FUSI ON PROTEI NS REPRESENTI NG DI FFERENT ALLERGENS: PRODOSAL
AGAI NST ALLERGY TO M TES TECHNI CAL FI ELD 5 The present i nveﬂmﬁmﬂﬂlwwﬁgmms to
design of synthetic nucleotide sequences and to production o reco

fusion proteins for treatnent and prevention of allergies caused

domestic mtes, in partlcular those caused by species "Bloma 10 troplcaTis

and Der O Fekificd MR iyt dlual s

al | er gi-e—to—¢ S : S—2 0 genus
Dernatopha90|des be|n ng rinae, t he nost prevalent
speci es worl dw de. qm h‘e é}}’ﬂ?é-ﬁ’ﬂmsrar &iﬁﬁ s'opi cal regions the
presence of B. troplcalls |s very abundant bei ng predom nant sonetlnes in
t he popul ation of mtes present in 20 house dust. In these fe regi ons,
individuals allergic to mtes are sensitive nostly to D. pt I nd
B. troPECHNISALIFIELR About twenty all ergens have been |dentmmuﬁﬁFHWM“hﬁ
domestic mtes. However, only some of those have shown high reagf] Lol LY
freguency in the aIIerglc popul ati on and some show cr oss=reactivity
Anongst B. tropicalis allergens, Blo t5 shows the 5 highest reactivity

frequedpy, Bl addd andnBlekib3d sheanbeser fdLequaasygnbutos ndegatcantipt ense
| gE i n many of the sensitive individuals (2, 3) %ihers as r pl and Der

P2 arenhpeclbshel MANAND A8 R Ptoerllepaaéwyénaee DELaGRR; 0T 2R 10006 of
aIIerglc |n 3ua ave | gE specific against these two allergens. Anot her
D. Pteron sslnu i.mportant allergen is ei t t . 50% of
indivi8u8¥§ Igﬂchtea%mﬁﬁgtlc%m rev[%%éﬁ 9 qg%§¥%$'$%|%g§IP rgen.
Al l ergens of mte groups 8 and 10, suc qutatlone S transfera GST)
and trgﬁﬁﬁﬁB%Fn€“¢F§§pet?|P@F§1C&;@roﬂ: ?lEﬁPﬁ?d MYor FRACECHuB P8 ithe

?nlflcant crossed- react|V|t% observed wi th honol ogous derivate from

di 4 er EnPPATRE15p@BABeAME tOPREBOSAGANPSRECTYFS12YSAN al | ergen nust produce
cross-linking of IgE antibodies linked to the effector cells surface in
order to induce cell activation and inflammtory response, requiring this
process

BACKGROUND OF THE INVENTION

Individuals allergic to domestic mites are 1in general
15 sensitive to mites of genus Dermatophagoides, being D.
pteronyssiunsand D. farinae the most prevalent species
worldwide. Additionally, in tropical and sub-tropical regions
the presence of B. tropicalis 1is very abundant, being
predominant sometimes in the population of mites present in
20 house dust. In these regions, individuals allergic to mites
are sensitive mostly to D. pteronyssinus and B. tropicalis

(1) .



3 at 1east two I gE epitopes on the allergen surface. The |gE antibodi es of
an allergic patient may recognize conginuous epi t opes or discontinuous

epi topes. Cross-linking of IgE antibodies on nast cells surface induce

i mredi ate rel ease of 5 biologically active nediators such as histam ne and
| eucotrienes. Decrease of allergenic capability can be achi eved by

interv ,en it%ﬁg%% hnp anj a [t .ation,
am no §QPHQde€&?$%§ gﬁﬁl |stLﬁb§%§§ﬁo§E§Ee %%?%?gffﬁ%lgﬁﬁﬁgf S%ﬁﬁgﬁég

Reor der i, am.no acid segments conformng the priar eguence of. _the

al ler ggﬁggﬁs‘o TOdi i es ?rgley aTPBF g &hi gﬁqgés%abrﬁ‘ﬁ)y?hi‘%xl ﬁlggnge&c V& ¥ usi on
“or hybrid proteins have been generated to provide _a better

al | er gERSIHERFYi 1R mihtfot RerEiP L FuBPBRLAEILE ndRHaviP R eF¥he CAOES by
using several portions of different allergens linked to forma unique

nol ecuFeactaverted AMendftai B vhtePhealpoopilyeragssi vl tYEshavbbady,

whi ch 20 decreases the anaphylaxis risks, and to deliver to the patient
only thagbeakl| eregarisiviingol Veequendegy eBdpnerit2 odndl Baogi (LY esponsdopeyr. 4 A
nunber of patents is known in this field related to pollen allergens

(US7, 862e828hcand vy diordsid Caml i A8en8e IFEWMIH MABE UGB NtRe US20068@2 74059,
US20110052640; US20070065468; US20060233839; US20090130130 and
W2007148%994ua1kn (back, document US 7, 862, 828 describes a nethod to
prepare fusion allergens, consisting of two or nore reconbi nant

