rbgjjt§taptt%prys together
rv@tﬁeﬂfét édeHise darumpn@ aBwdliikpburtladuvbeiaiufactop 6% Ribi on t 0

%uililtgl ?Jrﬁ'i Yl?n%u anX Q& i%%%?ac‘t?%i@ﬂla&‘ubémn Gﬁ|2t1§ tively

Vi rus e reconstituted with water
or aqueous solution, in mhlch case the |yophilised
A ddASrat SIEINRASH df hEHiclssLint abjlyanBaarcpdl Smarisatis @mibe found in

%@Re Ses Sgn 'il'ho &H} angldyﬂzdw(/gf A};&Sgdhngdltg(? B&P& Iaﬂ Newman,

or mul at ed clum
c%?flymf’d?*‘é H%Y%nlgﬁﬁne gum in one conpart rrent or
vessel and this is reconstituted with water or

S FHioR st bloRled s REMBS fot PackiRGin RGAEF s SRERUshEERARY infnts,
by administering to a subject in need thereof an effective amount of a vaccine
composition according to the invention. Suitably the live attenuated vaccine is
administered by oral administration.

In a specific aspect the atlenuated rotavirus strain according to the invention is
formulated with an antacid to minimise inactivation of the vaccine by acid in the stomach.
Suitable antacid components include inorganic antacids for example aluminium
hydroxide AI{OH); and magnesium hydroxide Mg(OH),. Commercially available
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15 I'n anot her enbodi nent, the vaccine conposition is a
solid forrmul ation, suitably a |yophilised cake which
is suitable for imedi ate di ssolution when placed in
the nmouth. Lyophilised fognul ati ons may conveniently
be provided in the formof tablets in a

phar maceutical blister pack. 20 In another aspect the
i nvention provides a rotavirus vaccine in the form of

Qntﬂé&?qsc'h\lchcﬂré &ﬁtL:Mb R ubeih kr{%tlmfeﬁﬁon%oﬁlde MYt (FédeahdrBwhichn
er a I nvent i on e
BT AurgiR oy srmhr i PG TG BRR b i Vater

pdt are glyérnin sespe0siem 1 ot avi r us stral n, wherei n the
conposition is a 25 |yophilised SO|Id capable of

di at e, di | utj, wh I d
s Oy Lo B aPR STttt Vel orbcetion e
Beppaiiryi tothedivertioh ae § camproyide mgnihamniaqm%ﬁeﬁm alsqan

suifahftiGdte. qui ckly to prevent swallowi ng of the
undi ssol ved tablet. This approach is particularly

advant ageous for paediatric rotavirus vaccines. 30
8lsp saitablg forluee s antacidsdn the vaazine f the inventiot) ale praganic antacids

E&l{h%%'oﬁj&ﬁ:c%ﬂ %}bbﬁ}af&d‘a%” ﬂﬁ@ﬁb%ﬁtﬁd@{g thd V@EiBREdnsposition of
aci d such as calciu and.ca_ Vi s

o fventon o i S s ERboning o, Syl sREE e
puchssisbdivm iateicppotassiumritptevi de a | yoph| li sed

formul ation wherein the virus conmponent is any

rotavir trai for at ed. w
xR e ek el toey e ppec bR BranglSollpSefih of
present iriventionisithdiesdiubieindrasnicisalmaichemeariosete (@b Q) Theown
EQSGH'chBS%Cte 1s?§lb 'ﬂ:gaéoééit b {vibine rdéWUQ&ndCtﬁ? fotavRus\dctivity id O
ro e ive 0 n,_agai ot avi rus
p é??ﬁgﬂmﬁﬁ&ﬁ@ﬁ?mgl Hﬁﬁh?éﬁP”% e§§g53|de effects in
typlcal vacci nees. A sui tabl e anount of live virus
}errQ %Qairlnla&fatbﬁ ob@!dlﬁ?@éhrﬂc@aa@@nﬂ@ﬁe fimistepf @sdBusggents are
@ ) @ %” ase. A typical dose of vaccine may
Eﬁh% iPEEETIETT P8 Per dose and may be given in
several 10 doses over a period of tine, for exanple in
%ltﬁ@ﬁ%ugé%éﬂﬁ Nt H&y&g h%!&lﬁlll’db bsétﬂbﬁlésﬂabxcnplﬁﬁlef its
e al ne v
PS%”"S%@B F%Iutgnés cgﬁ‘ %P as cf’o SoYutlor?hévﬁg h[&nérglrls{cpﬁ I?Qcﬁr?q:
devpdreshiority visensit yridesagitatios. ﬁm'l@?'\ﬁa?f ﬂks%w%%'ﬁ na'esaégo'ms
REch ¥Rk icunl, 86 érh'@ghnt \&Garragan Biginkieg) PectifBs afsemiBydnthetic
a?ﬁ'mpf'{"u ?r% f(gfea%r'g%{ee ! X/ r%&(h@ lﬁ:lo?éé [’I@log?sd(?@ mgﬁ'lylféllglrosf(l\nethocels
o, baceip SRAMBR) hishosy RNl Cse JgaisD), and
'h?df@iybfoﬁ@m@ih?l@élh&l@&é (Mhtﬁhf:elﬁ ERIaRO RP, VisdoheansaRHG®) hargeneral
; es ?eu opé%sllr% ?*ch;ke%gs %e use-g (?q %@f&.&ﬂﬁux&ﬁopﬁ%ﬁeﬁté‘ )@QH&I%

e Ot er sul Ses
pﬁm@@ger@ﬁthabw hesised ara@seugprlasic axcipignty withlaw fipwing capacity.
ﬂ'ﬂbéecbblyfdéﬁs atd dufficieAt doH&nirativh/ Ve rise td audthetutdl fhéd errangsment
Vv ac | Nes | - |
g%srg %{n ah 0@8\ vis %égt% ﬁﬁiﬂrﬁa§ L%I%\tw ﬂ%mgg%pagﬁjoc% sgagglnh "h &rtain
rageniity of grergwnaeds o keingd &t the sxsteatie Sl fryingang fransfer.

i nventi on.
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Sera fromtwelve 4 to 6 nonth old infants vacci nated
with the P33 material as described in the Vaccine
(1998) paper were tested for neutralization of P33,
P38, P43 and 89- 12C2. 25 ihe range of neutralization
titers of all the tested sera is simlar for P33, P38
and P43. The statistical analysis shows no
significant difference in the overall neutralization

Ektb@biSened@8 (dhRhtioR] dre hBddea to/desin@asmpoFirilsths sagRs4l Suit hat

h f f [ I
PP LBl o BB ARACS 0 i Pas are

Bearapigs,of WIWW@Q@'@F’Q EQ!EOR?&PQQ?E XyManepay. 30 sera of

P33 vacci nat ed |nfants This observation indirectly

THSP Bygeipls colind £ sRIAE0A il Efad: SR lgl
fame affigig solgtion. fn@nwmmwomwtcwwfm Varoum @} agnesjum-

E’I&Qnmmncbﬁ)’\&\éﬁﬁwo‘él RC® {dbe@Boteymictoéristsiinelcemmstand 11%°38

nd P43 Th rvati on suggests that the
?S%PSPWQVPg QRgﬁ non- conf or mat i onal neutralization

epi topes of P33, P38 and P43 are not equally well
TRE REBhe &ﬁnd&&tn&ﬁ’kﬁf ti Présentfii@ntiohrsbitably ddtiprises acisoausagent

§Qﬁ§%ﬁﬁ%W| i %§ep| 5&@” indirectly suggests that the

opes revealed in this in vitro
assay were altered bet ween 89-12 C2 and P33, P38 and

ﬁ’ﬂ@sth&@a’cbh& bﬁrﬁb’ds')forSMitﬁé\:béﬁnﬁﬁ%ﬂﬁBMfﬂbieallqfonhhletep wglsent
i nvent I 0 an attenuate
BB et fiondld o oHiSnd 3t

ype 1 n the manufacture of a
vacci ne conp05|t|on for the induction of an i mmune

Uﬂﬁpeémnaﬁﬁbﬁmn@ofméd i $hedifiveationciultSbyrisshide Bugaypfer t 0
{%|ég¥§%é ‘%g%&hgg conposition. 2. The use of an

nua avirus strain froma P[8] type in the

nanufacture of a 15 vaccine conposition for the
TRElVekin® Borfifosilion hdXBAdING td 1BS Peersion mgatontdin aiditiotal vompements
P05 1T R hiburings (RO ot o R bEloriostatc
lﬁﬁmﬁacture of a vaccine conposition for the
i nducti on of an i mune response against a rotavirus 20
Weml ‘;}ésempattlo@tl? klvacdhe cbRBoditRh aBGRdith 12 ifvBntonlafs 3

erern an I nmune response |Is additionally induced
&5¥9398¢ rotavirus infection by a GLP[8] type. 25 5.
The use according to 1 to 4 wherein the inmune

ﬁr?ér%%ﬁa%lé éntiqo@fﬁdéﬁ? theddaidasd aJnYiﬁIst%d a£f9 'fuﬁucr BinfNdtibA! SSuitably

seroty ese serotypes f rence
i g e = tostinel o< e 0

Wwheteepondrite ser ot ype of the vaccine strain is a Gﬂ 30
%FrOtVREc&ﬂﬂmBHe non-Gl serotype is selected fromthe

I st conS|st|n% of. &, G3, A,
ii) liquid compone

In this embodiment, the virus component and the liquid component are normally present
in separate containers, which may conveniently be separate compartments of a single
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&, &, G/, &8, G10, Gl1, G2, G113 and Gl4. 7. The use
according to 6 wherein an i nmune response i s induced
agai nst both the GL type and the & type. 23 8. The
use according to any of | 4,0 5 wherein the type of the
vaccine strain is a P[8] type and the non- P[8] type
is selected fromthe list consisting of: P[1], P(21,
P[3], P[41, P[51, P[6], P[71, P[9] and P[11] types. 5
Gossd/x@ stiRrate easesislvhigh t4h B cobicid h sUeh b WY Bt the Sid Ksdine

iR SRR Bl ey 1R o070 ercim the

conmposi tion conprises a rotavirus 10 having a VP4
=T ) léélﬁ‘ﬁﬁtu&inl’\tge viru3 rdyDeli& Hi§ Rrmde a SQUI/RAR.CSuibly theasis

%@@oﬂém shg)ghifig ggépﬂﬂfe/&?ﬁiag OSI (?abk? atﬁgrbér@s. ma%\ zﬂqog L' on
$9iian.nEredyopbilisenyvingy may ke QW‘@MV @MSNPW?'PQ@ E‘t"ﬁ‘rqma@@d on.
dompoditish tt pRdacIiqtidVBicding fdrthullie. elitBrnbiiely ddyGiliced virus

HRTR leSSiRufheld g%f&y o8 6B, R TR (bl vie

| ONS
?QW'H@ %‘ﬁ%@ '"ﬁta“ap@gﬁﬁ’wwl fromthe start

codon. 12. The use accordlng to 11 wherein the

gl.(ﬂggl? St"u; va%&ng %ﬂﬁtﬁéﬁ%ﬁ %otﬁ%r QV}Hs %mggn ngmfblﬂte}ép wﬁh%glpm%m

I de sequ
@ﬁ"bct“ﬁ@ af‘% P‘?’@W“ﬂ gumip OTECPDWHVFW%O'(VPF%@“%B@ istreepnstiged with
witetst@fiedas §oltioA breBéitt irl th® SocBS conipdrte vavased. (G at
position 897 fromthe start codon. 13. The use
according to 12 wherein the VP7 gene conprises a
Inaeetberianipadigent, bp ¥accing GAPPISEPH i§ asﬁ"t'%ﬂ?l’ﬁ‘%w(' Fitably
pophiliseddaké WhichisGuitdblieoidimmadiate Ajssdiitiod whempladed irf B nidluth,

éﬁgﬁ@%h ?dn%plat%%z niagggﬂfkhgnuﬁ;é ch\ahvﬁé’éjﬂ%e féén of iiftdRG.

e conposl tion
E’@ﬁ’ﬂi‘q"ﬁ'@é‘”ﬁmﬁbﬂaﬁbﬂ rus having a VP4 gene conprising,
in the nucleotide sequence, an adenine (A) at

E%@bkﬁ'uér%nﬁ c% ﬁlg m%gl‘;{loﬁ g?oarﬁgga ﬁ)téfgn%ﬂa réeg ié?thﬁEf%rﬁrp&% 65}!09 ene
@ﬁ?ﬁ@é&etfq’ﬁ'al?%’“ﬂﬂ@“%tl de sequence, a thymine (T)
at position 605 and an adenine (A) at position 897

i;r_\raﬂﬁhér%geﬁ:g ?\é?nﬁgﬁi’?ﬂ 'Brovﬂ!és a B?ﬁpoglﬁ&\ &:%gglgg? g ﬁl/et edmc

e conposition I's capa u0|ng
wiavigissttraiat ip rerticiss adwmag sptavings %’ﬁt"e\”ﬁ‘ﬁ'?'g t*ﬁrFBWB?S"EPP & hea
igepinsieet dalid capile bf iomebiateadis3diutiohethan plat! intheanddiH f er ent
type defined by reference to either the G and/or the P

the attenuated rotavirus present in the

%ﬁ%ﬁ'& Herquigh dissqlyinartaplet aegording 16 M IMGNTQY Ae5oligrdp EPﬁ“‘l“Hbd
tbe syt suffimientiisquidklylte pretent HA46lIpwiog efthe welissolvarl tablet. This

approach is particularly advantageous for paediatric rotavirus vaccines.

Suitably the virus is a live attenuated human rotavirus which is formulated with an
inorganic antacid such as calcium carbonate and a viscous agent such as xanthane

gum.
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5 popul ati on of vaccinated individual s agai nst severe
gastro-enteritis caused by infection of rotaviruses
of at least two strains defined by reference to either
the G and/or the P type, #ihese types being different
to the G P[8] type of the attenuated rotavirus
present in the conposition. 10 17. The use according
to 16 wherein the severe gastro-enteritis is caused by
IATOrSRF hdpBct@f the Pres@itinviition isth prlidk 8 §8philisbd emulation lwha®in

e A IR ot WERUAES Wil B
@d xanthgpgaws. 15 19. The use according to 18 wherein
the severe gastro-enteritis is caused by |nfect|on of

ke ot i Ingh 2 bty A7t herbd B rowfthendlifes,

use accordin e severe
jusing a gitable By‘ownp@bfp Vi te proyide effectiver nagh 3 againsh rofavigys
linféton \alﬂ'nout-alﬁlf'm amesarsmerwea@m dpicabDlacdnded. 2Guivsbleragriolnt

e A Sl oo 9" IR Tghvog W A . »°

wpicalzioserpfvacgine Wé@fﬂﬂf‘?@ 019y perrdose f"esi may ke-ivesiimseveral
\dases ioRét d peribtbsitime] YoPexdmPie FEtwb AI9$63Ryiven With & ad-Merth interval.
%%ga%:s ma hl%%e{ré}%g %ta?lgd @pl?aglném fisn % Hos r}a’teggrqplg L Jord

|dﬁ$ee@s'me'm Pﬁ#f@%’ﬂry i ava\PPm §°'-§‘t’\°&| Tmhe 'Btn@a'&ew?ea doses may be
GrivReDori s frn tmlmbmthsmg i mgoptlmalanﬁubu ot e virusonp singlé um or

G APl oo ol ol i ok Gl slord
ﬁt@n‘éﬁrﬁé@ﬁwnv%\ﬂnq q#awtﬁg owt'b?q&ﬁhwnd@@]@b@eona@%fn ﬁ%‘%ﬂem'

rotavirus fromone P type and/or for preventing

ghg Ga2Re ofifie asénﬁgmam&u@h@avaﬁé@@gg B%L {iRked {oERof30n

ga@-n% ﬁ\her c!'ﬁq%eédhf ﬁ@fr@@rpomv"a% t%tﬁuna?ve!y qt*t?f w?ﬁa dve virus
rvmﬂeatdr oral ddnomisteatiortingy 18y givein ifPa tepaeste dise butronahesseeai f i C
E6h a@lhe MG LEVERRL 95%60@@&%&0&5?%%’ thd fertioR®t hod of
|n ucli ng an | nmune response t rotavirus type
and at | east one of the non-P[8) types selected from
tSem fragf Wee 8 GG mBiith 0ig infénts V{cdihatedpilt] the PBBinate®l 4% described
B ] 2@91 B9-
GhyFABl ot o e i bl oo,
%od conpri sing adn1n|ster|ng to a subject a
conposition conprising a rotavirus P[8] type vacci ne.

ITﬂe ARgs Qﬁ{eu@a?imﬁh tifdfs dr Bftnb %Featshrgns i ?or'P%Niigﬁf:S@\éth pas,

an’ 1 sol ated non-structural rotern
6 F @115 ATRIECONS P RMCE EHfefeHaH i tergh peaion ers
ligRirist albthreieviruses Jikie stigdddtsithal ghreenetfotniedioead ind adnjcoafiarmational
InSQlftth By ﬁ@i P38 aR@FAERE Bkl G RTRELFBSthE anti-P33

nucl erc aci d se n epti de,
Gbreioh it tRtes PRGN PRt fhareaty siagkets Fehes o
mehtpeﬂizaﬁemepudnessrecpabn drethisim \itro aseaspwers ogt alterad bétepen RIS, B38
Shgpgsnce as set forth
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in Figure 6 (SEQID NG 8). 15 In still another aspect
of the invention there is provided i) an isol ated
rotavirus protein 6 (VP6) protein sequence as set
forth in Figure 7 (SEQ I DO 9) or i munogenic
fragnent thereof; ii) an isolated pol ynucleotide
sequence whi ch conprises a nucleic acid sequence
encodi ng said VP6 pol ypeptide, or imunogenic fragment

tri?@éﬁga‘df nbitializaBon titer§ of PERTRCRObYEUE bigraficantty diffecs fenci@33,
C [, . NUC A A
o 53 i S B g v opEHGIGS) o b o Hralona
newralizatiofesitonsd of P33; R38 ansyR48,2re nst eqq@!hsw"rfvfasw%ﬂbvége anti-
PEDGR O B3 actinated/ifahts) His BbsehatigtndiectiisugdesBahdt e dose

ei.ther al gne or a.h t '

b ipion s ve e NG R v SRR Vrd oo BBl B 12 2
pndf R PehandP3#3. The fol | owi ng, non-liniting, exanples
illustrate the invention. EXAMPLES 5 EXAMPLE 1:

SRy b e el plsbrd Rl PRGRAPC. O°\ 7 s

fromdifferent passage |ots 10 Sequenci ng of VP4 and
YP#ng asae&sg g@émattas Win(fﬂiﬂ dRfype mnamhém.)r&sf a
passage e .l she . . .
2RO Aok 14 6T of 8 BREA  fB olddE
p e rdifterentR) type tet that BeeipeMPeFitidas rever se

transcri bed and anplified through PCR in one tube/one

tep. 15 Priper - 5bi.s.: [ indf i

2 dRaniTeran oiidiel R iurifn AP b (ebSa
an‘ﬁBWﬂeéemPMiOE?Rflﬂ}ee"WPfP"g% ARIMMEAE rg8pERsRAERARS! 3 rotauiys
beawmicheontpppd using different primers (see Table 1).
The passage P26 sequence differed fromthe passage P33
sequence by 3 bases (at 20 positions 501 7885§nd %ﬁZ
Bp The gee efife attenyeled sieMHg strain fgpya GHI8LYPe IR ihednagyiagiure of a
VPR acdinkQBmp6diion a6t theGRdUcign df aoimniUne resparsi agaiokd B yotavitoe

pa uence scans of VP4 and VP7 show at
nuﬁ%?%%‘%%gf?@'ns the presence of the passage P33

sequence as a background. Thus it can be seen that 25
RASHE U R26rding ta1 10 Swhersn af imiduné eapdnse isveaiditionatisinduche
pas : em honogenous in VP4 and
hef@?@%éﬁ%&ﬁé%&%ﬁgﬁ@5§§?@§§%$able 2). 30 Passage P38
(derived from passage 33) was passaged 5 times on Vero
&el the uadisbcodingpd ayerviidngn thairemeetrespbndghy indungd wgginst two or

S eqHGL feRirs JRecB38ro ysg\éguﬁ%hnéd'bp faferenchitd! ﬁlegf@rPe

was no mmj or change I n popul ati ons between P33 an
P3gypes.

6. The use according to 1 to 5 wherein the serotype of the vaccine strain is a G1
serotype and the non-G1 serotype is selected from the list consisting of: G2, G3, G4,
G5, G6, G7, G8, G10, G11, G12, G13 and G14.