pol ypepti desfrongrasspol | en, t obeusedas i nmunot her apeuti c agent
conprising:(a)to provide a 10 pol ynucl eoti de sequence which codifies the
fusi on | ergen, ( to i ntrodu sai d pol ynucl eoti de sequence into_the
host cgﬁk?rfc)a?o g%ﬁw P%e S tcfgee]fl R eas%efe G hér‘°§é:qugfﬁ‘@8,r Gt t &
recover the fusion allergen expressed fromthe grown cell, (e) to assay the
f ut! onPEPFEPYER1RESa caddfdatEFEIes PBfunofRer apy20hy &l i vedilsd ke
allergen to a test animal and to sel ect those inducing the strongest inmmune
r espongBdaMddganer havenIeE pgECHifdckpagiasti bbgses tive edApagessn to that
obtained with the individual conmponents. 20 On this case, the polypeptide
has at |least two different allergenic proteins or their fragnents. The
hybri d pol ypepti de, the polynucl eotide and the cell are useful for drug
prepar ahbeRek0D .t r egé ABAYs Oinak | engoRicendi SOT Her$e®r 1E0Derd P ophyhiagtic
vacci nation. Anong al |l ergenic sources for allergenic proteins, grass

pol | eneslli hi§8edb@dMeNOH: O rani Hl v A1 &l L8883 MY bEohdE: PShites
i nportant. Specific exanples of allergenic protéins are group 1, group 2,

OTEYD, LU o SLTLEVD G, 97080 Ader 7 SR AZAN 0o 3 o gl e

from t he nost grass po r
phosphghapagﬁ)froghgﬁf Vggon1gfﬂgggfgnéi 1S(CaE%énsferase (GST) and

tropomyosine, respectively, are of particular importance due

to the significant crossed-reactivity observed with homologous

derivate from different mite species and other organisms (4).
20

An allergen must produce cross-linking of IgE antibodies

linked to the effector cells surface in order to induce cell

activation and inflammatory response, requiring this process



On the ot her hand, docunent US20080274059 reveal s fusion 10 protein
conprising a group 1 allergen and a group 2 allergen from genus

Der mat ophagoi des fused at group 1 allérgen N~ o C, where they may be Der p
1 or proDer p 1, and, fromgroup 2, where they may be Der p 2. This
docunent includes clains for the nucleic acid to develop the fusion

protei g 116, GXPEGSST Al 13,GR8REL! Gon | BRCVEST DL £AN! alie0g. L hif cagegt e
and a cell of any typ i ncrudi g cassette or expréssion vector, and-a

vacci ne ﬁoggasitionfincludiQ% t he fusjon Qrotein on a pharmace Lica&%y
accept 8BF&°5HpB8r t OF THE £ Gdi'5R IgFot BRRFRCagBtY ed §3°PHefenft o0 18
allergic reactions to mtes. The 20 expression cell may be Escherichia
coli, PPRRPREBasPdri SIGCoSdciataitin R tReYi si GEOsSelIREINE| t e Sidfes

Pat ent Application 20110052640 reports a hypoal | ergenic hybrid pol ypeptide
conpri 8hhgbadiasi mo avadt seglddrceswifage | dnducs0 iamatdade dsebéase seduence
selected fromgroup 1 and 2 allergens fromdust mtes (Dernatophagoi des 5
pt €F onpssilogiralagd waeréve | i nkdagatepist opeuth | ghsant hiedymihesai dnd
allergen is deleted. Included are either the pol ypeptide having 70%
sequenceutdept bh¥s .t he correspondi ng pol ynucl eotide, the vector, the
expression host cell including the polynucleotide, the nethod to produce

t he pol ypeptide and 10 the pharmaceuti cal conposition that conprises the
pol ypeptide. The group 1 allergen is Der p 1, and that of group 2 is Der p
2. The Lned pol ypepti keeps | nogeni ¢ capabilities, bein
particagg%géggsefﬂ¢ f%ﬁlggﬁngé tr%gn%%h??g%ddf¥$%nakﬁy,?ﬁ%ﬁﬁ%ﬁ?onbﬁéthods
for thes ol ypeptid i n, heterol ogo 15 expression syste and efficient
puri 11 SBEFONHEERBAS Tar ko kioSRT T BRGS PRREREIBSING AR 8 RopPbduct
for specific reduction of inmmunoglobulin E (IgE) as well as the allergic
reHtt i BHtabdoBpeEWine| 291 drilebica pod pdpefusbhaeEnPiattheasatuxglnite
allergens. It includes am no acid sequence for those allergens such as Der
p 1, Daplpcgland WBmding. Rebzdgrasgcamie erpridsssebmentts clenifolminangol i or
CHO Kl . 7 Patent US20060233839 describes a reconbi nant protein with the

al | er gehedepiriabeyf r gagbendal wifer ecHde proéeden haslseor efloaediakl ergeni ¢
activity, inmportant in relation to the allergen in 5 natural state and
conpri gingrgbhee bHpabiontgites. Additionally to Der p 1 allergen, ProDer p
1 and Der p 3 with ProDer p 3y PreProDer p 3 are included. d ains include
the nucleic acid nolecule, the expression vector, the cell transfornmed for
production of reconbinant protein, and the 10 i nmunol ogi cal conposition

us for tient treatnent. Docunent WUS2009Q130130 refers to an isol ated
ol el Bameq At R, L a7 e by PO BOat TS A1 Ee pBFSBeFERasAters
derivate isofor or a fragnment_thereof, conprising a non- 15 heli coi dal
nut ant ©8f RECYEISt aaanFFégge?ﬂl]f?Wﬁ@'r%%CBfﬁt SBRPERGHERY poFV SR de,
its derivate isoform or a fragnent

proteins have been generated by using several portions of

different allergens linked to form a unique molecule, intended
to obtain vaccines poorly reactive to IgE antibody, which
20 decreases the anaphylaxis risks, and to deliver to the patient
only those allergens involved in development of allergic

response (5).