7. The use according to 6 wherein an immune response is induced against both the G1
type and the G2 type.
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TABLE 1: digonucl eotides used for RT-PCR and
sequenci ng 27 nane sequence position VP7 Rota 1 GGC
TTT AAA AGA GAG AAT TTC CGT CTG G (SEQ ID NG 11) -49
to -22 Rota 1 bis GGI' TAGLTC CIT TTA ATG TAT GGT A
(SEQ 1D NGO 12) -16 to 10 Rota 2bis GGT CAC ATC GAA
CAA TTC TAA TCT AAG (SEQ I D NO 13) 1014-988 Rota 7
CAA GTA CTC AAA TCA ATG ATG G (SEQ I D NO 14) 266- 287
Rota 12 TGl TGA I TT TTC TGl CGA TCC AC (SEQ I D NO 15)

AcTietsn e ey 3L s b Sy F o Sy i gt

AT'FYDF@Tid tmwmam@ igyelectsd fosRtts isbeaeistingt: PINCPIZl P13l/p4

Rot fdPi1TTpeATA GAC A (SEQ I D NO 18
?“‘5’35?56?@?@%@ é&clwcpp?{s' TTA TAA (cc ?SEQ | D I\IO) 19)

878 859 Rota 5bis TGG CTT CAC TCA TTT ATA GAG A ( SEQ
19D Theus©accprding to Rwhereip joh Enmpre respanse/Agindyced against hoth thet
AGp([ﬁngj{thN%&%ag 878-856 Rota 25 GGA GTA GTA TAT GAA
T AG (SEQ I D 268-296 NO 22) Rota 26 CTA
| TA UT GTA CTT TCA TAT ACT ACT CC (SEQ I D NO 23)
298rhe@se aqRowing 2y arynf TR WTHEITING CPMPOSHIRT CATAISE A rtaiuG

( SEavihéa NPy %ér)e rigiiep in thivhutledfidesbGuentd, afibsst bAéofTheC

TCL CTT ATA CIG | 2 t
T AToRpRo adgni e%%@e(aﬂ éf"?% R it p21¢ ) 5 poglin SE°
AATNAGThYETR s (TARRPasitiorsSa) from teostartpodon48- 1070  Rot a
45 TGI AAC TCC GGC AAA ATG CAA CG (SEQ I D NG 28)

% B8 joordii e 1owhortn 2 Ve Winncoaens £ e skt
ceccommr{rm@ adpningoh B A)at pasitippe EBB aud 842 8o arthynioespesedT) at

AA?poI@n SivFrofnlte A&t &R | D NO: 31) 1465- 1487 Rota 40
CTT GAT CGCT GAT GAA GCA GCA TCT G (SEQ I D NG 32)

1487-1465 Rota 39 CAG ATG CTG CTT CAT CAG CAT CAA G
(18EThe|uSe ARDOGHNE tq Th@hergin the crpppesition compriseearotairuTisyina s
TTA/Pen68dmiasin@hiktreBubledtidd seqlidaké; dt Tékst onat e IolioldAd: a

i et A i ek B RED

NO, ®sifionp¢ff fropphgstad ggiop311  TABLE 2: ol i gonucl eot i des
used in hybridization 5

13. The use according to 12 wherein the VP7 gene comprises a nucleotide sequence
comprising a thymine (T) at position 605 and an adenine (A) or a guanine (G) at
position 897 from the start codon.

14. The use according to any of 1 to 13, wherein the composition comprises a rotavirus
having a VP4 gene comprising, in the nucleotide sequence, an adenine (A} at
positions 788 and 802 and a thymine (T) at position 501 from the start codon; and
wherein the VP7 gene comprises, in the nuclectide sequence, a thymine (T) at
position 605 and an adenine (A) at position 897 from the start codon.

15. The use accorc!ing to any of 1 to 14 wherein the composition is capable of reducing
or protecting against gastro-enteritis and/or diarrhea caused by infection by a
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name sequence position VP7 Rota 41 AGI ATT TTA TAC
TAT AGT AGA TTA TAT TAA TC (SEQ I D 882-913 NO 37)
Rota 42 AGT ATT TTA TAC TAT GGT AGA TTA TAT TAA TC
(SEQ I D 882-913 NO 38) VP4 Rota 15 ATC CCC ATT ATA
CTG CAT TCC TTT C (SEQ I D NGO 39) 807-783 Rota 16 ATC
CCT ATT ATA CTG CAT TTC TTT C (SEQ I D NO 40) 807-783
Rota 35 ATC CCC ATT ATA CTG CAT TTC TTT C (SEQ I D

réta\)lrug Of/s diffetent B@E defitad N @fme @ lelthérite Ehku/or e P Gpe of

28.. The bases shown in
boI Wﬂ% %‘?&BF@’JZ B 'bth? ﬁ%"'?s?%ré of specific
sequence var!at!on in VP4 and VP7. 5 TABLE 3:

§60ae nseeaeéaaingtd 5 Widrein/ind oaﬂsbs\fa? is 9&@@.& 40% %hka:w?a inaVP4

VP7 605 897 67
2630 8Pt eGP aga0e SRS 0 Rniitk cafopd RV (, 7°

ir(fmyﬂ retgdruFesiof At Igast M‘H@nﬁ\#@n&q mQeferenpa® sithex tme Q\l G
T Ghéor MEB@pB‘kﬁesE bénJ differert YRI5 1 P{sPypd &F ik ARAGHH

&e from g% mhlch wer e devel oped to the
IeJ FwﬂFpTﬁ”BFH %ﬁmQﬁﬁ the VP7 897 bp position

nucl eotide is G rather than A as in the P43 sel ected
G ARG usel Acdrding T316 Whelrdin fhe 3@195’6 @@h@&ntem.sns 0Sedy iféttion of

i sol euci ne_in e. Variants
co rarrg'é‘ﬁﬂ‘ﬁ §f ?féﬂa{s{)ﬁ'ﬁ&% P"Fﬁtz"‘ge'l%* gﬁ o'é@gs clone and the
clone in which there is a Gin VP7 at 897 bp fromthe

% Athb usé)é’daaramw £7 iReriethe Aon-B1 bErBtypdsaRé Snyadf G2| B3, and
q? a been vaccinated with the P33 material. 15 In
Tab

9?5Te ‘where there are two alternative bases at a
particul ar position, the first of the two represents

thernd gwaewdmb tEARrGin (he saver@gdstro-papritlsad dadsedasythfédiion of

secon pears In a m nor

popaer)tg{"ruSﬁ’Ir gﬁﬁsgw’mgﬂm@t??&%spvar i ant popul ations are

j udged by

20. The use according to 9 wherein the severe gastro-enteritis is caused by infection of a
rotavirus of a P[4] type.

21. The use according to any of 1 to 20 wherein the rotavirus strain is ECACC deposit
99081301, or is obtainable or derivable from ECACC deposit 93081301.

23. The uss according to any of 1 to 20 wherein the vaccine is used in a 2-dose regime.

In another aspect, the invention also relates to a method of inducing an immune
response against rotavirus infection from a rotavirus strain, the method comprising
administering to a subject a composition comprising an attenuated rotavirus vaccine
from a different strain. Specifically the invention relates to a method for inducing an
immune response against rotavirus from one P type and/or for preventing disease
associated with rotavirus infection from one P type, said method comprising
administering to a patient in need thereof an attenuated rotavirus population from a

different P type.
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the strength of the signal in sequencing. 20 Table 3.2
VP4 VP7 501 bp 788 bp 802 bp 108 bp 605 bp 897 bp

167 as 263 as 268 as 36 as 202 as 299 as P26 Leu
Ay/du Ay/Arg Arg Thr/ Meis lie (AGWK) P33 Phe G u
Arg Arg/ Arg Met/ Thr Ile/Met (AGWK) P38 Phe G u Arg
Arg/Arg Met Met/lle (VERO P43 Phe GQu Arg Arg Met
Ile VERO 29 Table 3.2 shows the am no add changes
resulting fromthe nucl eotide differences between the

' . TA 4 VP4 (7 - 80 (¢t 1 \/
5 0Bl P oo yeni st st oY Kol anifube
Reperse @ PlEjagtavings fypaand g lqgsiona ofshe persBi8htypes selegteg flom ghe
groilp dbgtuist;nb of: Pml.;'[_z]. ﬁé}’e Pl4], P[5} Fa6), B P(oh Phin), ¢{12p) R{04) ahde
R ubAREG vhrf) St fpp g ASRAPEeGRy ddhufiaeello o
buybiect aicompokition comipdsingrajrotavinus {8 type¥aemn®e f r agment s
generated by RTIPCR were hybridized with

| i gonucl eotj.de. prabes specif.ic.for '
PP BEe RS AR reRR rblideh o iochREl homRLiaal oSS
{NGF4) proteincsequente Roseh forth in Figire 5 (SHEQ RNO:RA IMMEnoganic not
%dtnli'énﬂﬁlﬁ@ofl‘t@,anﬁsﬁb%_téd%lyﬁ’@%ogﬂe?@ﬁﬁéibe which Bempgn8és a nucleic acid
mat eri a i A ]
bR antodiy saR ARl o Benfes] of i RpderlOHBpn e et n
isplafed pelyrBGleotidessauaneas whichcomprisns| a nyRlalg 2pid SeqyeRceAfSet igith
MFidPSS ISER mND:gNt s in P26 (see

in still another aspect of the invention there is provided i) an isclated rotavirus protein 6
(VP6) protein sequence as set forth in Figure 7 (SEQ 1D NQ:9) or immunogenic fragment
thereof; ii) an isolated polynucleotide sequence which comprises a nucleic acid
sequence encoding said VP8 polypeptide, or immunogenic fragment thereof, iii) an
isolated polynucleotide sequence which comprises a nucleic acid sequence as set forth
in Figure 8 {SEQ ID NO:10}.

Immunogenic fragments may be defined in the context of this invention as fragments that
when administered at an effective dose (either alone or as a hapten bound to a carrier}
elicit a protective immune response against rotavirus infection.
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Table 4). For the VP7 PCR fragnment of the P33
material, position 897 hybridized with Rota 41 and
Rota 42. These results established the presence of at
| east two variants in the 233 20 nmaterial. EXAVPLE 2:
I sol ati on and characterization of the P43 clone To
i sol ate P33 conponents as a honbgeneous Vi rus
popul ati on, three end-point 25 dilutions of P33/ AGK
e PRKVhgCRInLImiting | exaimples Nusiat tesidventien. r esul ting virus
was used to infect Vero cells. Positive wells were
sel ected using two criteria: growh denonstrated by
the | argest nunber of foci detected in the wells and
Exampreg | sol ated positive wells on the plates, as 30
is done classically. After 3 end dilution passages in
96 well mcrotiter plates, 10 positive wells were
EXAMPEE &cDervenstration/ et steain B12,at passage 28 (P28 isa mmiktitie phy
{diinfs i el d. Based on yield, three clones were
devel oped to passage | evel of production | ot.
| mmunor ecogni ti on by pol ycl onal anti bodi es was shown
Sequsaciog of VBS anshVYRT grneq fem diferent nagsage 18ones and
Baduar@nh df VP4 ah®URE géree frbid Passhige P2 phmiry AGMK delis) classege
(eegt?ﬁ?sges o@s o;g%sec‘cl llggw %&A@MR Eélgfnéf‘gésggge P eanf:i bidhge

on ased on y|e an
géawne@fomme Tetel RIVA B2ETOB YES FYE™R Hranscribed @ §mpN
HisUgh PERVCondGAg@Stepn Vero cells to generate a
Master seed, a Working seed and finally production
| ots. 10 The sel ected cl one was _geneti cal |
Eriaers Roter Sbiseand RotadiOpip amalfied e e8tE ¥PA ggnq @dwmefs Rota 1 and
RORLOR &MpEAed ihe\dntreadRtt gehty. Thé BORmtarial fen tiedryseaperced ksing

pdization of the VP4 and VP7
?ﬁgﬁgﬁlﬂﬁ%{sﬂ %’%agieﬁﬁ.e PCR anmplified materials. The
sequence of the VP4 and VP7 genes of the P43 materi al

ThepabisatiiPI6sedquegey diferdd fomdtha passageRld seghencahy3 dases (at
b SGRLL 534, 780arfdBbe bﬂ:ﬁ HANRELNBHbN irPird 41 vy réctRes pivene

has assessed rE%a se ective hybrl di zation using
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tMP7dseieiTable 2boncent rati on of 20% for 1 hr. Ether
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tPIaE‘.srage P38 E:lenved?r%rdn pvégssage 33) was passaged 5 times on Vero cells and

displayed the same set of VP4 and VP7 sequences as passage P33 {AGMK cell line).
Thus there was no major change in populations between P33 and P38.

TABLE 1: Oligonucleotides used for RT-PCR and sequencing
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ATC CCC ATT ATA CTG CAT TCC TTT C (SEQ ID NO:398)
ATC CCT ATT ATA CTG CAT TTC TTT C (SEQ ID NO:40)
ATC CCCATT ATACTG CAT TTC TTT C (SEQ ID NO:41)
ATC CCTATTATACTG CATTCC TTT C (SEQ ID NO:42)

VP4




used in food,
2.
formul ati on
preparing virus doses.

and fl avouri ngs,

in this case 106-2
suspensi on is added to reach

32 Bacteriostatic agents for exanple butyl paraben,
propyl paraben or other standard bacteriostatic agents

may al so be incl uded.

a final

Lyophilised virus with & (OH3 in liquid
5 Standard techni ques are used for
Frozen purified viral
thawed and diluted with appropriate medi um

TREERES $Hol in bhald firbe id TabIE @ afthd§ike of specifidstinhérrd vagbrein
VBdleothYPAUp to a desired standard vira
ffu/m. A um nium hydroxi de

bulk is

quantity of 48

TPl sequench ypriplnn "\/VFﬁgndc‘bDrﬁﬂi’g?ﬁl on is diluted with

H&ggnglsatlon stabiliser (sucrose 4% dextran

| .

8%

concentration,

LITtrce, III5°1I

stab|I|<eﬂw£§n
TER L O
ials is

C 736 bp-
S 2694 Q
S @FAVI

t hen d

T ppe!1 el
ofAGMI©

O¥68 bp |
I @688 el
IS

ut as (

Ibd.

= 5
)1 i2685a Y

BB
299 aa

FatcoR a

lescri be

d G4 0S|I
] i n par

1. P38 3,

[1sed V
andard

Lyophi
tion St

RGATAO
es _are

) IT6C Db
used fo

| KB

of

ng
t

dokes.
ted wt

thts d

dacl.r

g VI rus
nd. dili

ionf i

PAAGi ¢

b d vTraI

b kAi s

i ed d&gle

-\+vn+;

A\ A erw i |

Mhpcf 8 ol i,

NB. tln %§e&>ﬁ§ S:o

suspensi on 1S
10

& Vai

tone,

less to blister cavities.

15 Iyophlllsed and the blister

E{PS;(S}%%&% 5 Rt

e for exa

&ﬁ:ﬁﬁahw

20 nlcrocrystalline 30 cel | ul ose,

@M%@%ﬁmUtyo

RigAERYeRIot. H1ed/R7IRE7 bp Pﬂ%"%@ﬁﬁ%‘i’? s & ratler thap dyasdn e 43
Isgiennéu dion®Aa Thie Pesaltsdid b Imethithinetin gicerahign isdewireriothe amino acid

*

(l)arwn eg%é%h%%&%c%wﬂﬁ CBVI rrﬁ?ﬁé abne |n

p

vhigh there i3 8 Gdp VP AL 894 @Btf"P'ZE' the 51311 5o
afgtsovtechatl bedm andihaed wittesPIX matériab M or
The conposition is

25 cavities are seal ed

iy Tableck friwbere dhare srg twarpliernative hegesstt aRARF R PRYHX Ng ffsL of the
avcerepmgdntsdaglbdse which apparstitn e majon popuiation dngdnesecde is the base

and silicone pol yners.

orb ﬂ/gfedetxpr@ﬁd ugthe stools of
preferably

Majordhrd m%@«%aaz%obmroﬁsdars fUdSed by

nesi um stearate,

t“l‘ﬁﬂ'@@ 'Pﬁ?%’g%""%ydroxypropyl met hyl cel | ul ose,

a

Fhbleddri ngs may al so be included Exanple 5
otavirus virdP4titration for |various f MRl ations
5. 1: Compapqiken |bdBieRn| | 8R2bs ¢ bes ulc 898 &P b asgg
i 822 [3R033a a a3,
t'E;%E;b_ef oi‘%‘ Vi|r SYelP e br '!(_ e ABhpdsiride | e
o Saﬁ,!ileaﬁ I y\'&?hl 1 aaAIJguu TRy Arg V'D%mm,t Ot
(AGMK)
P28 Phe Glu Arg Arg/Arg Met Met/lle
(VERO)
P43 Phe Glu Arg Arg Met e
(VERO)




10

15

20

25

9806101 Lactose: 2% 10 622 10 4.87 Dextran: 4%
Sorbitol:3% Am noAcids: 2% 98G06103 Sucrose: 2% 10
5.28 10 4.92 Dextran:4% Sorbitol:3% Am noAcids: 2%
5 P43 rotavirus was fornul@ted either with sucrose or
with |actose as shown in the table above. Viral
titration before |yophilisation is the viral titre in
the conpleted fornulated |iquid (containing sucrose
iRl 3. BhhoWa [Hal dnfito it dhERkes Esliting iebrvihb odkotitld differences
beyuRhithe vaBariton step. 10 CGood results are those in
which a <0.5 |l og decrease at the |yophilisation step
BAMEQ. 5 |o0g decrease during the "1 week at 37C

(accelerated stahility test). 3 achi-e
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The change in populations between passages P26 to P33 on AGMK cells has been
further confirmed by slot blot hybridization. The VP4 and the VP7 gene fragments
generated by RT/PCR were hybridized with oligonucleotide probes specific for each
variant (see Table 3.1 and 3.2). In contrast to P26 which hybridized with Rota 16, Rota
35 and Rota 36 and not with Rota 15, the VP4 PCR fragment of the P33 material, at
positions 788 and 802 hybridized only with Rota 16 and not with either Rota 15 or Rota
35 or Rota 36. These results established the presence of at least 3 variants in P26 (see
Table 4).

For the VP7 PCR fragment of the P33 material, position 897 hybridized with Rota 41 and
Rota 42. These results established the presence of at least two variants in the P33

material.
EXAMPLE 2: Isolation and characterization of the P43 clone

To isolate P33 components as a homogeneous virus population, three end-point
dilutions of P33/AGMK on Vero cells were performed and the resulting virus was used to

infect Vero cells.

Positive wells were selected using two criteria: growth demonstrated by the largest
number of foci detected in the wells and the most isolated positive wells on the piates, as
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Maltitol :3% Ami noAcids:2% A inine:3% The results
denonstrate that the addition of arginine (which is
known to inprove the stability of the virus during

| yophi lisation and al so prewi des a basic nmediumin
order to 5 conpensate for the stomach acidity)
maintains the viral titer. Sorbitol tends to decrease
the glass transition tenperature of the |yophilised

Gdone Bisdicany. nqreeaancadndmﬂxrpaesagmhss WM miteotifty Pake R goditive

i i i bRal as ve and
R ler Bl budo B A Dre iR o i5ee 180 1Rele Y ° 20
Bapes AnMisid threcorignes Wﬁecmseiqnwp rasprge;levetal pdudies totat es
ﬂl’ﬂﬂhno?ecﬁgimlby%lyélﬂ{whﬂt@bdlﬁﬂ&s%h&rp@% isiplilgr botnTs&ah@n?he

ti,on Viral j bef er
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pas YP afhomogensity) of the PCB%’np!f@d materials. The sequence of the VP4 and

VP7 genes of the P43 material are given in Figures 1 and 2 respectively and are
identical to P41.

Homogeneity of the selected clone was assessed by a selective hybridization using
oligonucleotide probes discriminating nuclectide changes in VP4 and/or VP7 regions for
each variant identified during sequencing of P26/primary AGMK (see Table 4}.

The VP4 fragment hybridized with Rota 16 and not with Rota 15, Rota 35 or Rota 36.
The VP7 fragment hybridized with Rota 41 and not with Rota 42.

These results confirmed that P43 is a homoganeous population.

EXAMPLE 3: Removal of potential adventitious virus

Ether was added to P33 (AGMK grown) to a final concentration of 20% for 1 hr. Ether
was then bubbled out with N, for 35 min. No impact on the titre of P33 seed was
observed.

EXAMPLE 4: Formutation of a live attenuated vaccine

The production lots described above are formulated for oral adminstration to infants by
the following method.
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Am noAci ds: 2% 99017/ 02 Sucrose: 2% 10 FM 10 4.93
Dextran: 4% Sorbitol:l.5% Am noAcids: 2% 99C17/03
Sucrose: 2% 10 5.31 10 5.24 Dextran: 4% Am noAci ds: 2%
99C17/ 04 Sucrose: 2% 10 4.#42 10 4.45 Dextran: 4%
Maltitoi:3% Am noAcids: 2% 99C17/05 Sucrose: 2% 10
4,39 10 4.40 Dextran:4% Multitol:1.5%

Am noAci ds: 2% 99C17/06 Sucrose: 2% 10 5.44 10 4. 67
Dextran: 4% Sorbitol:3% 99Cl17/07 Sucrose: 2% 10 5."

%0!4. gﬁs %xt ran: 4% Sorbitol:1.5% 5.4: Association
'e irus and Al (OH)3 antaci d: 5Tab|e8
Rotavirus Al (OH)3 H20 Contact Centrifugati t ant
Plandasy techniques anprusedfop Prepgring vipyg dopes. \?ﬁzg? F“E'I ral i
frwédrand dilutbd witthpprdpeiate eseatunr cempOitiod, it this cdse ZDBIba@o'isn

Wﬁerﬁ?egaﬂ] qu 9{)1 ¥y d%p%&t%@ﬁm%iﬁ%nﬁéﬂoﬂ Gn Hidtadd1d92 6
Euto e e Gop ot oo fag i hoooaken St isaSBISFo5R .
46MErah 8%, Scobitdi 6%, Ratirvadid ¥36)iup td the tayget Kirel 1B in3tbis case 105“1

R8P Bs niGliqUbks P stdbifsed virus composition are aseptically transferred to 3
mi vials. Each vial is then partially closed with a rubber stopper, the sampile is freeze
dried under a vacuum, the vial is then fully closed and an aluminium cap is crimped in
place around the vial to keep the stopper in place,

For use, the virus is reconstituted using one of the following antacid reconstituents:

{a)_Citrate reconstituent

Sodium citrate is dissolved in water, sterilized by filtration and aseptically transferred into
reconstituent containers in 1.5 ml amounts at a concentration of 544 mg Na;Citrate.2H,0
per 1.5ml dose. The reconstituent containers may be for example 3 ml vials, or 4 mi
vials, or 2 ml syringes, or soft plastic squeezable capsules for oral administration. As an
alternative to maintaining sterile components under sterile conditions, the final container

can be autoclaved.

{b} AJ(OH), reconstituent

An aseptic aluminium hydroxide suspension (Mylanta — trademark) is aseptically diluted
in sterile water, aseptically transferred to reconstituent containers (for example 2 mi
syringes, or soft plastic squeezable capsules) in 2 ml amounts each containing 48 mg
Al{OH)s. An altemative to using sterile components under sterile conditions is to y
irradiate the aluminium hydroxide suspension (preferably at a diluted stage).

Standard ingredients are included to prevent the suspension from settling. Such
standard ingredients include for example magnesium stearate, carboxymethylcellulose,
hydroxypropylmethylcellulose, microcrystalline cellulose, and silicone polymers.
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Lyophilised 0.120nl OM 10 m n detection Cake 36

Al (OH)3 is used as an antacid. This shows that
Rotavirus is associated with the insoluble inorganic
salt (AI(OH)3) since it centrifuged together with the
Al (OH)3 (decrease of viral activity in the
supernatant). 5 5.5: Dissolution of A (OH 3 antacid by
SodiunCltrate before viral titration Table 9 Viral

HasRlicstatiDagents fot éxample®ntyiphiaber; pidpyipdratientoe bhef sﬂ%ﬂdﬁﬁd
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%%ra%ucfsat o) & e"gg&inﬁgldﬁper at ur "%ﬁe ﬁﬁﬁsﬂ’% ([th' ?%Qr?l 10

3.43 99B10/06: | yophilized 1.5nl Na3Citrate 24h at room

20 Lforhdisedbrus witti AINDILY, Mtiguie fohd@atioRot avi rus i s

associated with the AI(OH) 3, it is possible to

léqophl lise everything 10 (including the Al(OH)3).
ndprd| toahRiRYeS a5@ used for preparing Yy dosps-oFrogenrnuptidafralibyik is

Riodweed iandidilubsd witliapsropridte gedhin CdMpbsition, Botlis ¢add Dultkicen’s
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Pyl c NUW!'-V' idraxige awnen%mw gddedto n9acha ﬁt‘ehm@nt'tv AkA8 mg/dose
Aln§ GidvidusRwnipositiohss GifseaGHtA tophilisatichistablligerTRueRse % tidkiran

‘60/5, gérbﬁc%l F'?J %h&’-gci& 9%2/9;& t%%?c% Q@bﬂ@aﬁﬂr if f‘m g5 § 35 JrlioRs.

, al umnium
r%'f"cﬁl'ﬂ \"rﬁ%‘ virghempostian ase pspptically ‘ééﬂﬁfef"ﬂ%@ 3ml vials.
RebphilisAtion aM tlbsirgeof tHebstis han carriéddut 84 desatad ifpaH]) 3 +
3 H --4 A" (water soluble) + 3 HO 20 In the
stomach, Al "' |ons are not absorbed (J.J. Powell,

- Juygehilisad virugpith AHOH) fortlisterpresemiaion  The regul ati on of
m ner al adsorptl on in the gastrointestinal track,

%ﬁ%g@%&ﬂgrﬁu&f;ﬁ EL-.%dW Fpbbi Vi Cﬁ?&ds@& yFrSﬂe%%?medQﬁal byikis,

I nte tln
ithavsd Gpd divtes itk aB'PmB'IaEﬁ]'T'?H'WRQS'B?%& this cagedibesep's
(riud(fiet-pableomediAp)to a dasiree biandanditimticdayertraon)atthis edse .

»&{u’ Igl'd)éls\Mpr eclp |d¥g§t% 5 gggpef'ag" 3 Qcmeﬁ td RbFRFhral 4'959@ of(&rm%!?]ose

e W | re- associate w
fane BepsysRpmpgetionp dilted yyith %pT'W?é“%ﬁéaﬂ"F?frW high nigyde sucrose,
idakiehitor unnlny—acnﬂ atiher galatifdy Beget%DpeEpmnemr xaitsarei uptto A target
vFr??J:é of 1% fquoQ@ r &4 és%Btlcf#lhn&gﬁéi‘ tloFI JICQ/B?:! Iom':‘ansfer doses of

ot avl r us assocl at mechani snms
0.5 mt or preferably less to blister cavities. The composmon is lyophitised, and the bllster

cavities are sealed by thermic sealing.

Optionally standard ingredients are included to prevent the aluminium hydroxide
suspension from settling. Such standard ingredients include for example magnesium
stearate, carboxymethylcellulose, hydroxypropyimethyicellulose, microcrystalline
cellulose, and silicone polymers. Flavourings may also be included.

Example 5: Rotavirus viral titration for various formulations

5.1:Comparison between lactose and sucrose based formulations:
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al so possible. Lysine, for exanple, interferes with
the viral adsorption on AI(OH)3. Oher anions |ike
borate, sulfate, carbonate and phosphate are known to
be specifically adsorbed ;an al um ni um hydr oxi de,
thus, theoretically, it should be possible to displace
5 (by conpetition for the adsorption site) Rotavirus
fromthe Al (OL1l)3-Rotavirus association. DRVCO03A46
-ﬂaglergg AL(OH)3 in 0.120 M 65 ng Lysine 1.380 m H20
30 min RoomT. Centrifugation 8000rpm 10 min Culot

gagarrnat ant  dirsflatidd on i N Dvirdl @leebdierbow devimttitercafter
3.8 Thus, Rot gvbmpassitisay be | | lyepHilsattbnf r om t igophilisation and 1
Rotavirus - All(OH 3 assogciation and the 10| Weskat 3t ed

SRE0BM r US 1 endilagtogec2%;ve. Thi 30%%berati on ca®fe done
ei ther by di sq@exirarcdosl (OH) 3|(by HCl in thel stomach,

or by Na3C t riesoeitodB%:i t ro) o¢r by di spl aci ng Rotavirus
by a basi c ami|mpeniscicidsfbeysi n¢). 15 5.7: Inflectivity of

ddeedB (OH) 3- Rdtsukiokeia%associ ato®® A si ngl e pus®? of

| yophi | i sed RJtosiraddswas reg¢onstituted with water and
di vi ded into t|\varmitBedel;S. The|first part, copsidered as
the reference,| \ficccee@%an additional volung of water.

e~ second part recei ved 24mg of AI(OH) 3 suspended |n
0.240 m of water (Preclinical wviral titration).
PRMGRIRAG:s TorGiuiated MR@r 97 STrast oOwittdactese asGhowron e tmfo
%@v g9 AI(OH)3 in 0.240 M 1 hour 1 hour 5.55 6.22

Vlﬁl gtranpé %ﬁlmhl&gﬁ Sl n I'g quéﬁ%l rt#esccjmple?edt fom%la?e%qlqmg e

(containing sucrose dextran sorbitol aminoacids) and without the Iyophilisation step.
Good results are those in which a <0.5 log decrease at the lyophilisation step and <0.5
log decrease during the "1 week at 37°C” (accelerated stabitity test) are achieved.

The precision of the viral titration is around + or - 0.2 log.

The results indicate that sucrose may be used instead of lactose.

5.2: Effect of arginine and replacement of sorbitol by maltitol:

Table 6
Batch n® Fomulation Viral titer at time = Viral titer after
composition zero after lyopjhilisation and 1
Iyophilisation week at 37°C
08L16/01 Lactose:2%; 1048 10 48
Dextran:4%;
Sorbitol:3%;
AminoAcids: 2%
98L16/02 Lactose:2%; 1048 104¢
Dextran:4%;
Sorbitol:3%;
AminoAcids:2%
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5 conpared to the reference sanple. This experi nent
was repeated w thout dividing the |yophilised dose,
and by adding 12 ng A (OH) 3or 24 ng AI(OH) 3. 10 Here
the reference sanple was tbe one reconstituted with a
Ctrate-Bicarbonate buffer. Thus, the viral titer is
agai n higher in the presence of Al (OH) 3. DRVQOO03A46
DRVCO03A46 DRVQO003A46 1.5 m W buffer 12 ng Al (OH) 3

24 g AT TON 3 [ ARirthe 3% ML 1 1 [U. 240ML__ 1. 380l H20

5 20 5. Blackhsa @90 00 - 4gaio. 9o 6. 20 JYg8AS 1N
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Al (OH) 3 partic ASitoRadp.C € the |virus can be discarded

by centrifugat R 3A46 is a lyophilisged

f ormul at ed Rot A RAvEN 3‘£ ucros : 2% Dextran:

A% -Sot-bi-tot3%) —actads 29— DRVO0O3A46-DRVOOO3A4E
12 ng AI(OH)3 24 ng AI(OH)3 in 0.120 nifF in 0.240 nl
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DSAA= Sucrose 2% ran 4% Sorbitol 3% Am no-Acid

2% 10 According to the viral titration carried out on
tsmfbttelllm tedegrease i glasgtzamsitiontemperAueQiHi® lyopbilisdd daktedy too
@5 hed?eé Mk Eéwbewéreama By (ind RMitbiSAsRIalloNSbriMol 42 sABGN

1%?‘?9 |sedlg66 scaling Up viral
ralfl fséilﬁ‘a | (OH) 3 Adsorption tine Titer
I n super nat ant
5.3: Various formulation compositions
This experiment demonstrates that a number of formulations are possible.
Table 7

Batch n°® Fornulation Viral titer before Viral titer after
composition lyophilisation lyophilisation and 1
week at 37°
99C11/01 Sucrose:2%; 10 52 10 597
Dextran:.4%;
Sorbitol:3%;
AminoAcids:2%
99C11/02 Sucrose:2%,; 10 %% 10 4%
Dextran:4%;
Maltitol:3%;
AminoAcids:2%
99C11/04 Dextran:4%; 10 4% 10 5%
Mattitol;:3%;
AminoAcids:2%
Batch n® Fomulation Viral titer at time = Viral titer after
composition zero after lyophilisation and 1
lyophilisation week at 37°
89C17/01 Sucrose:2%; 10 840 10 34
Dextran:4%;
Sorbitol:3%;




12 m1 hour RT 2.7 24 1 hour RT 3.4 48 rng 1 hour RT
3.4 72 1 hour RT 2.0 96 ng 1 hour RT Bel ow detection
12 ng Overnight 2.7 40 24 Overnight Bel ow detection
48 ng Overnight 2.5 12 I mregli ate Bel ow detection 24
ng Imediate 2.0 48 ng | nmedi ate Bel ow detection Tine
needed to adsorb Rotavirus on Al (OH)3 seens to be
short: One dose of |yophilised Rotavirus was

reconstitut ed | AmmbRGad®e 0f |24 ng AT (OH) 3, Jand 5

BB 763 Uged al T glicribe2¥s, 00 Ti{gsaid 24 Nour §4giRe

“culot™ were re¢ f goed in §OSAA before vijral
titration: Tab ﬁ- . |1;ge Supernatant |0 min 5.26
3.17 15 m'n53§ 44 ‘}90 min 5.96 <1.44 24 hours

§3{3?:\7é631.| A4 g? Y Cal s —antaci u |AP?ME]L:DC|3
al um ni u %DT was
r epl aced by an) ﬁa“'_'_ , t: CaCO3
ol o .
GIEHI4; par a F‘ ASPOWT' ( 3 -
Associ ati on of Rﬁff‘ salt; -

Mai nt ai nance 01 Mﬂﬁ%-r#%s' actfivity when assgci at ed

SvArese%ssoci 4t193R by di ssol (PSR of
the inorganic|Bed@nid¥h: an acild; 20 - Possi bifl ity of
co- | yophi | i sat | Maltiiok1.8%e ant gci d and the Roflavirus.
CaCOBand Rot av ; i ' 26 Iln a firsf trial

|I|f\/ of lilberation
@QCF@@%VHUS f

199606 | sed Rof Swirese2%¢viral [t10°%8Y 5.7) was|10*¥
reconstituted ywWoelraad4%uspensijon of CaCO3 i water
(50ng in 1.5n) Sorhitmt3%hen centrifuged, and the viral

tgecer/onf t he Sucrose:2%; 105" 10 4%
Dextran:4%,;
Sorbitol:1.5%;

5.4: Association between Rotavirus and Al(OH); antacid:

Table 8
Rotavirus Al(OH)4 H;O | Contact Centrifugati | Supernatant | Pellets
time at on viral titer in | viral titer
room ffuw/ml in ffu/ml
temperature
105 ffw'm! |48 mgin | 0.76 | 30 min 8000rpm, 10 258
0.240ml mi 10 min
10 %¢ ffu/ml | 048 mgin | 0.76 | 30 min 8000rpm, 10 *
0.240ml mi 10 min
10 > ffu/mil 1mi | 30 min 8000rpm, 10568
10 min
Rotavirusin [ 12mgin | 1.38 | 30 min 8000rpm, Below 10+
Lyophilised | 0.120ml Omi 10 min detection
Cake
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supernatant conpared to the pellet. 41 DRVO0O03A46
DRV0O003A46 + + 50ng CaC®B 50 ng CaCOB in in 1.5mH20
1.5m H20 + + Centrifugation Centrifugation 8000rpm
10 8000t pm 10 min mn Culswt Supernatant Cul ot
Supernatant 1.5 nml 1.5 m SDSAA Na Citrate 5.83
4.46 4.33 5.88 This indicates that nore that 90% of
the Rotavirus is associated with CaC03. 5 Al so, when

AE@H)\,( :s{d:igc{ é!%e?]'o HERC Ths %ﬁowd that WaGviRRSS dabEatedwitiethb | Se
' Vel
e e R BRFO s Bl gl el KO cocreace

pfrvaalammmlaﬁwmm@n\)\ﬂthout CaCO8. 10 Quant|ty of
CaCO3 and Rot avirus associ ati on DRVCO03A46 DRVOO03A46

AR e arAH ariagl by S EE It iRl | o

I&ble!&yophl | i sed Rotavirus was reconstituted with a

CaCB3 suspension in water (1 5pl)- 10 wg-50—~g

Viral samples Dissolution Conditions Viral titers fiw/ml
99B10/06 liquid 1.5ml NasCitrate 24h at room 105"
formulation before temperature

lyophilisation;

10 5.43

99810/06:lyophilized | 1.5ml Na;Citrate 24h at room 104+

10 34 temperature

When Rotavirus is associated with the Al(OH)s, it is possible to lyophilise everything
(including the A{OH),). After lyophilisation, it is possible to recover the Rotavirus by
dissolving Al{OH)s in SodiumCitrate. This step does not damage the Rotavirus and
retains its activity after this dissolution step.

5.6: Infectivity of Rotavirus after liberation of the Al{OH),-Rotavirus association:
The mechanism of virus liberation (by dissolution of the carrier) may very well occur in
vivo. Indeed below pH 6, aluminium hydroxide becomes completely soluble, and thus,
Rotavirus will be liberated in the stomach.

AlOR)s + 3 H" -—=> AI"™ (water soluble) + 3 H,O

In the stomach, Al™** ions are not absorbed ( J.J. Powell, R.Jugdaohsingh and R.P.H.
Thompson, The regulation of mineral adsorption in the gastrointestinal track,
Proceedings of the Nutrition Society (1999), 58, 147-153).

In the intestine, due to the increase of pH, insoluble forms of aluminium are precipitated
(AI(CH)s or AIPQ,)}, and eliminated by the natural way.

It is unknown whether the newly formed AIl{OH); (or AIPO,) precipitate will be able to re-
associate with free Rotavirus. This raises the question of the infectivity of the Al(OH),-
Rotavirus association itself.
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100 mg 5 and then centrifuged, and the viral titer of
t he supernatant conpared to the allot. Table 12 CaCO3
Extenpo + Centrl. 1 Hour + Centri Cul ots Surpernatant
Cul ots Surpematan It 10G74.57 3.01 4.79 3.09 50ng
4,17 4.15 4.22 3.86 10m 3.17 4.77 3.87 4.87 10 Thus,
dearly, nore CaCO3 and nore virus is associ ated, and
less is found in the supernatant. However, the full

99§rﬁhoin%f n&aviﬁemhmwwedsseam o etheeméabbsismo
disgyByoei3ste dspaa sy heuaGR BB Fiar e,

Qthesarnians Biechoraie: suifste] c@m@m angrphesphalg aneckngwe E>§>°§P°°' fically
Laseﬂ»ea bh S6infoRE h’WioSuH& thUSRHEORAMO steuid taQossilidé toGispiE8s

S BB S ok W AR BP  Se

antacid is mixed with Rotawrus and HC is poured

into this medium In the " 1% baby Rossett-Rice,
the situation is the reverse antacid is dropped into

the HCl pool (as it occu[fmh . 25 Table 13
C assical baby Rossett- &bggtl on Lyophi. Rota

Buf f er Theoreti cal I\/leasured .,stored at: Viral Titer
Viral Titer 4C 60 CaCOB ¢x.q3s Bysfhe - 80C 60 ng CaCX®B 5.3

4.6 4C24rrgAI(C]—I)35413<3 e -80C 24 ng Al OH 3
5.4 <2.9 Inverse baby Rossett-Rice titration Lyophi.

Rota Buffer Theoretical damWosgT.Stored at: Viral
Titer Viral Titer 4'C 60 ng4CaC3 5.3 4.6 -80C 60 ng
CaC33 5.3 4.6 Centrifugation

8000rpm 10 min

<

Culot Supernatant
+

dissolation
in Citrate

below detection 38

Thus, Rotavirus may be liberated from the Rotavirus — Al(OH); association and the
liberated Rotavirus remains active.

This liberation can be done either by dissolving Al(OH); (by HCI in the stomach, or by
NasGCitrate in vitro) or by displacing Rotavirus by a basic amino acid (lysine).

5.7: Infectivity of the Al(OH),;-Rotavirus association

A single dose of lyophilised Rotavirus was reconstituted with water and divided into two
parts. The first part, considered as the reference, received an additional volume of water.
The second part received 24mg of Al{OH); suspended in 0.240 m! of water (Preclinical

viral titrations).
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4C 24 ng Al OH 3 5.4 <2.9 -80C 24 AI(OH)3 5.4 <2.9
Thus, in this in vitro experinent, calcium carbonate
is able to protect about 20% of Rotavirus fromthe
presence of HCI, while al usgnium hydroxide is not able
to. 5 5.9: Lyophllisation of Rotavirus in presence of
CaCC8 antacid: Table 14 Batch n Conposition Viral
titer at time = Viral titer after zero after
lyopjhilisation and 1 | o hilisation week at 37C
99K08/ 01 Sucrose: 2% 10 5.26 10 5.10 Dextran: 4%
Sorbitol: 3% Am Aci dPRVI3LICO3: 50 ng 99K08102
Sucrose: 2% 10 5.16 10 5.1% Dextran: 4% Sorbitol: 3%
Am Acids: 2% CaCoO : 65@”{?&)24/01 Sucrose: 2% 10
5.07 10 4.69 Dextran: 4% Sorbitol: 3% Am Acids: 2%
CaCC3: 60 ng Xant hane 0, 3%.00024/ 03 Sucrose: 2% 10
5.07 10 4 65 Dextrap~"4% Sor toI 3% Am Acids: 2%

CaC(CB: . Xant ha e 0. 3% OCE 25 Sucrose 2% 10
5.03 10 4 91 ¢ + W an: 4% 44
0.240 ml H20 24 mg AI(OH)3
in 0.240 ml
1 hour
1 hour
5.55 6.22

When AI(OH); is present, Rotavirus is active and the viral titration value is higher
compared to the reference sample,

This experiment was repeated without dividing the lyophilised dose, and by adding 12
mg AI(OH)s or 24 mg AI(OH)s.

Here the reference sample was the one reconstituted with a Citrate-Bicarbonate buffer.
Thus, the viral titer is again higher in the presence of Al{OH),.