t'her eof conprising at |east a substituted, added or del eted am no acid, or
at least a chem cal nodification, whepe the pol ypeptide exhibits reduction
inreactivity equal to or 20 higher than IgE fromthe natural pol ypeptide,
in subjects allergic to at |east one allergen fromgroup 5 mtes. This
pol ypeptide fromthe group 5 allergens may be Blot 5 Der p 5, Der f 5, or
Der m 3. nqm'ﬂem; 6§Cg39 nEHC'l%' %ﬁ&bx@spﬂatﬁ‘ig“eﬂ 31 Ao VECLE £ BO$Io168H

COI’TpI’I S ng nucl el c nol ecul es rmaceuti c preparation”i ncl Udl ng

t he pol gi

Pat ent @%ggg%fg%wgr%fo 'a%ypoal er gte(ﬁr c%crmé?se?lnccglr%ﬁss'r nasansmf Br (jLeln
fused to or conjugate st a _second non-allergenic protein or

fr agmeAPSHREREST . | H§I2l98§823f185(?l ar s VPSP 10064 Oaci d  ME2A80I008 5448t vi ng
for the hypoal | ergenic nol ecule or the fused protein, the vector, the 10
host cé‘ﬁ?ooéﬁ%éﬁts BodyS288P8338d 38gands ORRE TRYEGAIS-er geni ¢ or f usi on
protein, and the vaccine which nmay conprise it. The protein is derivate

fr ofn Phi p5 Fel d1, Der p 2, Der p 7, Derp 21, Cone 30, Alt a 1, Par |
1, Oeel, Fel d2, Canf 1, Can f 1, Art v 1, Arb al, Alt a 2 or AlIt a 6
havi ngra lader ndsalm&htintusi m Gemd, d¢g asdcexbebi & ngetiesticed @ajeghidd ty to
| gE in conparison to native Phi p 5. The second proteinis a viral,

bact er irgki ochungalh e referff, Ot QZAAY SHHEI Nof FOfwEXaBP! emokrk | FeoMitantapsi de
protein, preferably from pi cornaviridae. 20 Additionally, it is known that

Li nhar Ox(\{%g ltgg Lat or +&0) b"éln_Jatss by ng&}gﬂsed recombinat i ?ﬁ?/egrfu%l on

nol ecu ose by t e nost |rrportan ergen romtino ass, in

t he order Phi,p6,. Phi .p2, Phl whi ch ressed in. 9 E. coil
ne TSP RERosPBraPRUCR & REPREul CHERBHSIPRt od 1D be oot dEqGAe © 3

i mmunot herapy _since it induced |inpho proliferation in a degree simlar to
thel i REG¥BYCHFOE1EGu FRTAFTAE x Bt Tthe CPAditYSGuaFRal I '1GeTs Bl 1&F9F8del  of
mce allergic to pollen, 5 induced Thl and 1gG profile cytokine production,
abl e t dbbl oek de@mdur@uw@f praynIUCdElS 1idgc ubedeente timgopreendessf the
al l ergen. The concept of fusion proteins has been also explored with 10
mte akkéigens;) acd ugrown pihet diostconpdietdobyexperegd tmel BegqupBcpor t(idns
showed | ower I gE reactivity in conparison to native allergens and may

i nducetsi gedore agucef b 06K BY1beGenWeixplrest@@e Stifork hehée  yeelrl regs ,in

i mmunot herapy (7). 15 Recently, Bussieres L. and col |l aborators (8) bui I t

sever al( hybrﬂdj p&é’é&#/nstﬁ%”poé%jl&i/ Dei1@lgeler @,2 ROTtLQAS1 8 ¢ @%"r pl

precursor (pr o- Der showi ng t hat they are abl e to induce basophil

de an hl dtc}b%o C e n
?rf%unlcfl)L ﬁhﬁ%@he?a&@t b’ol yc onaril?{agg rmno éoljrra @a%t ?%ogr gémﬁfa%e and
conser gl 190, T, B 115985801t e, A erdens was demonsirated

generation of IgE blocking antibodies in comparison to that

obtained with the individual components.

20 On this case, the polypeptide has at 1least two different
allergenic proteins or their fragments. The hybrid
polypeptide, the polynucleotide and the cell are useful for

drug preparation for treatment of allergenic disorders or for



10 NeVertheless, there is a non-satisfied need for vaccines based on
reconbi nant nol ecul es that contain , sgveral antigenic regions frommtes
comon in tropical and subtropical areéas, which may be suitable
alternatives to immunot herapy schenes 5 currently known, which are based on
application of natur al extracts fromconplete allergens, and which nmay be

able t Laxys risky toy iy 6 he JdhgaldEnt ¢
effica ygﬁﬁgf%égl NI TI %%E%e ternms use ﬁerceéi nr%r ave the foll owor]{g
meani "allergen", a substan g abl e. o | nq) uce an aller gl ¢,legction

by 15 PRYGEPRELE BEGEERON oS THE T ke A

odl eS - Facci e - & subst ance whi ch
can be_ used 9 stinul ate e immune systemto develo rotection;

st aHEL" ) BEIE HofyHe il dHic SUGH: 2oMERECTHor oRPREbF LinCEGBPLEE BF ¢ he
present 20 invention, in presence O absence of pharmaceutically acceptable
carri erdlergeshfclREpteins "@XPr €¥SUEN"L, r GLOH® tD aJHeHe dr I¥eHe product
expression including the codified polypeptide. DESCRI PTI ON OF THE DRAW NGS
5 H G groSphénagroupeprlesgrcaid dif cingeptodesldonf oaimlaggehe promatje
sequence of reconbi nant PF3a. FIG 2. Levels of serumIgE specific for
PFl4c deser minesktyntl0gekkSA pdnl €onpadrsop t10 ardctiast t p | 2vehmitek)nat ur al
extracts fromB. tropicalis and D. pteronyssinus. FIG 3. Schematic