DRVC003A46 DRVCO003A46 DRVCO03A46

+ + +
1.5ml WL buffer 12 mg AI(OH)3 24 mg A{OH)3
in 0.120ml in 0.240ml
+ +

1.380ml H20 1.260ml H20

5.34 6.24 6.05
5.32 5.95 6.26
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Sorbitol: 3% Am Acids: 2% CaCO3: ng Xanthane 0.25%
OOEO09/ 30 Sucrose: 2% 10 5.0, 10 4.87 Dextran: 4%
Sorbitol: 3% Am Acids: 2% CaCO3: ng Xanthane 0.30%
00F26/ 06 Sucrose: 2% 10 4.0 10 4'70 Dextran: 4%
Sorbitol: 3% Am Acids: 2% CaCO3: ng Starch: 2%
This is the all in one" - |yophilisation of Rotavirus
and antacid (CaC®) together in the same vial. To

B§ RN dxamPidiabvel Rbtadits @ésobiatesRitivine IAROH], bartifiéd, bintethe virus

v VI n a . I ,
Bl st S e B O CRRRASH o o Bl Wil
(Ryerage: 29acDaxtren: ¢ Sorbitol: 3t Aming-aaids:2Baden i n t he presence
of Xant hane gum and Starch. 5.10 Lyophilised tablets
for quick disi ration when pl aced./ uth: The
foll ow ng S%E%E%“gns denonstrate ?%%Gci@gggoconcept.
That is, qui ' lution of the | hs@d cake in
t he m)uth.Ulf I§[ﬁ’15 Batch n Form?lxiﬁ ldé??ral titer
before Viral tifer after conposition I'ypphilisation
l'yopj hili sajh@mpiishl week at 37 99834y QGispyicr ose 4%
10 5.11 10 4.53, Sodium glutamate 3. 7% AL (OH) 3 48ny

99C11/ 12 Mattduifbatidd0 10 4. 15 10 3' 79Cenftifdeibn 4810
Hydr oxypr opydoggbivilp- cel | ul ose: 1% 8o00rpm 10 min

7N\ 7\

Culot Supernatant Culot Supernatant
+ +
1.5ml 1.5ml
SDSAA SDSAA
5.78 <1.44 5.92 <1.44
5.96 <1.44 6.11 <1.44

SDSAA= Sucrose 2%, Dextran 4%, Sorbitol 3%, Amino-Acid 2%.

According to the viral titration carried out on the supernatant, the quantity of Al(OH},
needed to adsorb Rotavirus seems to be low (starting with one lyophilised dose 5.7 leg)
scaling Up viral titration):

Table 10

Al{OH)3 Adsorption time Titer in supernatant
12 mg 1 hour RT 2.7

24 mg 1 hour RT 3.4

48 mg 1 hour RT 3.4

72mg 1 hour RT , 2.0

96 mg 1 hour RT Below detection
12mg Overnight 2.7
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Batch n Fomul ati on conposition Viral titer at tine =
Viral titer after zero after lyopjhilisation and
Iyophilisation 1 week at 37 45 (O0C24/05 Sucrose: 2%
10 &02 10 a54 Dextran: 4%gorbitol: 3% Am Acids: 2%
CaC3: ng Xanthane 0.3% 00024106 Sucrose: 2% 10 4.e3
10 4.38 Dextran: 4% Sorbitol: 3% Am Acids: 2%
CaC@®: 60 ng Xanthane 0.3% 00F26111 Sucrose: 1% 10

‘424 1 O04. 4 _%an: 2% Sor|iBelgW detettidto Am  Acljds:
. Idrn

on ight arch: 2% l|reg.g he "l yoc concept'

bot h Xant hane and Starch can He used (nmintaining|the

daimgk  di ssol jJUmmediater opert i es |Helowetdctimphi | i sed

pow detaetionsi t | on
suspension of CaCO8 in water is used as the antaci

for Rotayirys there is robl emt hat the cal cium
bRt lopdpert Btnis3n Aeib s BBS 0 olaced n
e alose of ilyophilisetl Rolawinusevas dasasstitujedim bresenss pt 4aoh&KOH);, @nd
2Bakrifbe M40, 38 SB0AR bhd bencuksZ Thd ‘SuIBORERe reslBpehded in SDSAA
zje%l n‘Fnh@,chon can be slowed by: 1 increasing the

8 ¥ WP he surroundi ng nmedium 2 increasing the
viscosity of the surrounding nmedium 15 3 reducing the
Jgableilt] es size 4 keeping particles away from each

ot her

Time Culot Supernatant
0 min 5.26 317

15 min 5.34 <1.44

60 min 5.96 <1.44

24 hours 6.13 <1.44

5.8: Using CaCO, as antacid
In order to avoid aluminium in the vaccine, the antacid A{OH), was replaced by another
insoluble inorganic satt: CaCQ; (calcium carbonate).
The phenomena observed with CaCQ; are parallel to those described for A{OH)a:
- Association of Rotavirus with the inorganic salt;
- Maintainance of Rotavirus activity when associated with the inorganic salt;
- Possibility of liberation of Rotavirus from the association by dissolution of the
inorganic base by an acid;
- Possibility of co-lyophilisation of the antacid and the Rotavirus.

CaCO, and Rotavirus association

In a first trial, lyophilised Rotavirus (viral titer 5.7) was reconstituted with a suspension of
CaCQ; in water (50mg in 1.5ml); and then centrifuged, and the viral titer of the
supernatant compared to the pellet.
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6.1 : Increasing density of the surroundi ng nmedi um
When t he CaCO3-Wat er suspensi on (when placed in the
syringe) is placed on the 20 |yophilised cake

(contai ni ng sucrose 2% degtran 4% sorbitol 3%

am no-acids 2% the 46 density of the surrounding
mediumis increased, but the speed of CaCO3

sedi ment at i ODRVICOORR46 very nuch di f hrveosdsaasom t he
CaCO3-Wat er suspension. 6.2 Increasing #he viscosity
of the surrowomg@@CoBdi um 5 PseudsphaehCo3exci pents
A pseudopl astic #olution |I's defined as jg sol ution

havi ng hi gher 1.6indd2€ ty on standing t.seEaoed to its
viscosity under agitation. Usual excipients of this
type are: 10QGemtifngationpol yners for egeamgfugation ar abi ¢ gum
adr agant e gunB008gpar Hagar al gi nat es &B0rpAADI nes

sem -synthetic pghyners for exanple: min

car boxynet hyl cel | ul ose (Tyl oses CO nethylcellul ose
(Methocels A(r), Viscotrans MZ(r), Tylose MH(r) and
MB(r)) 20 hwo propyl cel | ul ose (KlgceNs(r))

hydr oxypr opy¥net hykcel | ul ose (Methoeel s E) and K(r),
Vi scont r anSulPHC( rSupemdtantgener al  tebge pseup@m@lamst i C
exci pients d@re used together with thixotropic agents.
25 Pseudopl-a®tic excipients with E&wmlf| owi ng capacity
Those pol yRBA4  at a sufficient coMeentration, give
rise to a structural fluid arrang€itei¢t resulting in a
hi gh vi sco8®8y sol ut44#m having | ow fl owi ng dapacity on
standing. A certain quantity of &% gy needs to be
given to the systemto allow flowi ng and transfer.
External energies (agitation) are needed to destroy

i t h t fluid 30 & , toi
SPRPIcBi: bt e 3t YK otihe Bt o sl 0 G Such
pol ymers are Carbopol s(r) and Xant hane gum

Ao XeHen@RY BruSWas 2R2bLised wa%&é?.ib‘ens %%lis@&%ﬂfaﬂ&r?’an&qg
Il e unader

§t ndi.ng,. a gel. str. cture is obt ali n_ed;
aecs‘feéttqe%ﬁ'g'ga'g'ﬁllﬁ‘f’%f't' Tt ution is obtained.
Also, viral titers are slightly higher that those obtained without CaCQ,.

Quantity of CaCO, and Rotavirus association

DRVC003A46 DRVC003A46

+ +
1.5ml H20 1.5ml

+ W.L Buffer

Centrifugation

8000rpm 10 min
“Culot Supematant
5.03 5,35

4.99
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Exanpl es of thixotropic excipients are: Veegum
(r)(Magnesiumalum niumsilicate) and 5 Avicel RC(r)
(about 89% mi crocrystalline cellulose and 11 %
Caboxynet hyl cel | ul ose Na). 42 6.3 Reducing the particles
size Areduction in the CaCO3 particle size resulted
in a decrease in the antacid capacity of the
compound. 10 6.4 Keeping particles away from each
Qybiiisdd Rtavirts WwhsreGaifituied wie 8 CUO0Y susperdioAH water((1. 5mfor
whi ch ] 3' uble particles smaller (about 1 pm than
the Ca particles, are placed betwen CaCQO3
partic¥®&®9in order to prevent aggregation. 15 EXAMPLE
7 Pr ofbaghg desi gn The fol | ow ng schenes denonstrate
I 0SS, ' VA in

S Sl i SR copeipocto i,
Rot aV| rus in lyophilised vials, the antacid can be
Jie8€dd in the reconstituent liquid contained in the

AV aYa] \Jlr

q
<
S
H
¢
a
E
£
9
d
Ca g
y
q
=

;] clfjééﬁhj Ji S 15
pr esent at | on, CWesi ne
1 -

cant.ral._nd
UTTLU T UT T V

:-\ t £ P + oo + .y
10 c;r?-,'ﬁ)?ete el 30 o de (pATR L (
L 17 8 | nlthe Mphi{sed3Hf ol
.S;LL%’ ith3173 o VWat%t! Needl 3.87 4.87

Thus, clearly, more CaCO, and more virus is associated, and less is found in the

supematant.
However, the full dose is not completely recovered {expected a total of 5.3 at least or
even 5.8 as obtained earlier — see above).

£aCoO, Protection of Rotavirus during Baby Rossett-Rice antacid titration

Using 10 doses of lyophilised Rotavirus {DRVC003A46) and 50mg of CaCQ;, two types
of baby Rossett-Rice titration were carried out.

In a classic Rosseti-Rice titration, the antacid is mixed with Rotavirus and HCl is poured
into this medium.

In the “inverse” baby Rossett-Rice, the situation is the reverse: antacid is dropped into
the HC! pool (as it occurs in vivo).

Table 13
Classical baby Rossett-Rice titration
Lyophi. Rota Buffer Theoretical Measured
stored at: Viral Titer Viral Titer
4°C 60 mg CaCO3 5.3 4.6
-80°C 60 mg CaCO3 5.3 4.6
4°C 24 mg A(OH)3 5.4 <2.9




1 e Lyophilised vial Rotavirus + CaCO3 (60nyg)
Xanthane 10 7.3. Lvophilisation in a blister In this
case Rotavirus, CaCO3 and Xant hane gum are |yophilised
together directly in the Wdister. 15 EXAVPLE 8:
Lyophilisation of different strain of Rotavirus 20
Tabl e 16 Batch no Rotavirus strain Forul ation
conposition Viral titer at t = Viral titer after zero

[af T elgpdey op) Mid4 AgAGida | YOphshl safjon argdgel wegk at 37
Ucrose: Z% 10 I0 4. T SB purii nol

DextTar: 4vq%§°m%mw ifr& 3% AN A0d5: 12%
i Suct lj.h D 4%
So é) ; 3% ﬂdd Wﬁ%’ 03 Gt%ﬁﬁgpgisse: 2%
Y TV “évbﬂmséam SIS OV A - K
4% SEBPG t o %‘g‘@ﬁé@ddﬁ—ﬁm#%—é‘i%@.) '
SucrdC: 2od M meNIOI | o  BA L ]l 2529
-80°C 24 mg Al(OH)3 54 <28

Thus, in this in vitro experiment, calcium carbonate is able to protect about 20% of
Rotavirus from the presence of HCI, while aluminium hydroxide is not able to.

5.9: Lyophilisation of Rotavirus in presence of CaCO, antacid:
Table 14

Batch n° Composition Viral titer at time = | Viral titer after

zero after lyopjhilisation and 1
lyophilisation week at 37°C
99K08/01 Sucrose: 2% 10 5% 10510

Dextran: 4%
Sorbitol: 3%
Am. Acids: 2%
CaCOq4 50 mg
99K08/02 Sucrose: 2% 105% 10°1°
Dextran: 4%
Sorbitol: 3%
Am. Acids: 2%
CaCOs: 60 mg
00C24/01 Sucrose: 2% 10 397 10 489
Dextran: 4%
Sorbitol: 3%
Am. Acids: 2%
CaCOs: 60 mg
Xanthane 0.3%
00C24/03 Sucrose: 2% 10597 10 485
Dextran: 4%
Sorbitol: 3%
Am. Acids: 2%
CaCOj: 60 mg,
Xanthane 0.3%
00E09/25 Sucrose: 2% 10 5% 1049
Dextran: 4%
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Am Aci ds:

2% The strains DS-1,

P and VA70 are

descri bed as Hunman rotavirus reference strains for
serotype &, G3 and &4 respectively at page 1361 of

"Fi el ds"

Raven press 1990,44 second edition.

51nthis

experinment different Rotavirus strains have been

| yophi | i sed. For

al |,

both the viral

titer

have been

mai nt ai ned during |yophilisation and accel arat ed

Stabi ity %FL@ K at 37C)has been shown. 10 EXANPLE
9: Phase | ARa dy in adults off one oral
adm ni strgtd ap o} Rot avi-rus vagci ne. A Phase |
study was SrIRAl 3 0 assess the|safety and

b‘ gcnl t un ot orad du‘q o 198-0—ffuof
PURDSRYS " A Sue | hea y adults agdd 18 to 45 yeqrs.
15 The cl |§@ g vas doubl e bl ijnd and random Zed.
It was pl ed and sel f- jcontai ned. The
study was one single centre in Bel gium
9.1. St udy 6é?t"i‘%n A\ total of 33{subjects, 11 in
_L_hegﬁ_aae.h _W' i ; 20
MF2B0P ed 4riycase: 2@Orrpl p1®d" t he st udy .102'T°I vol unt eer|s
wer e Caucgdlex¥@n: 4%hei r | mean age at |[the tine of
vacci nat i qrforhite: 3%. 3 ypars, with a fange of 18 to 44
years. The Pm-iAaldSIt?é@;an in January and ran for just
over one néCRs 9@ 9. p. Material V4dccine dinical
lots of PAStarghi@¥ne were produced .urified
formul ated and | ophlllzed accordin
Trimisthec el ipiong F‘Y%PE\"?%'@% of Retpyinis,and apiai (?@?%é‘@&’hﬁvn the

Sanad vidl yro(awvtehtcslednﬁxeaiaubn@n a‘,laCOyduhag the ditioestei; xisbous iagéntodre

Héa6d.

I_ngr edi

g&‘\ia g % jgéiﬂn iscads g%*utk mauagx&mmae Bﬁrﬂtaﬁd

Excl o

Stafhl ThEE

i ents,

BPEN PGS measdevey ifge F’Efé‘ii“i%ﬁ i 9§ uBANG St
13.5 ng Amno acids 9 ng 10 Placebo Vials of placebo

856 Ey &Hhﬁ%@tﬁ ﬁgie@{f&

contal ne

The following formutations demonstra

| 'om n

the lyophilised cake in the mouth.

yGilcR %&ﬁﬂegrﬁ?mwama&h iR RGRARN:

{s;
the W?)c concept That is, quick dissolution of

Table 15
Batch n® Formulation Viral titer before Viral titer after
composition Iyophilisation lyopjhilisation and 1
week at 37°
99B810/06 Sucrose 4% 105" 10 452
Sodium glutamate 3.7%
Al(OH)3 48mg
99C11/12 Maltitol 3% 10 *'¢ 1037
AI{OH) 48mg
Hydroxypropyimethyl-
cellulose: 1%
Batch n°® Fomulation compasition | Viral titer at time = | Viral titer after

zero after
lyophilisation

lyopjhilisation and
1 week at 37°
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Exci oi ent s,
Sor bi t ol

stabilizers:

Sucrose 9 ny
13.5 ng Amno acids 9 ng 15 Diluent Water

Dex

tran 18 ngy

for injection was used as diluent to reconstitute

vacci ne and pl acebo.

9. 3. 4sAdmi

ni strati on

Approximately 10 to 15 m nutes before adm nistration

of the vaccine

or the placebo,

20 subjects

of both

groups were given 10 m of Mylanta(r) orally.

Wémsa(r) I'S

i ncreases the
i nactivation o

of lyophilized
reconstltuted

t hrough the stp
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Stgrgi : 3
C (':ds%o
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agr@. Ihe an
and prevent
during its p

preparg¢ the vaccine

1058 ffu per

ifl uent water

agred
$
hssage

two vials
ial were
for

ec—vTTd

tituted vag

StarmtTteT
Cl ne was

1 ffu pe

\3174

Si N

adni ni stered pf gﬁ A
prepare the plg ¥?2§ vials
wer e reconstitJe@ Vﬂ 1.5 n

gle oral dos¢. To

of lyophilizéd placebo
wat er for iMjection
ngl e dose. 5}9. 4.

nl | nuu oria nf

and admi ni sterf V@as a si

no-. cri i

1 / Tha f o4 o
§@f%¥¢ and rea,ﬁgggﬁ i ¥ty appli|ld8:"Sol i ci t ed {@ener a

synpt ons wer e %% arrhea, |voniting, nalsea,
abdoni nal pain gerbitol 18%  of appetite. They \were
recorded duri npA®; &ds: #4ys post| adnministratiion. 10
Unsolicited syppeeis6Qmme recorided during 30 days post

adni ni stration! Staghr2%us. advmma event s weré recorded

during the entire study period. Diarrhea sa %es wer e
toth dyacsencept’ Reth KaptheRs aof GarchFay be i (MaAYNADS Bkon.
“Bisaclutien phdpertiesesfehe ljdphilisedake)ci t ed synpt ons, no
unsolicited and no serious adverse events were
reported during the respective observation peri ods.
No cases of diarrhea were reported. 9.5. Concl usions
HXASPLE 60| Usgiof BhisiuRvGarbanate aethaastacit fer the|Retavires vaccinee

Q%ﬁﬁgggomhen adm nistered orally in a double-blind
fashion as a single dose at the dose of 108.' ffu to

heal thy adult volunteers aged 18 to 44.
When a suspension of CaCQ; in water is used as the antacid for Rotavirus there is a

problem that the calcium carbonate particles sediment rapidly when placed in water
since the powder density value approaches 2.6 and the average particle size is 30pm.
This sedimentation can be slowed by:

1 increasing the density of the surrounding medium

2 increasing the viscosity of the surrounding medium

3 reducing the particles size

4 keeping particles away from each other

6.1: Increasing density of the surrounding medium:
When the CaCOs-Water suspension (when placed in the syringe) is placed on the
lyophilised cake {containing sucrose 2%, dextran 4%; sorbitol 3%; amino-acids 2%) the
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EXAMPLE 10 - Efficacy of two doses of a human
nonoval ent Rotavirus vaccine, 25 containing Rl X 4414
In preventing Gastro-enteritis due to GL and non-d
(&) Rotavirus 10.1. Methggs A random sed,
doubl e- bl i nd, placebo-controlled phase Il trial was
conducted in Latin 30 Anerica to evaluate the
protective efficacy of a vaccine (Rl X4414 hunan

A e BTt L o Ao et
AR Ve E@%@ﬁ?@?m%&%ﬂ@rﬁﬁﬁﬂﬂo%t tenuated G P[ 8]
human strain deposited as ECACC deposit 99081301 (WO

@1 13 &é Sk the dscoMRTF ihB SuirkiiBiAS nbdigh: (Tabl e 17) The HRV
vaccine of placebo was prepared for administration by

injecting the entire content of one pre-filled
asbhdrgpdasuonxeibﬂitmg t he cal ci um carbonate buffer into

eM&o‘ﬁJasﬁ@c solutidtfis l:ié(fﬁ’igg' Y é 45 6lioR ﬁ%@q{igh@}’ﬁ%hi%n%hndmg

ac The vi al, was shaken to resuspend the
\P&E‘E‘i"ﬁ‘é it Xiseg58y unsAdtaia o vol une of t he resuspended
[(rsoal estipiovisofthis fydearen i nt o the same syringe, the

need! enm,a%ﬁﬁggf@,@qaiﬂg resuspended product
adm nistere ronptly as a single oral dose
(approxiaﬁﬁ"'e? 1.0 mM). Table 17 - RI X4414 rotavirus
vacci ne @agpateigumon 10 Ingredients Quantity (per
nom nal fdasgarl M Active ingredient Rl X4414 1058
ffu/dose _EXxcipients Lyophilized vaccine in Sucrose 9
mg gl aflINA®RY  Dextran 18 mg Sorbitol 13.5 ng Am no
aci ds 9 pegtine®ul becco's Modified 2.25 ng Eagle Medi um
(DMEM Liquid diluent (CaCO 3-based) in pre-filled
Syri nge . Ca Cij um car lgonatelbjo ng Xanthan 2.5 ny
Vat er 3§88 ' XMy 1

carboxymethylcellulose (Tyloses C®)

methylcellulose (Methocels A®, Viscotrans MC®, Tylose MH® and MB®}
hydroxypropyicellulose (Kiucels®)
hydroxypropyimethylcelluiose (Methocels E® and K®, Viscontrans MPHC®)

In general those pseudoplastic excipients are used together with thixotropic agents.

Pseudoplastic excipients with low flowing capacity

Those polymers, at a sufficient concentration, give rise to a structural fluid arrangement
resulting in a high viscosity solution having low flowing capacity on standing. A certain
quantity of energy needs to be given to the system to allow flowing and transfer.
External energies (agitation) are needed to destroy temporarily the structural fluid
arrangement in order to obtain a fluid solution.

Examples of such polymers are Carbopols® and Xanthane gum.

Thixotropic excipents
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Vacci ne adm ni stration Healthy infants (493) received
two doses of the R1X4414-rotavirus vaccine at a viral
concentration of 1058 ffu per dose, or placebo (504)
at age 2 and 4 nonths, 15 goncomtantly w th DTPw HBV
and H b vacci nes. Three doses of OPV (oral polio virus
vacci ne) were given 2 weeks apart from study vacci ne,
i.e. were not to be adm nistered during the period

Willtkesd axapeme&sszbﬁfngr@gaaﬁmmﬁ%@fne@w\dyuﬁuassguamwd
j g é]gt ; %ﬂeﬁ% after. Two ot her groups recei ved 2
yeagusy ‘°t X4414-rotavirus vaccine at different
viral concentrations: 10-' ffu and 105.2 ffu.