represgﬂb@%hem195see@&bﬁle§ee0%%m ngniheepr gmar Y cgequence of recombi nant
PFl4c | G 4. Levels of serumIgE specific for PFl4c determ ned by ELI SA

in conparison to reactivity levels of natural extracts fromB. tropicalis
and D pt er onyssi nus. 20 FI G 5. Purification profile for PF3a perfornmed by

oel ¢L 55t PBRC! LR "nuAR POLUBRRYLAT e RbAlORl-Y ]SO RS 1 1S

10 protein comprising a group 1 allergen and a group 2 allergen
from genus Dermatophagoides fused at group 1 allergen N- o C-,
where they may be Der p 1 or proDer p 1, and, from group 2,
where they may be Der p 2. This document includes claims for
the nucleic acid to develop the fusion protein, the expression

15 cassette, the vector containing this cassette and a cell of
any type including cassette or expression vector, and a
vaccine composition including the fusion protein on a
pharmaceutically acceptable support. The fusion protein is
applied to prevent or treat.allergic reactions to mites. The

20 expression cell may be Escherichia coli, Pichia pastoris or

Saccharomyces cerevisiae.



ron-di al yzed sanpl es, and 4 corresponds to the dialyzed sanple in 0.1%
Triton X-100 buffer. FIG 66. PurificaFion profile for PFl4c performed by
gel 5 el ectrophoresis on 15% pol yacrylam de, stained with Conassie Blue. 1
is the nolecular weight marker, 2y 3 represent the purified fractions.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 The present invention is directed

to fus}rﬂgyﬁgrgffé %gégsd' pherept ﬂgkﬂgselsﬂlt o@mswdgregﬁnlegﬁkang

capabi e present invention is al rected t

phar eutical present on aIIo a |cat|on within a 15.cutaneous
Dacc! nEVPORILERaRELE. RYRERR RTLr R ehRs, Ty oL, S SRERY
protein, 2. d@ycerol, and 3. Phenol The |nvent|on al so reports_synthetic
nucl eoFFEBeg-@ﬁué?fceéltdésﬁagﬁF aRfl ABHRt RERASE FecBnbiTARNYIsPEASHLE ei ns
for 20 treatnment and prevention of allergies caused by donestic mtes,
parti chraml greupsdd and sherl ksr B Gromopuehl mitand D@KW&F@BH&@@P§§§

pt eronyssinus. 13 In other enbodinent, the invention conprises nucl eotide
sequenpesranyibinual |, y ades iwjreee, axﬂﬁﬂhdgq;¢piﬁ@pmstoeIgEedntébddyesﬁic
mtes allergens. 5 The invention also refers to the design of two vectors
based gaideeliQereohs, aébetadli fhelakdky des gnethawictret pde ypegtiedee
being inserted such that a suitable reading franme is preserved, which

expresgggihie reeorbi nande Il N W idede Mgl i di ngnéX ta%orkr@sb@%d%’i‘ﬂgno
termnal region. 10 In this sense, the present invention is al so addressed

to vec%grl REL143RGHL WhiGh J$.3,,P] L0k %eﬁ{;QLCEEﬂ gh@ﬁﬁg‘?m%;o .

h Hav |ng a seduencelfhaé go |es y meansf rstidine ag in
N— 1

means BRCoRs S das e e b 8agfen SR, die St RBYRESEE: P

re ion. It contalns 5260 base pairs. The de5|gned nucl eoti de sequence
rt EBR RASTBPEENSE CRdr AIMIUL IR priitlei FOMPERS®S PERE  POd¥PERE 166si ti on

flanked by restriction sites P 1 and Kpn I, and
The group 1 allergen is Der p 1, and 'that of group 2 is Der p

2. The obtained polypeptide keeps immunogenic capabilities,
being particularly useful for allergy treatment. Additionally,
production methods for these polypeptides in heterologous
15 expression systems and efficient purification methods are

described

Patent US20070065468 reports a product for specific reduction
of immunoglobulin E (IgE) as well as the allergic reaction,
20 specifically a chimeric polypeptide having at least two mite
allergens. It includes amino acid sequence for those allergens
such as Der p 1, Der p 2 and Blo t 5. Allergens can be

expressed in Escherichia coli or CHO-K1.