@k%ﬁié@&ﬂm&@ﬂ@bﬁ&ldﬁ&raﬁe msgmmn&ﬂmmanmrue&am) &N

r °§$H¢{@“éeéﬁéé gﬁﬁ%@&%@ﬁ %.ffﬁg??éb%r rﬂ.séggr eliflose Na).

reported fromtwo weeks after the second dose were

S ladeh du@eef ficacy analysis. Severity was
{ t d .
Seefele 7 %;3%&%9 oapidE IEE RS Pk e B AE g Bt

mwuﬂde severity of each diarrhoea episode in this
study is shown below in Table 18. A score 211 defined
gvere. di sease. 5frTabI e 1Adverse Experi ence Points

: S0 PERICER By oM 2aeh SRl stool s (days) 1-4 1 5
This Zﬂhecasm‘fmmgn%éwc@ far @yblshs M*MP@MWS"& {about 1
ik Haft /d%zbaw ’i:)&r‘a&es'3 are flébeg’ bé’tweé?ﬁ)a’toa [PaRiabs MidrdRf to prevent
vomt| n@ (days) 2 23 Maxi mum nunber of

of vomtlng/24 hours 11 2-42 253

EXAMPLE 7: Product design
The following schemes demonstrate examples of possible product designs.

7.1 CaCO, in the syringe

Having already clinical batches of Rotavirus in lyophilised vials, the antacid can be
placed in the reconstituent liquid contained in the syringe.

with 1.3 ml
3 CaCO3 (60mg/mi)

[] winrs

Needl
e

Lyophilise
d
Rotavirus
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Fever (neasured rectallylaxillary)*

37.1-38.4C/ 36.6-37.9C 1 38.5-38.9C/38.0-38.4C 2 >_
39C2 38.5C 3 Treatnent Rehydration 1 Hospitalization
2 Dehydration 1-5%2 _ 6%3 * The hi ghest
tenperature recorded during the epi sode was scored.
10.2. Results An interimanalysis of efficacy was
performed on the above nentioned group and the 10

oo i 30 el S
V , | . V |
S0 e Mliecstiaps Jf Flae e fheFoRpiete Sho five or 8 b i it 2

dearshg t he 6 nonths observation period. Two doses of
Rl X4414 rotavirus vaccine at 1058 ffu protected

agai nst all types of diarrhoea caused by GL with 83%
gt 2 Ca@Oyin[tBé Bophilisddvial- 95. 7] and 92.1 % efficacy [95%
C: 47.6-99.81 agai nst severe gastro-enteritis. If the
di arrhoea was 54 caused by (@, the protection agai nst
all types of diarrhoea wastp0.SBritgd 95% C : 0. 2- 86. 0]
and 80.8%[95% Cl : 33.0-94]¢] vadel.hmt severe
gastro-enteritis. For each~pf Whtese efficacy

endpoi nts (any and severe [fpr Gl and (), there was a
statistically significant ~decrease in diarrhoea

epi sodes in the HRV group is compailed to the placebo
group (p 5 < 0.05, two-sided Fesher's exact test).
The results obtained in tt her 2 vacci ne groups

(different rotavirus concenjration) are consistent
W th those reported in th

in the final analysis (Examp

@, G3 and G4 were al so hGXPR

this study was drawn abop{ -t 8@2 G4

cross-protection as too |V %g e 10 reported.
A4ariSt 2,1 B and G4 are

anpl e, and are presented
g 1 Efficacy data for

However data of efficacy
presented in the final s—on-f nore inportant
sanpl e size (Exanple 11). 10.3. Concl usion. These

I lts.are highly.supportive of the efficacy of 2
Jostositalion e biister 'V"_’ lisg °"'"9"h"' #t HRV 15 vaccine, R X4414
NRthAVdabdIRothAGs | CHE O, BndPX ARG b abeQybipdilisdafiayetrer AERINIH the
%&ﬁstraln and cross-protect against the (® strain.

RPLE 11 - Efficacy of two doses of a human
monoval ent Rot avi rus vacci ne,

EXAMPLE 8: Lyophilisation of different strain of Rotavirus

Table 16

Batch n® Rotavirus strain Fomulation compesition | Viral titer at t = | Viral titer after
zero after lyopjhilisation

lyophilisation and

1 week at 37°

00F26/01 G1 Sucrose: 2% 10%° 30 %7
SB purif n°61 Dextran: 4%




20 containing RI X4414 strain, adm nistered at three
different virus concentrations in preventing
Gastro-enteritis due to GL and non-d (&, G3, 4, (@)
Rotavirus 11.1. Methods A4¢ andom sed, doubl e-bli nd,

pl acebo-controll ed phase Il trial was conducted in
Latin Anerica to evaluate the protective efficacy and
ef fi cacy agai nst hospitalization of a 25 vaccine

gderTved TTPRDIGIEz & PL o[ SdmbieRA%S I T al 1 89 L2 1 Or 1 nijant
I muni satijon. Speci fi cpAhyacidsi®® vacci nel used was naned

RIoKdeld2l 1 ¢ GayDsay vacc) Swerosara% conpri sestodd the [10°F
rotavirus| conponent tpeextrémdfhuat ed GL |human straifn
deposi tedjas ECACC depp3dreitobd®31301. Heal thy infgnts

received two doses of

W ACHE: 2%t avirusl vagci-ne—at
{t9F &40y 1 SR virus v # ations. [We cohort f18r"5
ef ficacy analysis cons \ 1846 subj ects (468
Abi

subjects 30 in the 10.[ ad zvacci ng group, 46(

OBPEET8d S [ GAUA781002 1 [ SLcHIsY MgICCI e gr[oigP® 464 [ 10+
subj ects iin the 1058 f[mextdd 4%acci ne grjoup and 454

subj ects ifn the pl acebosgbimup%at age 2 and 4 nontjhs,
concomitamtly with WarpAgids%6 Hi b vacici nes.  Thrde

OB R0 (Wighe gi ve‘PPc@s%e'@ks apart [f¥m study [ 10%
vacci ne, il.e. were not m ni sterjed during tihe
55 period starting 2 cué Pl € € eachl dose of st udy

Cr\b arccet . lJI ar 1 IIUCCl’ Sdll I cS

%trgiﬁssl{)gq b 8ha) \m% 4 EaEAES aghu!ngﬁ AXEviritSre FMW@Q&

oSitive sa
(SRrPiweﬁ)? %ﬁ‘?ﬁ@éa@‘*'\ﬁw ¥ paess1368 b Fieldy” ?#V&Wﬁb%@eks
adet@id edition.second dose until subjects were one year of
age were considered for the 5 efficacy analysis.
Severity was determ ned using a 20- Igm nt scal e (Ruuska
dn dhisaxgprimgnt differang dRgjavirys siraipp Bave bean erhlisey severe
Fos ey B6th fieatraltitar gt ecbedd miadtairted durthgdwphifidationardfactdiated
r t howh: 2. Results Results which
%Qaebﬁ?h(gﬁﬁ“?%ga’tgﬁg e)%lbggao? the data nentioned in
Exanple 10 are illustrated 10 in the tables bel ow
10 | EXAMRLE 9:rPltdse | safetyishelydn adyits dfiade oraljadrhintstratioryofftbever
r gastroenteritis episodes than children in
tlﬁ;etg%lll‘%cwégg group (p < 0.001, two-sided Fisher's
exact test) (Table 19). Depending on the dosage,
Pk Bhasetl btudy vedsf daoiad putag assest the safety end reettegenicifisof a single oral
OfiE BORP ] drlilo™ b GAGHE I A AduOaAeh 13%45%85 6% .
and 70%§ 959 é Bngi q{ dz
15 giheinicah @Wﬁsldgut('er'a'mn%p o {ye mipebirrBislies pi Sy
Ionindgh diha sy wascpegfomass! imorst sirtglestentesih Belgsirg ni f i cant
decrease in diarrhoea episodes in the HRV group as
ared to, the placebo group (p < 0.001, two-sided
dy}"é’&‘(‘?&‘?“t est). Miltiple rotavirus serotypes
(ASbtal QB3 s@iect$A1 iitie @8Ysbagrasp Rukb2R in tHeodcdinecgtpup, were
20 %%IIB@Q:‘H S conpiSted iﬁe%‘ﬂlc@ Alﬁolu%e@ RidrdTausdns atHef WeBS agat

| a
30 oG Blaseonilion ¥ {5 el S et B We Yo, The e geesn
fdmnuampandGan fejustaypeane(M@th. G3, 20 G4 and (39), and
dependi ng on the dosage, efficacy agai nst severe
rotavirus
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gastroenteritis reached 82. 7% (95%C : 40. 3% 96. 8%,
provi di ng proof of concept that the nonoval ent

Gl- based G P1A P[8] human rotavirus vaccine elicits
cross-protection against keterotypic (i.e. non-GlL and
non-P[8]) strains. 25 Table 19: Features of rotavirus
gastro-enteritis episodes reported during the study
R1X4414104' RI X4414105.2 R1X44141055 Placebo ffu ffu
Bl2uméRpalr ot avi rus gastroenteritis 21 22 15 51 no. of

i sodes (percent) with specific feature anong al

- tr terit] | it
%&%&:@ P o5 PhE sy Soo, BHSE f6rbupRR G0 Gl ' Y
Becaaiing)to HoedManufatsing Bractices (The latg wers releaped by Quality Gontrgl
aA®QBAIiy{s8drande. B4dhGf dfvabiiine doftaiRbd fhi Esltowing Sothponsnts:
serotypes wild Gl 12 (57.1) 6(27.3) 7(46.7) 30 (58.8)

0.0 1(6.7) 3(5.9) G 1(4.8) 00 2(3.99 400

SHIEENEY" 8 (38.1) 14 (63.6) 7(46.7) 15 (29.4)

' 0 00 1(2,4Q)4ns 0 2(9.1) 0 O Table 20:
g?g%%% ive efff?ﬂ@%"%f agmgoses(of %IX4414ahuﬁan

OLavis Uspiagsi ne  against rotavirus gastroenteritis
E%VQT6%HVTTU§‘Severe rotavirus Hospitalization for
enteritis troenteritis rotavirus
Q’iagg.;i:genteritis Qﬁ% (%9 Efficacy n (%9 Efficacy n (/a)
grLglacy (95% 3‘85%0) (95% ) Pooled 1392 58
ool 7" 74,1 9(0 %™ 79. 0 “vaccine (4.2)' (42.3;4. 1)
A pcdss g 85.03"?:%48. 0:92.0) groups Rl X4414 464 15
70.0 5(1.1). 85.6 3 (0.6)% 79.0 105.8 ffu (3.2)'
(45.7;84.4) (63.0;95.6) (24.9;96.1) Rl X4414 460 22
FHacgbol0 71.0 1 (O 2)' 93.0 105.2 flu (4.8)" (25.3;

TalH)f plaetid)werd fBpBedandaleddsd. E4ch 9ialg placebo contained the
following cormponents:

Excipients, stabilizers:

Sucrose 9mg
Dextran 18 mg
Sorhitol 13.5mg
Amino acids 9 mg
Diluent

Water for injection was used as diluent to reconstitute vaccine and placebo.

9.3. Administration

Approximately 10 to 15 minutes before administration of the vaccine or the placebo,
subjects of both groups were given 10 m! of Mylanta® orally. Mylanta® is a registered
antacid. The antacid increases the pH of the stomach and prevents inactivation of the
rotavirus during its passage through the stomach.

To prepare the vaccine, two vials of lyophilized P43 containing 10°2 tfu per vial were
reconstituted with 1.5 mi of difuent water for injection. This achiaved a calculated viral
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Rl X4414 468 21 58.4 12 65.8 5 (1.1)t 65.4(- W7 ffu
(4.5)" (29.4;76.3) (2.6)" (32.2;83.9) 1.8;90.2) -

Pl acebo 454 49 - 34(7.5) - 14(3.1) (10.8) 'p<0.001
for each conparison betweep the vacci ne and pl acebo
groups by two-sided 5 Fisher's exact test
(significant |evel of a=0.05) tp=0.037 for the

conpari son between the vacci ne and pl acebo groups by
titep ofSHOtErtl peFicseETheYecnatRited Ritting Wadintinisierad plofply asd
3Ar0e QR 0dB=0- 007 for the conparison between the
vaccine and pl acebo groups by two-sided Fisher's

dR feaparedhg pigcebey v yiela atlyapbilizad pigeebpwere Bronstituled-with ] Balr
@viates fith jnfeetich and Udministerdaaorally as 6 enplagesedf subj ect's
reporting at |east one specified rotavirus
gastroenteritis epi sode Exact 95% confidence intervals

rheSafptyandReactogenieity21: protective efficacy of two
(ae foiovinhg dritard 4 shfdly R readidgapicityppliedc Ci ne  agai nst
SRR BiPaE okl A5y L, LK, iy b il g
(gs5 ofAPpelite; dhey ere yicpided Jyriog eightdays pest appinisteptioncci ne
%Mﬁ&db@ﬂﬁoﬂ:ﬁ@&e%?&dﬂuﬁﬁoﬁaﬁﬁm? adfinistidion. 0 001

. : . ; <0.

SO0t et te%%gmggga%%%%e?@%%) 0. 00
Riexhaa serpies verq 19 ba ggllepted dujngsightdays posh administratign.05 7
Pl acebo 454 16(3.5) - - Non-d rotavirus (minly &

%%Es , g@% and 4 types) Pool ed vacci ne groups 1392
o0y 781 (42.1;87.7) <0.001 R1X4414105.8 flu 464

Yegolisjtedsymptomsgnosungelicigd andmg seriqrs suverse pyentowerp iepeged
Q(ring3e repedtivie bbdertioBperdd)20 R1X4414 104.7 ffu 468
Hﬁﬁg 4 ) 0.009 Pl acebo 454 17(3.7) - -
f@mjcg%iogé [ l"%éerﬂe ee?('act test (significant |evel of
a=0. 05) used for each conpari son between the vaccine
arsdcehanestdrs groups. 5 N = nunber of subjects
SB Biologicals P43 vaccine was safe relative to the placebo when administered orally in
a double-blind fashion as a single dose at the dose of 10°** ffu to healthy adult volunteers

aged 18 to 44.

EXAMPLE 10 - Efficacy of two doses of a human monovalent Rotavirus vaccine,
containing RIX 4414 In preventing Gastro-enteritls due to G1 and non-G1 (G9)
Rotavirus

10.1, Methods

A randomised, double-blind, placebo-controlled phase Il trial was conducted in Latin
America to svaluate the protective efficacy of a vaccine {RIX4414 human rotavirus
strain) derived from the G1P[8] human strain 89-12 for infant immunisation. RIX4414
vaccine comprises as rotavirus component the attenuated G1P[8] human strain
deposited as ECACC deposit 99081301 (WO 01/12797).
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n/ % = nunber/ percentage of subjects reporting at | east
one specified severe rotavirus gastroenteritis
epi sode Exact 95% confidence intervals are shown 10
11. 3. Conclusion These resglts are highly supportive
of the efficacy of 2 doses of a nonoval ent HRV
vacci ne containing Rl X4414, in protecting young
i nfants agai nst any and severe rotavirus

itioh (Tabfetrsed by the Gl strain and broad

g@0 d rot ecti.on agal nst

LS e oS s P S Rl Ao
Abritent g&m@rﬁb&mg@mmmt!e ﬂlmmona%@ﬁﬁé‘%m\wa' al of

h%tlf‘cfpﬁihzéalpﬁoan& hé amatcebd; atHeNial &Y shaikenad ebsipenpe The

Ef flc %"é‘v?‘? 8 e I-J@@ i‘k.F, ! ugp%agetdt ODE{;' alu%t:] \?a% %F&ﬁﬁ iptothe

samamnm@eam«lﬂg discirded and Pegesvspanded progyct edraipiptered promptly
128 a EinR b RR Gappibxintetdly o MMEr | can infants. RIX 4414
rotavirus vaccine conprises as the rotavirus
conponent the attenuated GL human strain deposited as
FaAed? &4 raadaisygqcine qampositigs: hods Part of the
results of Exanple 12 is already presented in Exanples
[vgesdiibntsl. Data 5 were pool ed fro@u@Milge 11 studies
e in Finland and one in lLatin AniPereomingldose; 4 mi) |
VEXi CO andﬂ\,/tlenezuel a) (Exanples 10 and 11) and from
D st udy |n 11 Latin 6 kGRlke countries
gE;’a@gl € J.o) uol g LIIC SAlIlE IICLIIUﬁE?Ugy dIIU EI | | caly
éﬁ/{,},@ In total, 20081 healthy infants (cohort f¢r
¢ ﬁ;w),amcm nat sgbrayeth 2 doses 9imgRl X 4414 vacci pe
Dglag vigtebo at 2 and 4 nonths of age were foll owed
intil one year of Bgdrahor 10 sever#&wmastroenteritis
GE) with a score §Prb{l%e Vesi kar i é f¥ka T at al.

Scand. J. | nfect ac'i 267) severity

scale Z 11. GE sanﬁ ggﬁgﬁfa M ot avirus (by

FLI SA) and typed by anal ysi s was

|
¢ PRAICERENtQBat O SbhUap M prERlIdPRPMgst udi es. Pool ed
ef ﬁlqca(;y rf“gfa %S;ehggﬁ&ﬁﬁoﬁdef 6heg as Vesi kari
I

severity score t 1Xntwas cal cul at eGSfmg)m 2 weeks
post - dose 2 to 1 yWaterfifr Inigg
ef fect using the Mantel - Haenszel appr oxi mati on).

h2cane SBHnstkaiior0 | N the cohort for efficacy 5 severe

; ' p
Yty Rt B B Blpec e HodiBGalllihg VBuckB St
aphasotsation pi10f hieu psr done RizcebR504)bege 2 AN Totise y

agRdoRfhntly ith 62 PivAHBV ang @ibvagcifes. Pired Gizts G OP\A(@réBpoluo virus
Sasha S i 5 BHR pA b e S, 20 s ) B ddbter
Cupcathy period startmg 2 weeks before each dose of study vaccine and endmg 2
weeks after. Two other groups received 2 doses of the RIX4414-rotavirus vaccine at
different viral concentrations: 10*7 ffu and 10°? ffu. Diarrhoeal samples were tested for
the presence of rotavirus {(ELISA) and the serctypes determined in positive samples (RT-
PCR). Diarrhoeal episodes reported from two weeks after the second dose were

considered for the efficacy analysis. Severity was determined using a 20-point scale
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Rl X4414 vacci ne protects agai nst severe rotavirus GE

caused by the heterotypic non-
strain.
studies is given below (Tagje 2

Nurmber of severe RV cases % Vaccine Efficacy’

(95% ) N Vaccinees N Pl acebo
Gl 17 52 83.7 (70.0; 91.2)

gﬁua&a
uste for stud

1GEFR ‘@?”‘Hﬁ% ﬁ%’i"é’l" "h‘ﬂ'ﬁ SRy i§h
isavere biséhsbr i al s,
reci pients.

t hat,
Jahle 8t

25 P[ 8]

2). Ta

non-G Q2P| 4]

Type-specific efficacy across the different

ble 22 Strain
( VE)

(N=10646) (N=9435) 59

0294) 5 13 67.2 (14.8;
an‘c:I-OVeg.nkgn 8!39(5 fhe: Zg.poﬂﬁsﬁ)mg SRterhUsefito GSseas thaSevérity of

fect _usin

ip Tablp:A8 Acate 2,1 dePresy

1 in vaccine and 2 in placebo
5 12.3. Conclusion This analysis shows
in addition to giving a high |evel

of protection

honol ogous Gl rotavirus strains (which have

Ativersd E®pedfompe |  protel ns (VP4

ALIRDINGS

and one i nner

TRipatich qf Icziser thai kbitxjal atobls|(days) a
Nadcine), RIX 4414 vaccine is
fgai nst ot her strains which hav

[y sim
Al sd hi

D3f N
PAlL

e eilt hel

lar to the

ghly protective
a different G
e (eg P[4)), or

differen
leg

'ﬂ%???ﬁ%y agai nst G2P[4]. EX
negS|s showi ng that two doses
g enuated 15 Rotavirus vaccin

nanEm ¢ ype

P, as

ANPHE 1
of ot he
g] th 4

| lustrated by
B - Meta

Human

14 show

[N ofNbmitingQaays) | O As ToT e
1 om Si ngapore and from a Europ

), an additional neta anal ysi
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+ The highest temperature recorded during the episode was scored.

10.2. Results

An interim analysis of efficacy was performed on the above mentioned group and the
isolated serotypes were mainly G1 and G9, almost evenly distributed. The overall attack
rate in the placebo group varied from 4.8% for G1 to 3.6% for G9 during the 6 months
observation period. Two doses of RIX4414 rotavirus vaccine at 10°® ffu protected
against all types of diarrhoea caused by G1 with 83% efficacy [95% CI: 50.4-85.7] and
82.1 % efficacy [95% CI: 47.6-99.8) against severe gastro-enteritis. If the diarrhoea was
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in the three phase Il studies and the phase Il Europe
study only as in the phase Il Latin Anerica study,
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11.1. Methods

A randomised, double-blind, placebo-controlled phase Il trial was conducted in Latin
America to evaluate the protective efficacy and efficacy against hospitalization of a
vaccine derived from the G1P[8] human strain 89-12 for infant immunisation. Specifically
the vaccine used was named RIX4414 rotavirus vaccine, and comprises as the rotavirus
component the attenuated G1 human strain deposited as ECACC deposit 99081301.