20 such that a reading frame (ORF- Open Readi ngFrane) was generated to
express the protein of interest with gine additional am no acids
(MAHHHHHHY) in the N-term nal region under control of promoter T7. In this
way, the invention 14 reports a vector referred as pET45b/ PF3a constituted
by 5852 base pairs and a vector referred as pET45b/ PFl4c constituted by
5719 base pairs, which, when introduced into E. Coli bacteria, allow
expressi on of reconbi nant proteins PF3a having 5 196 am no acids (SEQ ID
No. 2) _and PF j 2.amn ids EQ.1.D No. 4),.. exhihitjing.the
ni queTRERPYr BRI el T RORRIENT HaSSTent TR 3PS50
contenplates the passibility to conbine, in 10 a sole conposition, the
phar magederasn ﬁﬁﬁﬁﬂ%QQ(ﬁF%h Rk cPhe "PREPUFDFy RIRFG IR haobirsavced
proteins making possible to inprove or enhance their efficacy in
i munothépappnagaiasitivddivbst IereR tantal Lar gplatiomhda/ages naliergen in
i mmunot her apy agai nst donestic mte allergy according to the present
i nvent neturslcharsdetter i zethdy arompriwizgi d skgeencemsehedbad f sdmeishe
group consisting of SEQID No. 2 and SEQID No. 4 or a mx thereof. 20 In
still aaatilhebnanbhedivemer theli aveaigen, r ek-epsrt @ a maidodei opobt aiiftha
reconbi nant fusion protein of different allergen segnments fromB.tropicalis
exprespedper Escheri chigpkidy phixchhsdbowachaaehi vidisagai 0861h8E the
anti bodi es of 'an allergic 15 population with |ower frequency and intensity
in co [ t .hat i fr th |l er i C t f B
tropi ggﬁ%géggve%%%t h@&%r%%%i megggof %t gje%ﬁ\%gbn@{ti o\ﬁé(érge%g’rs {zgéna r?gtl%od to
5 obtain_a recongjn nt fusion $rotei3khaving several_allergen se ts from
B, L1 ot BAPESTNG Df Ot dIRRET UL, S pf ESERHIFRCES RETT ST GBIT , W ch
shows reactivity against |1eG antibodies of an allergic population with
| ohlr LPEHBEAOFLSAE CRTBRSILEY OFn U6 &PTs BR L h &L SEhTS P ed from t he 10
correspondi ng natural extracts. The invention also refers to use of
protei ns designed according to the invention to prepare a nedi canent
vaccine to treat an individual suffering allergies caused by donestic 15
m t es. DokamentenUis@R 099 13I086 Oaddedsesed tto aatr edodatedet podypeptdde,
i ndi vidual suffering allergies caused by donmestic mtes, which

derivative or fragment composed by (a) a polypeptide, its

derivate isoform, or a fragment thereof, comprising a non-
15 helicoidal mutant of at least an allergen from group 5 mites
and, (b) a polypeptide, its derivate isoform, or a fragment
thereof comprising at least a substituted, added or deleted
amino acid, or at least a chemical modification, where the
polypeptide exhibits reduction in reactivity equal to or
20 higher than IgE from the ‘natural polypeptide, 1in subjects
allergic to at least one allergen from group 5 mites. This
polypeptide from the group 5 allergens may be Blo t 5, Der p

5, Der £ 5, or Der m 5. C(Claims include nucleic acids



conprises administering to said individual a pharmaceutically 20 effective
anount of a protein according to the kKnvention or a pharmaceuti cal
conposition containing the same. 16 Protein design according to the
present invention starts with the selection of different allergens from
donmestic dust mtes B. tropicalis and D. pteronyssinus, as well as of their
antige as rep en cp S r edi by
our bi (Q)Ieﬁﬁ gbggté ic agrllal %eltcgt%ﬂlfhos% ffg!regl%t sg{%%%g%h? gi %%&%CE I %tﬁggd to
forma_u ? ? Erlnary prgﬁeln struct The gbab e 3D tructure %fr t he
desi gnB515F8tE R wag noBEPERFFEMFR anPﬁSPQ Pd tS8quenls: u?ﬁg Istr i&ure
was optlnlzed targeting to a successful expression as reconbi nant 10

prot ei B® VﬁepﬁﬁgenﬁﬁnérvaFgéﬁéctlve nmodel s were obtained for each of the
two fusion proteins subject of the present invention. Prediction for

t hree-di nensi onal structure was performed by 15 using |I-TASSER (9) and

Swi ss- Model tools and software. (10, 11). Segnents conbi nati on and order

pr dtluc Pageatnod@lo29at7ilgfoaisor y negdrtrsegara t ohgpeafiyesygendocheprstteynand
structure 20 requirenments were selected to order synthesis of an artificial
nucl eotbfiprsequgnes Camdl'efxsgdrg f@sed heopbirmMion jSRFRIIC evitH 7atneedset ar was
chosen for expression in E. Coli, i.e., pET 45b+ (NovagenR, catal og

71327- §£coﬂﬁ'%@ﬂ“§iﬂé§§€ f%’@fbﬁ@fnaBE'H‘¥fﬁ mafUepsert9s ObhalA wRegeadi ng
frame for expression of the codified protein & % the insertion site, with a

5 hi Stbg%”ec‘iélﬁg B, L h u%ﬁ%ﬁ”“ qal; 4 eﬁlﬁ%t:u‘i"egh 434 fﬁ&% gerglitedQ

renove e tag he artifticial ‘gene synthesis wth tlnlzatlon for

bact d.t t t T 45b h that
2 Vect BYBHaYiasoaree NSNS et Tor EVBPESE G T A don BrEOE n Fenkod

to the histidine 6x tag, was ordered to a US speci alized conpany
( GhheSEPEBt Feldnc@n RN tHRaGY AHIrIFhng Hes exphesByBRaL LGPt RTI nsert
15 were received, transformation was initiated in different E Coli
st r ai n§usaevorplfeiein, t RAdr ebue r siettigicof whhehpmsatei aovprigeerist . Thige
positive clones were selected after confirmation of the expected insert by
PCR uspmgtethnyedrsaleyrtares strandpPRXppessi dewad per Detmgd 2n & p 7,
(Luria-Bertani) nedium 20 consistent of 1% tryptone, 0,5% yeast extract y
1% NaCberpH21, Clone 30, Alt a 1, Par j 1, Ole e 1, Fel d 2, Can £

1, Can £ 1, Art v 1, Amb al, Alt a 2 or Alt a 6 having a

15 terminal blunt in C- o N-, and exhibiting reduced capability
to IgE in comparison to native Phl p 5. The second protein is

a viral, bacterial, fungal, or protozoan protein. For example,

it is a virus capside protein, preferably from picornaviridae.

20 Additionally, it is known that Linhart y collaborators (6)
built, by PCR-based recombination, a fusion molecule composed
by the most important allergens from timothy grass, in the

order Phl pé6, Phl p2,Phl p5 y Phl pl, which was expressed in



7.0, with antibiotic, |PTG (isopropyl-S- D-thiogal actoside) induction, one

| act ose anal og, which acts as a proteign expression regulator under |ac
operon control. Then, the 18 culture was centrifuged for 10 m nutes at
4000 - 6000 r.p.m, and the cell pellet was recovered. A standard procedure
was followed (The Condensed Protocols from Mol ecul ar C oning: A Laboratory

Manual g SaphrioQls and; Rugpgl prGebkRr esd)is WdTeQuT@dhdhERsEPESeq TRE &Rl |
pel | et obtai ned was re-suspended in lysis buffer (NaH2PO4 100mM Tri s- HC1

10 mv . WU 8 . e 2 . . o] rs.
The m BEeraLser: SrsbntrBlney a8 e ninbuPedl B eBEh R 9el8 T
sol ubl e fraction containhed in the supernatant was recovered. .8 n_ of this
super natafit Sf XTI dh §P - KEALr d8FHCFRe Yo is | ST R d Y R/ﬁslrrgnﬁg
twce wth water and bal anced with |lysis buffer, pH 6, and was stirred at
20 r.pipfivéAupho HAREEeTFheln 53R MAdE waE FaRer iIFiGE et 1900PP806T. p. m
for one mnute, and the supernatant containing the fraction not |inked to

t heS r eshduned FojamaredgCGThEroisia opsokvasdedredvet adnt i abiewtboh bledXPO4 20
mM Urea 8 My NaCl 500 mM buffer solution at pH 8.0, 6.0 y 5.3 (2 washings
at evesggpHhulAttien eferyas@askengs Zhddmmatfedcihomnheotpddgdentt t oft lhder esin
was separated by centrifugation at 1200-1600 r.p.m for one mnute and then
di scargdederdBg.resin was | oaded on a colum and the fusion protein was
recovered by application of a buffer elution

The concept of fusion proteins has been also explored with
10 mite allergens; a fusion protein composed by Der pl and Der p2
portions showed lower IgE reactivity in comparison to native
allergens and may induce mice to produce blocking IgG, which

suggests their usefulness in immunotherapy (7).

15 Recently, Bussieres L. and collaborators (8) built several
hybrid proteins composed by Der pl, Der p2 portions and a Der
pl precursor (pro-Der pl), showing that they are able to
induce Dbasophile degranulation in individuals allergic to
domestic mites, and by “immunoblotting” with polyclonal and

20 monoclonal antibodies, the conservation of B epitopes of

native allergens was demonstrated.



19 sof ution (NaH2PO4 20 M Urea 8 M NaCl 500 mM at pH 4.0) to the col um.
Presence of the band of interest in tﬂf collected fractions was anal yzed by
el ectrophoresis on 15% pol yacryl am de under reductive conditions. Fractions
were conmbined 5 according to the intensity of the band of interest on the

el ectrophoresis gel, and were diluted with the buffer elution solution. To

el im nglo.urfa; and | Reuce Qroteinf esaﬂ?lt d ZALL@Ne 10 QEQ&HEB%@%@H“ ed

oxi dative re- naturallzatlon was perforne n summary: {Factions obtai ned
and dlluted aft urlflc i On, were Iyzed n d|aI Si ag vin

6~ 8000°RDn AT TR nete} e Sr arfok: SPSGLon { Hefetmariisepls® 10
nmv EDTA, 0,5 M L-Arginine, 5 mM Cysteine, stln at 1:20 15 rati o,

under KBE&PBFe tHAM c‘BhE?%mFog‘f“PPrlJrfb 59@??1133% aé’td 4D TFRRLCHt aPySPS 'was
perfornmed agai nst 10 mM Tris-HCL, 0,1% Triton X-100 buffer solution for 4
hours WhiRhex®hange agubtalle s alteaned-ivasur BPi ZMMEP HHRRRY s Spheaes

anal yzed by el ectrophoresis on 15% pol yacryl am de under reduction 20

condi t comsenahg sondwed, atwhi2C. a¥be basead ngncapapliicayioh IgE aadurg®

anti bodi es on human sera 20 i mrunodetection techni ques, as per a procedure
st andaegtzadtsn ftdm | abapakery. aThergehdpd agdicsckhser inayt hBeprasent to
invention to obtain a 5 reconmbinant protein fromallergen segnents of B.
tropi cabbgebBEl 4 e anthahALSAR sgggﬁnta&lcpf tB imppbeal ithe Preatment
pteronyssi nus (PF3a) expreéssed in E , Wth reactivity against IgE

anti bodi-gs . % aIIerglc popul ati ons, mnth | ower frequency and intensity in
conparison to“natural allergenic 10 extracts fromB. tropicalis y D

Pt eronyssi nus, conprises the follow ng steps: Transformation of E. Col
cells: 15 Vector pET 45b(+)/PF containing the fusion protein segnment of

codi fyi nucl eoti des was used to transform conpetent One Shot BL21Star TM

( DE3) PE%WFF&@% Cat. No. ©6010-03) y TOP10 (Invitrogen Cat. No.
C4040-10) E. coli cells, by nmeans of a chemical treatnent conbined with

t hermal shock. In summary, 10 20 ng of vector were m xed and incubated with
conpetent cells for 30 mnutes on ice, followed by 30 seconds at 42C and
then f @kt ceohlbngsed heeeifiowtiné hewegthegfnmiliowibhg mAbBnahgS.:O. 0

*allergen”, a substance able to induce an allergic reaction by

15 inducing production of IgE antibodies.