Healthy infants received two doses of RIX4414 rotavirus vaccine at three different virus
concentrations. The cohort for efficacy analysis consisted of 1846 subjects (468 subjects
in the 10*” ffu HRV vaccine group, 460 subjects in the 10°? ffu HRV vaccine group, 464
subjects in the 10%® ffu HRV vaccine group and 454 subjects in the placebo group at age
2 and 4 months, concomitantly with DTPw-HBV and Hib vaccines. Three doses of OPV
were given 2 weeks apart from study vaccine, i.e. were not to be administered during the
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Table 24). Simlar results were obtained with the
total vaccinated cohort (vaccine efficacy of 81.1 %
95 % C. 1. 68.5-89.3; p< 0.001, two-sided Fisher's
exact test) fromdose 1 ungj! one year of age.
Hospitalization for at |east one night was required in
9 children in the 5 vaccine and 59 in the placebo
group (1.5 vs. 10.2 hospitalizations per 1,000
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51.7 0.600 40. Gasttcbhtefitis50. 4) gastdetiedtisospi t al roatrusn
145 24.5 246 42.4 0.580 42.0 (28.6; 53.1) gastroeeritis

TFype—specigtT T ERcaEy | tT R (AL | Efficasy O- W (%00 Efficacy
0. 082 91. (92%5 fiedgn <O. blgi {95% Cl) (95% Cl)
Pooled 1392 58 61.4 27 741 9(0.6)* 79.0
vaccine (4.2 (42.3:.4.1)y (1.9) (55.8;85.0) (48.0;92.0)
groups
RIX4414 464 15 70.0 50.1) 85.6 3(0.6)t 79.0
10°% ffu (3.2)" (45.7;84.4) {63.0;95.6) (24.9;96.1)
RIX4414 460 22 55.7 10 71.0 1{0.2)* 93.0
10%2 ffu (4.8 (25.3;74.5) (2.2) (39.9;87.2) (53.7;99.8)
RIX4414 468 21 58.4 12 65.8 501.1)1 65.4 (-
10*7 ffu (4.5 (29.4;76.3) (26)  (32.2,83.9) 1.8:90.2)
Placebo 454 49 - 34 (7.5) - 14 (3.1) -
(10.8)

*p<0.001 for each comparison between the vaccine and placebo groups by two-sided
Fisher's exact test (significant level of a=0.05)

+p=0.037 for the comparison between the vaccine and placebo groups by two-sided
Fisher's exact test (significant level of a=0.05)

+p=0.007 for the comparison between the vaccine and placebo groups by two-sided
Fisher's exact test (significant level of «=0.05)

N = number of subjects )

n/% = number/percentage of subjects reporting at least one specified rotavirus
gastroenteritis episode

Exact 95% confidence intervals are shown
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(-79.2; 82.4) 0.328 Severe rotavirus gastroenteritis
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efficacy (95% d) and p_values n 1,000 n 1,000
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sls e-?§t1 %ylrus H‘nalnly éssﬁpt% é{. Gg and %9 ty;&l fode per

Pooled vaccine groups 1392 14 {1.0} 73.1 (42.1;87.7) <0.001
RIX4414 10°? ffu 464 3{0.6) 82.7 (40.3;96.8) 0.001
RIX4414 10> ffu 460 6(1.3) 65.2 (7.4;88.8) 0.020
RIX4414 10*7 ffu 468 5(1.1) 71.5 (19.4;91.8) 0.009

Placebo 454 17 (3.7) . -

*Two-sided Fisher's exact test (significant level of a=0.05) used for each comparison
between the vaccine and ptacebo groups.

N = number of subjects

/% = number/percentage of subjects reporting at least one specified severe rotavirus
gastroenteritis episode

Exact 95% confidence intervals are shown

11.3. Conclusion

These results are highly supportive of the efficacy of 2 doses of a monovalent HRV
vaccine containing RIX4414, in protecting young infants against any and severe
rotavirus gastroenteritis caused by the G1 strain and broad cross-protection against
other RV G types, namely G2, G3, G4 and G8.

EXAMPLE 12 - Two doses of the Human Attenuated Rotavirus vaccine RiIX4414
vaccine show heterotypic protection in Latin America and Europe

The Efficacy of a 2 dose oral, live attenuated G1P[8] human rotavirus (RV} vaccine
containing RIX 4414 strain was analysed in a Phase lI/lll clinical trials in Finnish and
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@P[8]) was 86.9% (P<0.001, two-sided Fishers exact
test). &P[4] rotavirus type, 15 which is not sharing
either the Gnor the P antigen with the vaccine strain
was detected in five episgﬁes in the vaccine and nine
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weeks of age at Dose 1. In all studies, severe RVGE was defined as a score 211 on the

20-point Vesikari scale. Diarrhoeal samples were analyzed for the presence of RV by
ELISA and typed by RT-PCR based method. Efficacy against any RV GE was evaluated
in the three phase [l studies and the phase Il Europe study only as in the phase [l Latin
America study, only severe RV GE were recorded.
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GSK Bi ol ogicals' Rl X4414 HRV strain derived from HRV
vacci ne the 89-12 HRV vaccine strain 106.5 nedi an
Cell Culture Infective Dose (CCID50) Dulbecco's

Modi fied Eagle Medium (DVgM 3.7 nmg Sucrose 9 ng
Dextran 18 ng Sorbitol 13.5 ng Amno acids 9 ng GSK
Bi ol ogi cal s' Cal ci um carbonate 80 ng diluent Xanthane
3.25 ng Water for injection g.s. ad 1.3 m 15. 2.
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(95% A : 89.6% 98.7% against severe RV GE epi sodes.
Far increasing disease severity (Vesikari scores
ei$1 and 20), vaccine efficacy was increasingly

hi g botat of 8228 inkentsraddifed withawpdgses et RIN4 14 a0 plageb&\A dpiisodes
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(@3%0 (HF=2438) grgup, indisaeng aa‘fﬁjO 8487 {83% RIS &9 B) agaielRVGE of
raamsavermgumttmlsﬁm ention was 91.8% (95% d: 84.0%
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ects reportin qq ané per.c enta
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\aad ¢5 agiscelbé inamcgracdm (N 1296§ group, eﬁfcamqﬂmrm aeh (95%
st??g??gg aFﬁgé@g\/‘;}gl ari sca 4] Ej ecG%q\r/g[:egyne Table
bj ects Vacci ne efficacy effl cacy Nn %P- %95% n

% P- % 95%C1 value VE value VE 1Y-'6 2572 24 0.9

bid%3 - %Zmi,ei& KibjectsJe 99 v&a%%éeemga%lby
Ja08 Aplsets fogorff Slortay

Pl acebo
GzP[4] RV type and percentage of vaccine efﬁcacy during the first efficacy period

- (meta analysis), cohort for efficacy

Table 23
Groups Any RV GE* (Latin America Severe RV GE (score 211 on
excluded) Vesikari scale) (5 studies)

N n % | Vaccineefficacy| N n % | Vaccine efficacy
RV Strain % VE 95% CI % VE [ 95% CI
G2P[4]
HRV 5783 |4 0.07 |81.0 31.6- [14792]6 0.04 [71.4 {20.1-91.1
vaccine 95.8
Placebo 2438 |9 0.37 11206 [15 [0.13

N = number of subjects included in each group;

/% = number/percentage of subjects reporting at least one specified RV G2P[4] GE
episode in each group;

% VE = observed vaccine efficacy,

95%CI = 95%Confidence Intervals

* Two out of 13 G2 were not P typed
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Hospitalized RV GE Subjects Vaccine efficacy Nn %
P- % 95% value VE Study 108.5 2572 0 0.0 <0.001
100 81.8- CCI D50 100 Placebo 1302 12 0.9 - - - N =
nunber of subjects includeg in each group N% =
nunbedper cent age of subjects reporting at |east one
specified RV GE episode in 10 each group P-value =
two-si ded Fisher's exact test (significant |evel of
Eg/'&ﬂcl usténVE I_ ?bserved vacci ne efficacy 95% =

ence Interv Scor on _the 20-
This g oyl o vagEe0 HBFIO! S0P CORGLRL Y $iops 5 vBod dhoacy
Beaﬂm t%gecnom %@m)sagalfm any Rvi GERWe GEGZRi#idyreand a vaccine

1

8 e g t %WI RS e ?% @In{%)%alﬁ&@e\)é?&ﬁ‘lf@@dﬁﬁftdéﬁqﬂ type.

I cacy peériod - cohort for efficacy
G oups RV CE requiring medical attention Nn %I
ExampLe 18 -Bficary oPHurban AtteridtedFedtaviius raiiivd Bota@ BT Ih 40

<0.001 Placebo 1302 62 4.8 - - - N
muziﬂ%%"n%rygﬁ'ageﬁﬁe%ts included in each group; 67 N %=

nunber/ percent age of subjects reporting at |east one
R¥.1Gepds0de requiring nmedical attention in each

L é%eFﬁgV%%M;ﬁW 1 E%tﬂ%g??ﬁ [naﬁ?? 3 X6 fo rb&siVe two oral doses
T T i S 2
kamﬁasw&bg&&ed forrotadink (R by ERISASInd syped bnBT-PEORaIsing

sPita rf)?l %F@bﬁg ?)l % ce%s[e%lef rﬁll?:q 1SR Rtk of
e e

looser than norma! or watery stools within 24 hours) with or without vomiting that
required overnight hospitalization and/or rehydration therapy equivalent to WHO plan B
(oral rehydration therapy) or WHO plan C (intravenous rehydration therapy) in a medical
facility such as hospital, clinic or supervised rural health care center
{http://www.who.int/ichild-adolescent-health/New Publications/CHILDHEAL TH/textrev4. htm).
Disease severity was graded using the 20-point Vesikari scale; severe RVGE was
defined as a score >11. Vesikari’s score was modified: Since the dehydration was not
recorded in the eCRF, the following rule was applied: a subject that had a severe GE
episode was considered as being dehydrated between 1 to 5% if this subject received
oral re-hydration. A subject was considered as being dehydrated > 6 % if the subject
was hospitalized and/or received intravenous (IV) re-hydration.

14.2. Vaccine efficacy

Vaccine efficacy against severe rotavirus gastroententis (Table 24)
The cohort for efficacy consisted of 9009 subjects vaccinated with HRV vaccine and

8858 subjects receiving a placebo recipient. There were 12 children with severe
rotavirus gastroenteritis according to the clinical definition in the vaccine and 77 in the
placebo group (2.0 vs. 13.3 children with 21 episode per 1,000 child-years, respectively,
p<0.001, two-sided Fisher's exact test), resulting in a vaccine efficacy of 84.7% against
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of the HRV vaccine was |lower in this study however the
results of a neta analysis taking 10 into account
phase Il and Ili efficacy studies showed a significant
protective efficacy agains§, any and severe GE due to
&P[ 4] (see Exanple 13). Table 28 - Percentage of

subj ects reporting any or severe RV CGE epi sodes and
vacci ne efficacy by serotype during the first efficacy

E{ﬂ;'élé&gl virus ggé?l%%ntgrﬁﬁ ehf 1553¢Y pos Q g @%nﬁ%\‘e %ér QYRR in

on Vesi kari sca

T S oo P tn%totaév%op e copi fgocine tficacy
off 111980 ©p %1 JBI58B; P DIV, Bvo-3id BB RisHEl's eXxdet toBt) fr@h dB¥eBU until

X%J %8&§P%6lg&fg%l%gﬁ% aﬁ%gto éhei L %és @g&?edﬂn 9 chikfen in the
vasiine 275 38 i tcplasebo gioup{ 1] 1 03 hespltpisgions 7oy 108 chkiysar
rebpettively) 0 fot 34 JacGin® e'fﬁcai‘y -agaiast? hodpitalization O for 4sedbres rotavirus

rfeaieyt s £t st s o (8 %0a
Pl acebo 1302 5 0.4 5 0.4 G4 P[8] 106'5 CCl D50 2572 3
Gable 8R. 3 Vadcibe oficabp aglingt Gota@ish devird QAstrGenteitis, SPodific

IR0 s v s, B e sbighy GOk

during thppariedhor iwo woeksafter dese2 untibgps yaer ey p( 387

(&, G, A, Vacclridgroup_Cl D>Plageba’grdtip 0. 8 RRO. 3 akche
<0.001 3 0.1 95(M=3209) <0.00IN=gB58) 09. 1 Pl aetisacy (95%
1302 49 3.8 133 2.5 15 N = nunber of subjects |ﬂ€”@ﬂ€d
in each group;

1,000 n 1,000
infants- infants-
year ratio year ratlo

Severe rotavirus gastroenteritis according to the clinical case definition®
Rotavirus gastroenteritis

Severe 12 20 77 13.3 0.153 84.7
(71.7; 92.4)
<0.001
Hospitalization 9 1.5 59 10.2 0.150 85.0
(69.6; 93.5)
<0.001
All-cause gastroenteritis :
Severe 183 30.9 300 51.7 0.600 40.0
(27.7; 50.4)
<0.001
Hospitalization 145 245 246 424 0.580 42.0
(28.6; 53.1)
<(.001
T specific gastroenteritis
’%‘ém K 0.5 36° 6.2 0.082 91.8
(74.1; 98.4)
<0.001
G3P[8], G4P[3], 4° 0.66 31° 5.3 0.126 87.3
GOP[8] (64.1;96.7)
<0.001
G2P{4] 6 1.0 10° 1.7 0.590 41.0
(-79.2; 82.4)
0.328

Severe rotavirus gastroenteritis with a score > 11 on the Vesikari scale
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n/ % = nunber/ percentage of subjects reporting at | east
one RV GE episode in each group; P-value = two-sided
Fi sher's exact test (significant |evel of a=0.05); 68
% VE = observed vaccine effjcacy, 95%1 = 95%
Confidence Intervals a score X11 on the 20-point

Vesi kari scal e was defined as severe t One subj ect

fromthe PI acebo group count ed in Gl and G4 cat egorl es
S S SV - U

] RR; '
INGOS6 3 W?M vacci n@mcacy(gs%
co-adni ni stered with childhood vacci nations, wera)and
highly effective during the first efficacy peri opl_values
conpared to thenplaceh@d n 10nprot df0Png infants
agai nst any RV GE cal!‘;f,fm!ls'by GL P[ Sjlfamsl'd type RV and

°'ﬁ8$=§}%°"98"8% nd ;m 23/0(9 6%
88%/6 espectl'\’/el y. % effl%gacy ag nst Uggéerg
caused by GL P[8] wld-type RVs and by non- (

tﬂgﬁgépsf . 4% £ 95% Clip85. 7%0 99. 6%)p andg.195. 4% (WA)

'99. 1 % respectively. 15 These resul t(62.80&6)
very supportive towards the conclusion that the HRON
vaccBeR4br ovi de® br odt8 cover8ge agdiSnst &iS#Eul at|45gg
RV strains (see Table 28: GL P[8], & P[4], G3P[8 -,= 5-6)

T 4] speci f| cal I yvvas performad pl ease
r efEartudmnEmﬂprlsodbs with OIOG/tBafabtlle iguated Gmw Peunted in each
RI )@fmemdm\ﬁms roved to be hig

T BYTikeE of P‘ﬁfﬁp"\*‘ﬁ Pﬁs 2
e e %%i.%?mﬁ%%:";
%ﬁ %@@ on and re- ratron wellEl

as ﬁde\q@g',ln AkP esl karl scal e V\,hl ch 25 incl udes

quariel {008 Hfant Fodrratib s thed HirAtsB RS infptsagresbnivd hitrd=an rdpedfjed
v onegisotgperfirgaraqyear dehydrati on and hospitalization. Two
or alCagedefwition a¢eRingde mew@dxmréoml gh pys@pqu é'&ﬁh%ﬁiﬁ%s??ﬁ of

rotb@etql' eere AFORFR %\ara a;ml?%sr : aP Cgr o h?’ggy %‘;‘%‘%ﬁ
hos
N s
St r era % %%!ﬁc?a t §qap téF Eﬁcﬁ% ¥£%:;d ':L?ral health care
’Pa’% ed’ agai ns ogous 81 rotaviruses,

V\'hl C n 38 ek idiatd ﬁéreqfalaiq?:d rBtadikue] QFP(E)VAN @OFYS]\Wife isdfathd
onefrdmBey infa@psi d protein (VP6 antigenically simlar

t 0 1 GEP[BRYbesalons was isblatedlfrom Epmfantsc sepslwerid GERJ8li wrre isolated
st rfgimenssihfanti ng  onl y t he geno%fype P{%]a VP4 ant i

and 18 Pt %ﬁ o Fao@ e Woltes

st %ﬁ%f hm%n%%ﬁte&%%l usféa?ﬂ DRCHGHM AP Lo

ana ¢§Ib[§] lﬂ{&-.c ﬁB Was s, GBPEPypa5ke frdm 2 infants;
st ugHsegor [S]ane from 19 infants; G1P[8] and GOP[8] were isolated from 1 infant;
and G1P[8] and G2P[4 and GOP[8] from 1 infant
* G2P[4] alone was isolated from 9 infants and G1P[8], G2P[4] and G9P[8]
were isolated from 1 infant

p_values =two-sided Fisher's exact test (significant level of «=0.05)

Vaccine efficacy according to Vesikari score
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Fi nl and, Singapore and Latin America (all using

i dentical nethodol ogy and efficacy 69 criteria) and
of 2 phase Ill studies fromLatin America and Europe,
and which are reported ingfExanple 13, vaccine

ef fi cacy agai nst &P[4] type of any severity was 81 %
(95 % C. 1.31.6-95.8) and vacci ne efficacy agai nst
severe GE due to &P(4] type was 71.4 % (95 percent

%Iéven gﬁzjchﬁﬂ'sn]\)ntﬂ é@géfg ?Jté\)ﬂ'gs V\#“ . heg Jh %e@&Wd 9"1 %P?T in

protect agal nst tralns 0 not s e | dent i cal
e, plagebp gique; hd Vﬁsl"ﬁ” SHEe FALciepidtingip & yaccing eff e %t
({P-OMCwolsidbd Rishaxo Siact kst) Rer ibtradsingi distlase sevarity withXdgores

> 7 Q> . .
VPR 54935, MG By i S s oo
0[SOV} SQIPYIRS gaitzmtsﬂtf a’t Rl 1af 18csavers: fofayirugy gastroenteritis
apaadss ivithCVesikbd atdre 211 aetecegbrtegcirand Hosaatl getll dosk 2, six in the

Ja&@iHe tnq%ﬁ,qm(gbgg,@ggaaact cagaat gt aa ctat aaatcc

gggt ccat gcacagaCta gatatgctcc agtcaattgg
gatcatggag agat aaatga ttcgact aca 180 gtagaaccaa
B0 gz pitavirusigpe cacc t aat gatt at

%sé:%@gg%ﬁwﬁ%%%ﬁ B30 ek Hph . vaon
Epgaaa&e %’%{E’ﬁtrﬁté e epigadesgritng \ge%e'aam %ﬂb °§@ed by G1P[8]
aypatstrbins) thgmalagays aa the ¥acdriststraih i mgmercngmm teo-adedpislicy's

Qe ekt Walciftdn wgyf’@%ﬁn‘af didahs g?@ﬂ? ﬁ&gpgﬂ ah a S #1812G4P[8] and

ttttataata acqgt ac t aacttc ctt
GOl B6 PR ABEa D0k twersder, istere eyasiciart (G2 4] JERYas dvee.
whth iscrog algpaigg bithee tha @G g@rdiagP ebtipea gitiathe vgcdreadtrainaes detected

1 8 oBlsfids 1R HelvB6HR! ana 3 n g@i"‘%&g’?%{’%&t resdififig hh effcacy of
4 PR B et Bishers et 150 Becayse.al e smal pyge of 62

&pisedest ehgerve® h i glata cagtetaamehgiagefgf shudeaEkaradle 13) was
ﬁ&ﬁﬁ@%ﬁcﬂh{e fed Jbt@.gr@@d ARG LGRS .It.tt ﬁaté th:t%Q\e a: t : @Qltae when the
sohoT e Joegn etk (GG Abmaat g Lt gaaatat
cat at aaggc agcaaattat 900 caatataatt acttacgtga
GREdiHAHRE I RELHIGAS dRRFACHRfESE 0 Lt cagt aaat 960
Children with gastroenteritis of any cause requiring hospitalization and/or rehydration
according to WHO plan B/C had an incidence rate of 30.9/1,000 child-years in the
vaccine compared to 51.7 in the placebo group, for an overall 40 % (P<0.001, two-sided
Fisher's exact test) reduction in severe diarrhea episodes of all cause among vaccine

recipients. Likewise, hospitalization for diarmhea of any etiology was significantly reduced
by 42 % (P<0.001, two-sided Fisher's exact test) (Table 24, all causes GE)).

14.3. Summary of results

Vaccine efficacy against severe rotavirus gastroenteritis (RV GE) and against rotavirus
associated-hospitalization was 85% (P<0.001, two-sided Fisher's exact test), reaching
100% in a population having RV GE with a Vesikari's score >=19. Efficacy against
G1P[8] and strains sharing only the P[8] epitope with HRV was 92% (95%C.l. 74,98} and
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ggagtgaaca attttagcta taatggaggg tttctaccca ctgattttgg
tatttcaagg 1020 tatgaagtta ttaaagagaa ttcttatgta
tat gt agact attgggatga ttcaaaagca 1080 tttagaaata
tggtatatgt tagatcatta gcaggfaatt taaattcagt gaaatgtaca
1140 ggtggaagtt attatttcag tataccagta ggtgcatggc
cagtaat gaa tggtggcgct 1200 gtttcgttgc attttgccgg
agttacatta tccacgcaat ttactgattt tgtatcatta 1260

VGRG0 ST RGRRl é&é%&lt%%%e?fm&’s R aRRCC! Lt ot C

tacag tgaat ta tgg Icca
gfe{'zaa%foz:@%rmeaat Yyeusewag (9B da?e?aﬁ“é?‘o-om-
twggioaiRshers Hamaestt t tctttagttc caactaatga tgattatcag

1440 actccaatta tgaattcagt gacggtaaga caagatttag

agcgccaact tactgattta 1500 cgagaagaat ttaactcatt

gt cacaagaa atagctatgg cacaattgat tgatttagca 1560

Ex@inpBASL-EfficigH bPHGmaN AtteifAatdd Rdtavifs 3866INé RotaARg imsinat

t@agt%aactm 620 aaatcaatgg cgactagtgt aatgaagaaa
fffg Eha °aaaattagc tacatcaatt 1680 tcagaaatga

ctaattcatt gtcagatgct gcttcatcag catcaagaaa cgtttctatt

h540methgdd Cgaatt tat ct gcgat ttcaaattgg actaatgttt

800
SR AR %é%?%%%ﬂgguq st fo b 2 gbe v
élaa@aaqa\g@sxvamm @leﬁgdewg%w@mﬁmw
MR ratimChidhb3ed Oaccaamg arhe hirkt bbehay RIEH-Gp periol ezaaad from two

ttta toga ta C
%%%%aa%a%wt i 3ieeing S1PZdB Al Proer R BB e,
ety veen gaqmohqtat act gaagg aaaattcttt gcat acaaaa
ttaatacatt tgatgaagtg 2100 ccattcgatg taaataaatt

%%i’%a?ﬁig’%t" ??%t ctccagttat atcagcgata 2160
acalTdda aaattfaaat gataattatg gaatcactcg
DOAGRR0CT 2220 rédmulbtigipat ttaa ttaaatfgaa tccaaatatg
js'ca AHRU A éerfved attat aagga
HB@&hdche aca(iiesdti® HR\aREhgétRinmatl t pt gaga acgctattga
340 ggat gt gagco@3sedian2éDCulre<211> P359 <212> DNA
213> Rot avi r ug Infacnrmsosz (% Gsat aaaa tpgcttcgcet

Attt at aga caag ied Ea9'%. ttcaptagat 60

acat gat g aaat gddtta gaaahaactc agaat gt aac
At aaat ccg 120 HE g cacagact ag| atatgctcca
caattggg atccltgagﬁga:, as,{ aatgat 180 |tcgactacag
hgaaccaat tttclgaﬁrg;gjc.degt,i t cagc caacfacatt tactccacct
TGSK BaldgrbEat { oggmh-agtﬁoaateaaa{gtcaaat acaaat ggag

hdluadtat ga aagt| a@stharie BEHOMg
Water for injection g.s. ad 1.3 ml

15.2. Vaccinea efficacy

The HRV vaccine was highly effective in protecting against RV GE during the first
efficacy period. Vaccine efficacy was 87.1% (95% Cl: 79.6%; 92.1%) against any
episodes of RV GE and 95.8% (95% Cl: 89.6%; 98.7%) against severe RV GE episodes.
For increasing disease severity (Vesikari scores between 11 and 20), vaccine efficacy
was increasingly higher, reaching 100% in a population having RV GE with a Vasikari
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10°° CCIDsgo 2572 11 {0.0 [89.9 9.5-99.8 |0.018 |0 [0.0 {100 44.8-100[0.004

Placebo 130215 [0.4 5 |04

G4 P[g]

10*° CClIDg, 257213 |01 |88.3 57.5- |<0.001j0 ]0.0 |100 64.9-160|<0.001
97.9

Placebo 1302 |13t 1.0 7+ 0.5

G9 P[8]

10%° CCIDs, o572 13 (0.6 [75.6 51.1- |<0.00t]2 [0.1 |94.7 77.9-  [<0.001
88.5 99.4

Placebo 1302 |27 [2.1 19 [1.5

Pooled non G1 P[8] (G2, G3, G4, G9)

10%% CCiDg, 257220 [0.8 |79.3 64.6- [<0.001|3 [0.1 |95.485.3- |<0.001
88.4 99.1

Placebo 1302 /49 [3.8 33 |2.5

N = number of subjects included in each group;

n/% = number/percentage of subjects reporting at least one RV GE episode in each
group;

P-value = two-sided Fisher's exact test (significant level of «=0.05);
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performed: plapsp refeptoExampie (3.
Overall Conclusions

The RIX4414 rotavirus vaccine proved to be highly protective against rotavirus
gastroenteritis episodes measured by a clinical definition for case capture focusing on
hospitalization and re-hydration, as well as by the validated Vesikari scale which
includes quantifiable morbidity outcomes related with diarrhea, vomiting, fever,
dehydration and hospitalization. Two oral doses of HRV vaccine were highly efficacious
in protecting infants against any and severe RVGE and hospitalization due to multiple
circulating rotavirus strains.

A high ievel of protection was demonstrated against homologous G1P[8] rotaviruses,
which have two outer capsid proteins (VP4 and VP7) and one inner capsid protein (VPE)
antigenically similar to the HRV vaccine, It also protected well against strains sharing
only the genotype P[8] (VP4 antigen) and the VP6 antigen . Protection against rotavirus
strains not sharing any of the outer capsid antigens of the HRV vaccine was also
demonstrated in a meta analysis including the results of three phase |l studies from
Fintand, Singapore and Latin America (all using identical methodology and efficacy
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*rgtige Ly & 912’0“"93Ff g Qg’ah"ﬂg'ﬁééitlggt’sb % HYtYFgacc 750
Lys Trp Ser Glu Ile Ser Tyr Lys Ala Ala Asn Tyr Gln Tyr Asn Tyr
290 295 300
Leu Arg Asp Gly Glu Gln Val Thr Ala His Thr Thr Cys Ser Val Asn
305 31¢ 315 3120
Gly Vval Asn Asn Phe Ser Tyr Asn Gly Gly Phe Leuw Pro Thr Asp Phe
325 330 335
Gly Ile Ser Arg Tyr Glu Val Ile Lys Glu Asn Ser Tyr Val Tyr Val
340 345 350
Asp Tyr Trp Rsp Asp Ser Lys Ala Phe Arg Asn Met Val Tyr Val Arg
355 60 365
Ser Leu Ala Ala Asn Leu Asn Ser val Lys Cys Thr Gly Gly Ser Tyr
370 375 380
Tyr Phe Ser Ile Pro Val Gly Ala Trp Pro Val Met Asm Gly Gly Ala
385 330 395 400
Val Ser Leu His Phe Ala Gly Val Thr Leu Ser Thr Gln Phe Thr Asp
405 410 418
Phe Val Ser Leu Asn Ser Leu Arg Phe Arg Phe Ser Leu Thr Val Asp
420 425 430
Glu Pro Pro Phe Ser Ile Leu Arg Thr Arg Thr Val Asn Leu Tyr Gly
435 440 445
Leu Pro Ala Ala Asn Pro Asn Asn Gly Asn Glu Tyr Tyr Glu Ile Ser
450 455 460
Gly Arg Phe Ser Leu Ile Ser Leu Val Pro Thr Asn Asp Asp Tyr Gln
485 470 475 480
Thr Pro Ile Met Asn Ser Val Thr Vval Arg Gln Asp Leu Glu Arg Gln
485 450 495
Leu Thr Asp Leu Arg Glu Glu Phe Asn Ser Leu Ser Gln Glu Ile Ala
500 505 510
Met Ala Gln Leu Ile Asp Leu Ala Leu Leu Pro Leu Asp Met Phe Ser




<210> 9 <211> 397 <212> PRT <213> Rotavirus <400> 9
Met Qu Val Leu Tyr Ser Leu Ser Lys Thr Leu Lys Asp
Ala Arg Asp 1 5 10 15 Lys_Ile Val Qu Ay Thr Leu
Tyr Ser Asn Val Ser Asp Leu’fle G n 20 25 30 -@n Phe
Asn Gn Met Ile Val Thr Met Mh Ay Asn Asp Phe A n Thr
35 40 45 dy Ay Ile Ay Asn Lev Pro Val Arg Mh Trp
Thr Phe Asp Phe Gy 50 55 60 Leu Leu Ay Thr Thr Leu
Leu Asn Leu Asp Ala Asn Tyr Val GQu Asn 65 70 75 80
Ala Arg 5Thr Thr Ilegczalou Ty r Phe IIe Asp Phe Il e Asp
Va*‘l1 s.85 90 9 t g Au Ser
n53§\r %" &%y Rajss Sat nsp 1R 65’ ff)% ilg *Ser du
Alaneke:ul RAEQ Lysy SysLel néd_;ay&gt lyscteb\p3a Rhe sdrysieArg || e
Mn 115 120 178 Phe Asp As#5Ser Ser r lle du
ST S RS ge et SRS OREAE ASCHoT S8 DA S G n A
AdArvald s¢r E?b@ bert 3R tld: Ted XB2 FleOsefan Irke Tih&snPro Tyr
145 150 56 160 Ser Alsas Ser Phe Thr se®eu Asn Arg Ser
Blrﬁeprhgnm V) SerpiSp VAL (R AP i%S’*I?‘Q” PR Gy Thr
Mot aul e bBU TS PreAled 15 YySRE ﬁgtu.hl@, GiimMakieAl a Ay
18061485 190 Phe Asp Tyr Ser CysezAla Ile Wvn Ala Pro Ala

FasrFlp| Tar Gl o MetPies Phe OB pEROIR0%r Abp hlg vl H“e Val dn

Diunig, 210,8) delay T, o Sl Tlen o 1 Ipe5210 215
20 77 LOU k&u Pro As Arg The ser Phe Pro Arg
Ml 11k | val AR GBekla Ser Glu Lya Phe Ile Pro Lys Arg Ser Tyr
660 665 870
Arg Ile Leu Lys Asp Asp Glu Val Met Glu lle Asn Thr Glu Gly Lys
675 680 685
Phe Phe Ala Tyr Lys Ile Asn Thr Phe Asp Glu Val Pro Phe Asp Val
690 695 700
Asn Lys Phe Ala Glu Leu Val Thr Asp Ser Pro Val Ile Ser Ala Ile
705 710 715 720
ile Asp Phe Lys Thr Leu Lys Asn Leu Asn Asp Asn Tyr Gly Ile Thr
725 730 735
Arg Thr Glu Ala Leu Asn Leu ile Lys Ser Asn Pro Asn Met Leu Arg
740 745 750
Asn Phe Ile Asn Gln Asn Asn Pro Ile Ile Arg Asn Arg Ile Glu Gln
755 760 765
Leu Ile Leu Gln Cys Lys Leu
770 775

<210> &

<211> 326

<Zl2> PRT

<213> Rotavirus

<400> &
Met Tyr Gly Ile Glu Tyr Thr Thr Ile Leu Ile Phe Leu Ile Ser Ile
1 5 10 15
Ile Leu Leu Asn Tyr Ile Leu Lys Ser Val Thr Arg Ile Met Asp Tyr
20 25 30
Ile Ile Tyr Arg Ser Leu Leu Ile Tyr Val Ala Leu Phe Ala Leu Thr
a5 40 45
Arg Ala Gln Asn Tyr Gly Leu Asn Leu Pro Ile Thr Gly Ser Met Asp
50 55 60
Thr Val Tyr Ala Asn Ser Thr Gln Glu Gly Ile Phe Leu Thr Ser Thr
65 70 75 B8O
Leu Cys Leu Tyr Tyr Pro Thr Glu Ala Ser Thr Gln Ile Asn Asp Gly
S0 85
Glu Trp Lys Asp Ser Leu Ser Gln Met Phe Leu Thr Lys Gly Trp Pro
100 105 11¢
Thr Gly Ser Val Tyr Phe Lys Glu Tyr Ser Ser Ile val Asp Fhe Ser



225 230 235 240 Ala Asp Ay Ala Thr Thr Trp Phe Phe
Asn Pro Val Ile Leu Arg Pro 245 250 255 Asn Asn Val
GQu Val du Phe Leu Leu Mh Ay @n Ile Ile Asn Thr
260 265 270 Tyr G n Ala Arg’he Ay Thr lle lle Ala
Arg Asn Phe Asp Thr Ile 275 280 285 Arg Leu Leu Phe
Gn Lau Met Arg Pro Pro Asn Met Thr Pro Ala Val 290
295 300 Asn Ala Leu Phe Pro dn Ala Gn Pro Phe Gn
Hs Hs Ala Thr Val 305 310 315 320 dvy Leu Thr Lau
Arg IIe Glu Ser Ala Val Cys @ u Ser Val Lau Ala 325
B°d u Thr Lau E¥u Al a @?n Val Thr
"?—QI %f\/%ﬂ“’ g“eUTﬁ’ ﬁgﬁ“"s% Pagessty WA IYe Pro val
pye ¥1oPhd Malc1Phey REdudr @erGry thehlAssh deuprdhey 355 360
1865 G u Leu ke Thr Aen TyrsSer Pro_Ser ;; u Asp
Apes 1Y BR ﬁ“@?;f"‘ FroMes7aerdiah ™A P T VAT Ala Ser
b §erAE (ﬁgrSe b Pl b ﬁeLééS MeB 8Dy 8820se3%ys ™8210> 10
<211> <212> DNA 188213> Rotavi rws <400> 10

Ve &1t ’t’ada%va regdayter TE Yackt gagy § gﬁ%?lgt FEt%" act gt caaaa

A0 bl AAPAY 60 s.Abar EHOREA.6a38aL! i cHagekacat
takid tctaa cgttagegat cttattcagee 120 aattcaatca

Aamtiavaghaa mtVat dermfly Hare EtLYS Fb’ageac&eg%ag ggaat t ggt a
80 il L3GkE e@%agzoz tggu@eﬁlpmtgrg gtatt
50

agg acaa a ﬁgtttgaact at gct'aa tisat gttgag
ARAVEIC ARgE Uk Bayht gh aiuraqf:rtrtsaml gacheet Hetr 300

t aat gt at a L t aag,aaat ggagt a
cac"cgm 5% ’%‘6 Y ‘ggggcgt gglgtag% a ;%ggggat ta
T&lﬁk.irst aa0ng natcaﬁarhl e gat mtme abl 4&0TyrcHgash acat

hat t aactt @&maa ataa a ac atttgtttttc
G% 51" Xt glgcé“f%%t &8t 1% £0ca” %qg gce:’ég?: g e?%gact ct
Maatagal Bir Ggaacaat gc 540

325

<210> 7

<211> 175

<212> PRT

<213> Rotavirus

<400> 7
Met Asp Lys Leu Ala Asp Leu Asn Tyr Thr Leu Ser Val Ile Thr Leu
1 5 10 15
Met Asn Asp Thr Leu His Ser Ile Ile Gln Asp Pro Gly Met Ala Tyr
20 25 30
Phe Ser Tyr Ile Ala Ser Val Leu Thr Val Leu Phe Ile Leu His Lys

35 40 45
Ala Ser Ile Pro Thr Met Lys Ile Ala Leu Lys Thr Ser Lys Cys Ser
50 55 [-30]
Tyr Lys Val Ile Lys Tyr Cys Ile Val Thr Ile Ile Aen Thr Leu leu
70 75 80
Lys Leu Ala Gly Tyr Lys Glu Gln Val Thr Thr Lys Asp Glu lle Glu
85 20 25
Gln Gln Met Asp Arg Ile val Lys Glu Met Arg Arg Gln Leu Asp Met
100 105 110
Ile Asp Lys Leu Thr Thr Arg Glu Ile Glu Gln Val Glu Leu Leu Lys
115 120 125
Arg Ile His Asp Asn Leu Ile Thr Arg Pro Val Asp Val Ile Asp Met
130 138 140
Ser Lys Glu Phe Asn Gln Lys Asn Ile Lys Thr Leu Asp Glu Trp Glu
145 150 155 160
Ser Gly Lys Ren Pro Tyr Glu Pro Ser Glu Val Thr Ala Ser Met



atgataattt aatgggaacc atgtggctta atgctggatc agaaattcaa
gtggctggat 600 ttgattactc atgcgccata aat gcaccag
cgaacat aca gcaatttgag catatcgttc 660 agcttaggcg
cgcact gact acagctacta taatt{€att acctgatgca gagagattta
720 gttttccaag agtaattaat tcagctgatg gcgcgactac
atggttcttt aatccagtta 780 ttctaagacc aaacaatgta
gaggtagaat ttttattgaa tggacaaatt attaatacat 840
atcaggctag atttggtact atcatcgcaa gaaattttga tacaattcgt
ttattatttc 900 agttgatgcg tccacctaat atgacaccag
ctgttaatgc ¥etatttcca caafgfacaac 960 ct? ttcagca
ccatgcaaca gttggactta cattaactat tgaatctgcg gtttgtgaat
£020s cagtgcttgc ggacgcgaat gaaactctgt tagcaaat gt
decleggt g cgtcaagaat 1080 atgccatacc agttggaccg
g tiLGSaG caggcatgaa ttggactgaa ttgattacta 1140
actattcgcc atctagagaa gataacttgc aacgcgtttt cacggtagct
#cwat t ag ;t% éggg gcat gt% atﬁ{aaa%L agga &égl%gctéga
watE gy ekt PQ?FT 9t t a
S e Rl e e e 21 aga
ak 3al ttgtaa&etagtd:ttggaatagaéagtaa@t:ga gryat teprerasag 44856
tgPE@saty Fratataghc sqatcabitpoalaghit “’é §'>9 E& L@
Z§§§f FAE Gomraenics 32{2223%23 éqaﬁis' a8, SEkde
abgt&@taaa\klg{dd& citided Etﬂtr_i; EagBese| u:emae&smié%bgaldg 480
@g@mcaaaaagaga Wtﬂ%% %g 928‘—99392165“1‘23@2%2; 25

tet

aaC t: t:c i aiﬂzﬁgc @égﬁﬁggag
mﬁiua ig}g SdadthdtJcdiguttday dahdcks g&@tagngl:&’gg& 720
ﬁusﬂtmhlgd&twquemmamom 12 ggttagctcc ttttadidgta
tg&ta 25 <210> 13 <211> 27
<2 ]
<211> 397

<212> PRT
<213> Rotavirus

<400> 9
Met Glu Val Leu Tyr Ser Leu Ser Lys Thr Leu Lys Asp Ala ?:g asp
1 5 10
Lys Ile val Glu Gly Thr Leu Tyr Ser Asn Val Ser Asp Leu Ile Gln
20 25 30
Gln Phe Asn Gln Met Ile Val Thr Met Asn Gly Asn Asp Phe Gln Thr
35 40 45
Gly Gly Ile Gly Asn Leu Pro Val Arg Asn Trp Thr Phe Asp Phe CGly
50 55 60
Leu Leu Gly Thr Thr Leu Leu Asn Leu Asp Ala Asn Tyr Vval Glu Asn
65 70 75 80
Ala Arg Thr Thr Ile Glu Tyr Phe Ile Asp Phe Ile Asp Asn g:l Cya
85 90
Met Asp Glu Met Ala Arg Glu Ser Gln Arg Asn Gly Val Ser Pro Gin
100 105 110
Ser Glu Ala Leu Arg Lys Leu Ala Gly Ile Lys Phe Lys Arg Ile Asn
115 120 125
Phe Asp Asn Ser Ser Glu Tyr Ile Glu Asn Trp Asn Leu Gln Asn Arg
130 135 140
Arg Gln Arg Thr Gly Phe Val Phe His Lys Pro Asn Ile Phe Pro Tyr
145 150 158 160
Ser Ala Ser Phe Thr Leu Asn Arg Ser Gln Pro Met His Asp Asn Leu
165 170 175
Met Gly Thr Met Trp Leu Asn Ala Gly Ser Glu Ile Gln Val Ala Gly
180 185 180
Phe Asp Tyr Ser Cys Ala Ile Asn Ala Pro Ala Asn Ile Gln Gln Phe
195 200 205
Glu His Ile Val Gln Leu Arg Arg Ala Leu Thr Thr Ala Thr Ile Thr
21¢ 215 220



<212> DNA <213> Artificial Sequence <220> c223>

A i gonucl eotide sharing honoly with rotavirus

nucl eoti de sequences <400> 13 ggtcacatcg aacaattcta
atctaag 27 <210> 14 <211> 73 <212> DNA <213>
Artificial Sequence <220> <223> O igonucleotide
sharing honoly with rotavirus nucl eoti de sequences
<400> 14 caagtactca aatcaatgat gg 22 <210> 15 <211>

23

IsydkPedtd ke Ao

S

<212> DNA c213> Artifici al
ol i gonucl eoti de sharing

whaes Ngt gmntﬂlwlwl’bh Lew beyvisn By
£4002 163805t 951 90 . Art Hapaaal

275

Leu
250
Ala

Arg

Asn
308
Gly Leu

Asp Ala

Ala
Glu Leu
370
Val Phe
385

<210>
«211>
<2125
<213>

10
1356
DNA

<400> 10

ggctttaaaa
atgctaggga
aattcaatca
atttacctgt
tggatgctaa
ataatgtatg
ctgaagcgtt
cagaatacat
ataaacctaa
atgataattt
ttgattacte
agcttaggceyg
gttttccaag
ttctaagacc
atcaggctag
agttgatgcg
ctttbcageca
cagtgettge
atgecatacce
actattcgee
gcatgttgat
gctacatcaa
gtaactgtct