-“vaccine", a substance which can be used to stimulate the
immune system to develop protection; the substance may be a
polypeptide, such as the fusion protein subject of the present
20 invention, in presence or absence of pharmaceutically

acceptable carriers or vehicles.



Optim zed medi um (consisting of 2% tryptone,
Nadl ,

pl ates (LuriaBertani, 1%tryptone, 0,5%yeast extract, 1% NaC, pH 7.0,

0, 5% yeast 21 extract, 10 nmM

2,5 mMM KCL, 10 mM MgCl2, 20 nM gl ucose) were added. Then, the m x was
i ncubated at 37C, 250 r.p.m for 30 m'nutes. The m x was grown on LBA

S anpicillin 100 ng/nm) at 37C overnight. Selection of transformed
col oni g8, a'rfgss ¢t Apd 18675 dlpl Ne,l rany glr%&ﬂ@@' E3plass

romt e co%onles

con

det erm ne Po ynerase Chai eactlon)
HS|ng t he ualver gl g "T7 Pr%ggtﬁ " (?" TAATACGACTCACTATAGGG—3 )y
T7 TerAfh4tors F +ﬁ§T€E% BG-3"). For PCR a reaction mxture
was 15 prepared as folloms. DNA tenpl ate (col ony) 100 ng 2 AL dNTPs
50mv
DESCRIPTION OF THE DRAWINGS
5
FIG 1. Schematic representation of peptides conforming the
primary sequence of recombinant PF3a.
FIG 2. Levels of serum IgE specific for PFl4c determined by
10 ELISA, in comparison to reactivity levels of natural extracts
from B. tropicalis and D. pteronyssinus.
FIG 3. Schematic representation of peptides conforming the
primary sequence of recombinant PFl4c.
15
FIG 4. Levels of serum IgE specific for PFl4c determined by
ELISA in comparison to reactivity levels of natural extracts
from B. tropicalis and D. pteronyssinus.
20 FIG 5. Purification profile for PF3a performed by gel

electrophoresis on 15% polyacrylamide, stained with Comassie

Blue. 1 is the molecular weight marker, 2 and 3 correspond to



I gL "Prinmer "T7 terni nator" (10 pnol) 1 AL Prinmer "T7 pronoter” (10 pnol)
1 AL 20 Buffer solution for PCR 10X 12 9L MyCL2 50 nM

non-dialyzed samples, and 4 corresponds to the dialyzed sample

in 0.1% Triton X-100 buffer.

FIG 66. Purification profile for PFl4c performed by gel
5 electrophoresis on 15% polyacrylamide, stained with Comassie
Blue. 1 is the molecular weight marker, 2 y 3 represent the

purified fractiomns.

DETAILED DESCRIPTION OF THE INVENTION

10
The present invention is directed to fusion proteins with
different allergen epitopes and reduced linking capability to
IgE. The present invention is also directed to a
pharmaceutical presentation allowing application within a
15 cutaneous vaccination scheme (“Skin PrickTest”) . The

composition is: 1. Fusion protein, 2. Glycerol, and 3. Phenol.

The invention also reports synthetic nucleotide sequences
design and production of recombinant fusion proteins for
20 treatment and prevention of allergies caused by domestic
mites, particularly caused by species Blomia tropicalis and

Dermatophagoides pteronyssinus.



.5 AL Tag Pol ynerase 5U AL (Invitrogen, Cat. No.116 15-010) 1 uL

Dei oni zed water c.s.p. 50 AL 22 Anpggflcation schedul e consi sted of 30
cycles in three steps as foll ows: 4C for one mnute, 2) 50C for one

m nute, and 3) 72C for 2 m nutes, mnth a 7-minute final extension at 5 72C.
The reaction was perforned in a S-1000 (BioRad) thernocycler. The

anplifirgati 0 aIy by: ho 2% n a
Mni St TMO%@NIA%"%“%%?%E% B R G S R e o it

stored 7 96 0l ession. of fusior I ot el rotein
li nked® %u? ggélx FESI§M€Eﬁ1StI%f%%§%2ﬂ]?%é%$%IHQa%§O %bFSTﬁE §%

I nduction with | PTG (i sopropyl--D- 15 thiogal act osi de, a gal act ose anal og,
prote|ﬁo@ﬁﬁFégsmbﬁeFe@&Fﬁ?@?nﬁnder control of operon lac). Only one col ony

5 The invention also refers to the design of two vectors based
on vector pET45b+, the artificially designed nucleotide
sequence being inserted such that a suitable reading frame is
preserved, which expresses the recombinant protein with a
histidine 6X tag, in the amino terminal region.