<210> 11
<211> 28
<212> DNA

Leu
Len
Thr
Asn
Ile
355
Ile

Thr

Phe Gln

Phe Pro

Leu Met

Gln

280
Arg
295

Ala Gln

310

Leu Arg
325

Glu Thr

340

Pro Val

Thr Asn

Val Ala

Ile
Leu
Gly
Tyxr

Ser

Glu Ser

Leu Ala
Val
360
Pra

Pro

Ser
378

Ile Arg

390

Rotavirus

cgaagtette
caaaattgttc
aatgatagta
tagaaattqg
ttatgttgag
tatggatgaa
aagaaagcta
agaaaattgg
catttttcca
aatgggaacce
atgcgecata
cgeactgact
agtaattaat
aaacaatgta
atttggtact
tccacctaat
ccatgcaaca
ggacgcgaat
agttggaccyg
atctagagaa
taagtgagga
gtcattcaga
gaatgatgta

gacatggagg
gaaggtacat

actatgaatg
actttegatt
aatgcaagaa
atggcaagag
gcgggaatta
aacttacaaa
tactcagett
atgtggctta
aatgcaccag
acagctacta
tcagctgatg
gaggtagaat
atcatecgcaa
atgacaccag
gttggactta
gaaactctgt
gtatttccac
gataacttgc
ccagactaaa
ctecttcaagt
gtgagaggat

Ala val

Pro Pro Asn

Gln
315
Cys

Thr

Pro Phe

3130
Asn Val
345
Phe Pro Pro

Ser Arg Glu

Leu
3395

Ser Mst

ttctgtacte
tatattctaa
gaaatgactt
ttggtctatt
ctacaattga
aatctcaaag
aatttaagag
atagaagaca
catttactct
atgctggatc
cgaacataca
taactttatt
gcgegactac
ttttattgaa
gaaattttga
ctgttaatgc
cattacgtat
tagcaaatgt
caggcatgaa
aacgecgtttt
catctggtat
aaggacatga
gtgacc

honol y
pAEpShe7 e REg(7S MBH VR

CHALG HACHE %y TR0 A6 22

I cial &equence

Sequenc

e

Wi th rotavirus

gtiegteet It
Lli’IfgzLeu<g&; b
c220350<223> A i gomssl eot i de

Shuéledle @ Pequences

<220> <223>

o DNA <213>

LR96s Aloeal 49 32

285
Met Thr
300
His

Pro

His Ala

Glu Ser VvVal

ala val Arg
350
Met
365

Asn

Gly

Asp
380

Ile Lys

actgtcaaaa
cgttagcgat
tecagactgga
aggtacaaca
atatttrtatt
aaatggagta
aataaattte
gecgeacegga
aaatagatct
agaaattcaa
gcaatttgag
acctgatgca
atggttetet
tggacaaatt
tacaattcgt
actatttcca
tgaatctgeg
gaccgeggtg
ttggactgaa
cacggtaget
ccaatcttag
ttteatgtte

Asn Trp

Leu Gln

Ala val

Thr Val
320
Leu Ala
335
Gln Glu
Thr

Arg

actcttaaag
cttattcagce
ggaattggta
cttttgaact
gactttattg
tcgecacaat
gataattcat
tttgttette
caaccaatgce
gtggctggat
catategtte
gagagattta
aatccagtta
attaatacat
ttattattte
caageacaac
gtttgtgaat
cgtcaagaat
ttgattacta
toccattagaa
ttagcatgca
getacgtaga

60
120
180
240
300
360
420
480
540
600
660
720
180
840
300
960
1020
1080
1140
1200
1260
1320
1356



<210> 17 <211> 32 <212> DNA <213> Artificial Sequence
<220> <223> digonucl eotide sharing honoly with
rotavirus nucl ectide sequences <400> 17 ccact at agc
taatttctca ttctcagcaa cc 3278<210> 18 <211> 22 <212>
DNA <213> Artificial Sequence <220> <223>

A i gonucl eotide sharing honmoly with rotavirus

nucl eoti de sequences <400> 18 tggcttcgcc attttataga ca
22 <210> 19 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> digonucl eoti de sharing honoly
HwithratdtiatAt rigs enffucl eot i de sequences <400> 19
abitcggacc atttataacc 20 80 <210> 20 <211> 22 <212>
DDA sRdadnclasdind eiralg Seyrence rote?20s» <223>

A i gonsleoridst segeenettar i ng honoly with rotavirus

nucl eoti de sequences

<400> 11
ggctttaaaa gagagaattt ccgtctgg 28

<210> 12

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<400> 12
ggttagetce ttttaatgta tggta 25

<210> 13

<21l1l> 27

<212> DNA

<213> Artificial Seguence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<400> 13
ggtcacatcg aacaattcta atctaag 27

«210> 14

<211> 22

«212» DNA

<213> Artificial Sequence

<220
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<400> 14
caagtactca aatcaatgat gg 22

<210> 15

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences



<400> 20 tggcttcact catttataga ca 22 <210> 21 <211>
23 <212> DNA <213> Artificial Sequence <220> <223>
A i gonucl eoti de sharing homoly with rotavirus

nucl eoti de sequences <40D> Z¥ atttcagacc atttataacc
tag 23 <210> 22 <211> 29 <212> DNA <213> Artifici al
Sequence <220> <223> A igonucl eotide sharing honoly
with rotavirus nucl eotide sequences <400> 22

ggagt agt at at gaaagt ac aaataatag 29 <210> 23 <211> 29
<212> DNA <213> Artificial Sequence <220> <223>

A i gonucl eoti de sharing honoly with rotavirus

vl got i de sequences <400> 23 ctattatttg tactttcata
dgabeet cetaR&at<2dk0> 24 <211> 25 <212> DNA <218>

At Isl ci al Sequence 81 <220>
<211> 32

<212> DNA

<213> Artificial Sequence

<220>
223> Oligenucleotide sharing homoly with rotavirus
nucleoctide seguences

<400> 16
ggttgctgag aatgagaaat tagetatagt gg 32

<210> 17

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
«223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences .

<400> 17
ccactatage taatttetea ttcectcagcaa co 32

<210> 18

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223 Oligcnucleotide sharing homeoly with rotavirus
nucleotide sequences

<400> 18
tggcttecgee attttataga ca 22

<210> 19

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<400> 1%
atttcggace atttataacc 20



<223> digonucl eotide sharing honoly with rotavirus
nucl eoti de sequences <400> 24 tcgatacagt ataagagagc
acaag 25 <210> 25 <211> 27 __<212> DNA <213>
Artificial Sequence <220> 8923> a | gonucl eoti de
sharing honmoly with rotavirus nucleotide sequences
<400> 25 ttcattaact tgtgctctct tatactg 27 <210> 26
<211> 22 <212> DNA <213> Artificial Sequence <220>
<223> ol i gonucl eotide sharing honoly with rotavirus
nucl eoti de sequences <400> 26 gtatatgtag actattggga tg
‘2%:’ €210> 27 <211> 22 <212> DNA <213> Artifici al
S@p:ugaﬁce <220> <223> digonucl eoti de sharing honoly
b 1-hadtOdiadal ragquenddlicl eot i de sequences <400> 27
catcccaata gtctacatat ac 22 <210> 28 <211> 23 <212>

% cﬁ%&«%ﬁcﬂ;&hi 'sl%lrﬁ'lg }gmveﬂgk?rotavirua

nuclectide sequences

<400> 20
tggettcact catttataga ca 22

<210> 21

«211> 23

«212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<400> 21
atttcagacc atttataacc tag 23

<210> 22

<21ll> 2%

<212> DNA

<213> Artificial Sequence

<220>
«223> Oligonucleotide sharing homely with rotavirus
nucleotide sequences

<400> 22
ggagtagtat atgaaagtac aaataatag 28

<210> 23

<21l> 29

<212> DNA

«213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<400> 23
ctattatttg tactttcata tactactece 29

«210> 24

<211> 25

<212> DNA

<213> Artificial Seguence



<220> <223> A igonucl eoti de sharing honoly with
rotavirus nucleotide sequences 82 <400> 28
tgtaactccg gcaaaatgca acg 23 <210> 29 <211> 23 <212>
DNA <213> Artificial Sequen8d <220> <223>
ol i gonucl eoti de sharing honoly with rotavirus
nucl eoti de sequences <400> 29 cgttgcattt tgccggagtt
aca 23 <210> 30 <211> 23 <212> DNA <213> Artificial
Sequence <220> <223> ol igonucl eoti de sharing honoly
m%th rotavirus nucl eotide sequences <400> 30

ag.attt a2 <210> 31 <211> 23 <212>
Bk onsasa il saansoge 28 2085 01 21
A i gonucl eoti de sharing honmoly with rotavirus
Qg&]eotide sequences <400> 31 tggcgctcta aatcttgtct

b et aeAlEg30eas2 11> 25 25

<210> 25

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
223> Oligonucleotide sharing homoly with rotavirus
nuclestide sequences

<400> 25
ttecattaact tgtgetctet tatactg 27

<210> 26

<21l> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonuclecotide sharing homoly with rotavirus
nucleotide sequences

<400> 26
gtatatgtag actattggga tg 22

<210> 27

<21l> 22

«212> DNA

<213>» Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nuclectide sequences

<400> 27
catcecaata gtectacatat ac 22

<210> 28

<211> 23

<212> DNA

«213> Artificial Sequence

<220>
«223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences



<212> DNA <213> Artificial Sequence <220> <223>

A i gonucl eotide sharing honoly with rotavirus

nucl eoti de sequences <400> 32 cttgatgctg at gaagcagc
atctg 25 <210> 33 <211> 25883 <212> DNA <213>
Artificial Sequence <220> <223> O igonucleotide
sharing honoly with rotavirus nucl eoti de sequences
<400> 33 cagatgctgc ttcatcagca tcaag 25 <210> 34
<211> 25 <212> DNA <213> Artificial Sequence <220>
<223> digonucl eotide sharing honoly with rotavirus
:hﬂ?gli%otigga%e%u&nces <400> 34 cgatcatatc gaat aj;t aaa
Jgat 28" ¥516>"35 <211> 25 <212> DNA <213>
Hrobidei ci al Sequence <220> <223> ol igonucl eoti de
<8Hard*ng honoly with rotavirus nucl eotide sequences

R0 35, catlcalidaa tattcgatat gatcg 25

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nuclectide sequences

<400> 29
cgttgcatit tgocggagbt aca 23

<210> 30

<21l1ls> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homely with rotavirus
nuclectide sequences

<400> 30
gtaagacaag atttagagcg cca 23

«210> 31

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223» Oligonucleotide sharing homoly with rotavirus
nuclectide sequences

<40¢> 31
tggegecteta aatcttgtcet tac 23

<210> 32

<211l> 25

<212> DNA

<213» Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<400> 32
cttgatgetg akbgaagcage atctg 25

<210> 33
<211» 25



<210> 36 <211> 25 <212> DNA <213> Artificial Sequence
<220> <223> digonucl eotide sharing honoly with
rotavirus nucl eotide sequences <400> 36 agcgttcaca
caatttacat tgtag 25 <210> &% <211> 32 <212> DNA
<213> Artificial Sequence <220> <223> digonucleotide
sharing honoly with rotavirus 84 nucl eoti de sequences
<400> 37 agtattttat actatagtag attatattaa tc 32 <210>
38 <211> 32 <212> DNA <213> Artificial Sequence

<220> <223> A igonucl eoti de sharing honoly with
:g@féNL§#§a1QUC|90tide sequences <400> 38 agtattttat
actatggt a

g aitatattaa tc 32 <210> 39 <211> 25 <212>
£MA <213> Artificial Sequence <220> <223>
<B13p gdimgeictast iddeehatiag Pemg h 8HBI SPEWRETH r ot avi rus
nucPBUEPdEs EEltERT es

<400> 33
cagatgctge ttecatcagea tcaag 25

<210> 34

<211> 25

<212> DNA

«213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<400> 34
cgatcatate gaatattaaa ggatg 25

«210> 35

<21l> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homcly with rotavirus
nucleotide sequences

<400> 35
catcctttaa tattcgatat gateg 25

<21Q> 36

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirua
nucleotide sequences

<400> 38
agcgttcaca caatttacakb tgtag 25

«210> 37

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> Dligonucleotide sharing homoly with rotavirus



<400> 39 atccccatta tactgcattc ctttc 25 <210> 40
<211> 25 <212> DNA <213> Artificial Sequence <220>
<223> digonucl eotide sharing honoly with rotavirus
nucl eoti de sequences <400> atccctatta tactgcattt
ctttc 25 <210> 41 <211> 25 <212> DNA <213>
Artificial Sequence <220> <223> digonucl eotide
sharing honoly with rotavirus nucl eotide sequences
<400> 41 atccccatta tactgcattt ctttc 25 85 <210> 42
<211> 25 <212> DNA <213> Artificial Sequence <220>
<22 8% e PO AT EH i de sharing honoly with rotavirus

nucl eoti de sequences <400> 42 atccctatta tactgcattc
<gpttse 25 86 CLAIMS 1. Use of an attenuated raqtavirus
agrptAE IERHIPTRY BFBFEPYSE in the nmanufacture of-a
S®disganent for inducing an inmmne response agai nst
<ftavirus infection caused by a rotavirus strain of a

:gza ;P[ir?ificxgl Sequence

<220»
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<400> 38
agtattttat actatggtag attatattaa tc 32

<210> 39

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide seqguences

<400= 38
atccccatta tactgcattc ctttc 25

<210> 40

<211l> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide sharing homoly with rotavirus
nucleotide sequences

<4Q0> 40
atecctatta tactgeattt cttite 25

<210> 41

<211> 25

<212> DNA

«213> Artificial Segquence

<220>
<223> Oligonucleotide sharing homely with rotavirus
nucleotide sequences

<400> 41
atccccatta tactgeattt cttte 25



2. A use according to claim1, wherein the conposition
conprises a rotavirus having a VP4 gene conpri sing,
in the nucl eotide sequence, at |east one of the
following: an adenine baseB¥A) at position 788, an
adeni ne base (A) at position 802 and a thym ne base
(T) at position 501 fromthe start codon. 3. A use
according to claim?2, in which the VP4 gene conprises
a nucl eoti de sequence conprising an adeni ne base (A)
at positions 788 and 802 and a thym ne base (T) at

< ﬁ§ugion 501 fromthe start codon. 4 A use according
AbQ,agy of clainms 1- 3, in which the conposition
<CQHPRASEeS a rotavirus having a VP7 gene conpri sing,
<p13> el Eiaie} éePi® sequence, at | east one of the
Spllowng: a thymne (T) at position 605, an adenine
<6A) cdigop@Sdckidansh@O iy AmeblAwnantsverus(G at position 897
f r omueligetidg aequensetion. 5. A use according to claim4,
in which the VP7 gene conprises a nucleotide sequence
&dkei sing a thymne (T) at position 605 and an
apgteracrret{cPgcate atguani ne (G at position 897 Fromt he
start codon. 6. A use according to any of clains 1 to
5, wherein the conposition conprises a rotavirus
havi ng a VP4 gene conprising, in the nucleotide
sequence, an adenine (A) at positions 788 and 802 and
a thymine (T) at position 501 fromthe start codon;
and wherein the VP7 gene conprises, in the nucleotide
sequence, a thymne (T) at position 605 and an
adenine (A) at position 897 fromthe start codon. 87
7. A use according to any of clains 1 to 6, wherein

t he conposition further induces an immune response to
GlL and at | east one of the non-Gl serotypes sel ected
fromthe group consisting of: G3, &4, G, &, G7, B,
@@, Glo, Gl1, Gl12, Gl3 and Gl4 serotypes. 8. A use
according to claim7, wherein at |east one of the
non- Gl serotypes selected fromthe group consisting
of: G3, &4 and P. 9. A use according to any of clains
1to 8 wherein the conposition is used to further

i nduce an i nmune response to P[8] and at |east one of
the non-P[ 8] types selected fromthe group consisting
of: P[1], P[2], P[3], P[5], P[6], P[7], P[9], P[11],
P[12] , P[14] and P[19] types. 10. A use according to
any preceding claim wherein the conposition
conprising an attenuated rotavirus strain of a Gl
P[8] type provides protection agai nst severe
rotavirus- induced gastroenteritis caused by infection
of a rotavirus strain of a QP[4] type. 11. A use
according to any of clains 1 to 10, wherein the
conmposition conprising an attenuated rotavirus strain
of a GlL P[8] type is at |least 40% protective, in a
popul ati on of



vacci nated individual s, against diarrhoea caused by a
rotavirus strain which is of a &P[4] type. 12. A use
according to claim11, V\/ner%n the conposition is at

| east 50% protective. use according to any
preceding claim wherein the conposition is at |east
60% protective. 14. A us rding to any of clains
10 to 13, wherein the congloélmon is between 40% and
80% protective. 15. A use according to claim 14,
wherein the conposition is between 50% and 70%

1. pr HseQfiapattegyated gotavirugirainfrsp &1 éﬁltt@%fﬁﬁh%maEPféPWée qfa

medléhrﬂé_ht fOMRdRINY drithnfeHEN@SpdriseigaPBDItRASs mfedtbn RhBded by a
tavirus_ strain which is between 40% and 75%

maﬁ'l“bst%[ﬁ'" 0@ BAPKI BBSul ati on of vaccinated individual s

agai nst severe gastro enteritis caused by infecti on of
rot aviruses with a (P4 serot A use accord

e. 17.

2. AaH%ﬁ gcording Wsc'i'”'tb vﬁere'uﬁeépmpqsﬂenrcsﬁw#%% r%?‘f'%r'isn
having geﬁ@é@ﬁﬁr’is‘iﬁgoih the nacleblidegianpehie, 2928486He of Mhe fdﬂowmg
tai nabl e or derivable from ECACC de oSt 98%%@3 ]1
an aggning hase (ALAAAIIRG /B8 araresineciagr e 4 RO@“'?'? B & thymine

basé'tfﬁ) a&%‘@@&msoonom&hea&mmsﬁered in a 2-dose regine.
19. A use according to any of clainms 1 to 18, wherein

the attenuated rotavirus strain is fornmulated with a

3. g Uﬁ agd @cd@?bkﬁ? aifd Z3h whRhthe&VPa gehé thmplisedd Addisbtide
er or bo
sequgnce comprising an adenine base (A) at positions 788 and 802 and a thymine base

(T) at position 501 from the start codon.

4 A use according to any of claims 1- 3, in which the composition comprises a
rotavirus having a VP7 gene comprising, in the nucleotide sequence, at least one of the
following: a thymine (T) at position 605, an adenine (A) at position 897 and a guanine
(G) at position 897 from the start codon.

5. A use according to claim 4, in which the VP7 gene comprises a nucleotide
sequence comprising a thymine (T) at position 605 and an adenine (A) or a guanine (G)
at position 897 from the start codon.

8. A use according to any of claims 1 to 5, wherein the composition comprises a
rotavirus having a VP4 gene comprising, in the nucleotide sequence, an adenine (A) at
positions 788 and 802 and a thymine (T) at position 501 from the start codon; and
wherein the VP7 gene comprises, in the nuclectide sequence, a thymine (T) at position
805 and an adenine (A) at position 897 from the start codon.
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7. A use according to any of claims 1 to 6, wherein the composition further induces
an immune response to G1 and at least one of the non-G1 serotypes selected from the
group consisting of: G3, G4, G5, G8, G7, G8, G9, G10, G11, G12, G13 and G14
serotypes.

8. A use according to claim 7, wherein at least one of the non-G1 serotypes
selected from the group consisting of: G3, G4 and G9.

9. A use according to any of ¢laims 1 to 8, wherein the composition is used to
further induce an immune response to P[8] and at least one of the non-P[8] types
selected from the group consisting of: P[1], P[2], P[3], P[5], P[6], P[7], P[9], P[11], P[12],
P[14] and P[19] types.

10. A use according to any preceding claim, wherein the composition comprising an
attenuated rotavirus strain of a G1P[8] type provides protection against severe rotavirus-
induced gastroenteritis caused by infection of a rotavirus strain of a G2P[4] type.

11. A use according to any of claims 1 to 10, wherein the composition comprising an
attenuated rotavirus strain of a G1P[8] type is at least 40% protective, in a population of
vaccinated individuals, against diarrhoea caused by a rotavirus strain which is of a
G2P[4] type.

12. A use according to claim 11, wherein the composition is at least 50% protective.

13. A use according to any preceding claim, wherein the composition is at least 60%
protective.

14. A use according to any of claims 10 to 13, wherein the composition is between
40% and 80% protective.

15. A use according to claim 14, wherein the composition is between 50% and 70%
protective.
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16. A use according to any of claims 1 to 15, wherein the composition comprises a
G1P[8] rotavirus strain which is between 40% and 75% protective in a population of
vaccinated individuals against severe gastro-enteritis caused by infection of rotaviruses

with a G2P4 serotype.

17. A use according to any of claims 1 to 16, wherein the rotavirus strain in said
composition is ECACC deposit 99081301, or is obtainable or derivable from ECACC
deposit 99081301.

18. A use according to any of claims 1 to 17, wherein the composition is

administered in a 2-dose regime.

19. A use according to any of claims 1 to 18, wherein the attenuated rotavirus strain

is formulated with a suitable pharmaceutical carrier or with an antacid buffer or both.