10
In this sense, the present invention is also addressed to
vector pET-45b(+) which is a plasmid vector specifically
ordered to Novagen, having a sequence that codifies by means
of a histidine 6x tag in the N-terminal region, followed by a

15 sequence for a cleavage site by means of enzyme enterokinase
and a sequence for a S-tag in the C-terminal region. It
contains 5260 base pairs. The designed nucleotide sequence
insertioh was ordered for the fusion protein, PF3ao PFl4c, at
the position flanked by restriction sites Pml 1 and Kpn I, and

20 such that a reading frame (ORF- Open ReadingFrame) was
generated to express the protein of interest with nine
additional amino acids (MAHHHHHHV) in the N-terminal region

under control of promoter T7. In this way, the invention



i‘'solated froma culture of positive clone incubated on a LBA plate was
grown on liquid LEA nedi um and incubaMad at 37C, 250 r.p.m for 12-14
hours. Then, the culture was diluted 1n 20 liquid LEA (1:20 dilution) and
i ncubated for 3-4 hours under sanme conditions until a 0D600 (opti cal
density at 600 nm of 0.5-0.8 was acconplished, when | PTG was added and

kept | ?Ssgg%!%iaonvéé’{o% @é@%‘f&%dataswg%ﬂ QSV‘B?%“QG a??aqs:thirt%t %%l?’ 852

centri r 10 mnutes at 4000 - 00 r. e ce et was

recoveyed, A_standar racedur f.ol l.owed ed Prot s, from
Mol ecu%%r e(:lpc?n]ir%g: gﬁ%a ora %royle m%%%rgega%’ﬁsr oé%%g%%ggél goﬁéﬁégﬁlgﬁs) ,
with npdifications. 5 Purification and re-naturaljzatjon of fusion _,

prot ei R¥: Thi2cePRSPel PRI Dbt aW%‘gjadeée%slqté?%‘iﬁcﬁégndéﬂlti% Eysi §98df f er
(100 MM NaH2PO4, M Tris-HC1 1018 M Urea, pH 8.0), 10 stirred at 20 r.p.m
for 1-Papsar3ia, TR 1k expy essianl fAlgde@MBDoNt . praveins EB3Ai Aavasdat 4C,
and the soluble fraction contained in the supernatant was recovered. 8 m
of 3 hi 396uperimat aatider € SHeTD WiNbh the ahfli AR resihaviagedl®h RmiNGA
previ ously prepared by washing twice with water and bal anced 15 with |lysis
buf f er acpts6,(sand TmaNSE i4) ededtii@Dting. thef anifue Hedesredhdisicibged was
centrifuged at 1200-1600 r.p.m for one mnute, and the supernatant

cont ai Rhngnhtherbeagti 9AvBAL ibhnked to the resin was separated. The resin
was washed several tinmes with NaH2PO4 20 mMM Urea 8 My NaCl 500 nmM buffer
sol ution at

The invention also contemplates the possibility to combine, in
10 a sole composition, the pharmaceutical formulation or vaccine
including the two recombinant proteins making possible to
improve or enhance their efficacy in immunotherapy against

domestic mite allergy.

15 The vaccine for immunotherapy against domestic mite allergy
according to the present invention is characterized by an
amino acid sequence selected from the group consisting of SEQ

ID No. 2 and SEQ ID No. 4 or a mix thereof.

20 In still another embodiment, the invention refers to a method
to obtain a recombinant fusion protein of different allergen
segments from B.tropicalis expressed in Escherichia coli,

which shows reactivity against IgE antibodies of an allergic



20 pH 8.0, 6.0 y 5.3 (2 washings at every pH). After every washing, the
fraction not linked to the resin was ﬁ@parated by centrifugation at
1200-1600 r.p.m for one mnute and then di scarded. The resin was | oaded on
a colum and the fusion 24 protein was recovered by application of a
buffer elution solution (NaH2PO4 20 MM Urea 8 M NaCl 500 mMat pH 4.0) to
the CObBBHlaEE%ﬁeag%hQﬁdW%%Eﬁ?%% nd?“éﬂ&sint@néféy09h|QSEEQrEééﬁtt%nS Was

anal yzed™ by electrophore5|s % pol y- 5 acrylamde under reduction
condlt actig r ordin o] nt ensj f. the band
|nt% gtogEaﬁﬁ &c rgB ore5|sgsgﬁ% an %g%efgpﬁu?ed%w% %¥€ e5buf f er
eIutlon sol ution. 10 To elimnate urea and i nduce protein
re-naturalization, arginine-assisted oxidative re-naturalization was
perfornmed. In sunmary: fractions obtained and diluted after purification
wer e dE¥PPzeaothedi sMpodimeads Havihyy B 68O kel ¢Twi £0 aghpkripd to
re-naturalization solution (100 mM Tris-HCl1L, 10 mM 15 EDTA, 0,5 M
L- A gi npbhein5 arVir€gombimentl ﬁu$£ysttgngtemn.1ha@ingti$EVQMﬁmEraﬁd@eg&me and
constant stirring overnight at 4C. Then, dialysis was perforned against 10
MM Tr i segll€htsO £H%mlIE .t aropi) dufded Sol Btéponyesidublpuespretbedxdhange
at 2 hours. The re-naturalization products were anal yzed by 20

el ectrppbaeestnian 18%apol yaghybam dendinsler Iré":d'!-@:l:[\}l corayatllrfyts aed were
stored at -20C. Features of reconbinant proteins: PF3a: IS the

prOte'QnE Bbéiegnﬁfmbﬁo ?ﬁ%&ggne t %IQQQOBO "dpe é%%gﬁréghQHCQC

correspon Ing to fferen cont al ne I n a I er gens

m t esBl,om at r.opi cal.i sand D. petronyssinus; ,BlLo t Accessi

Nurbor 0BERTOLY < GiMaqoS0RAAAGD TRR G CP85S06 BTG, b 13 PaccdlS: on
Nunber P49278. 1, G :1352237), Blot 10 (Acce55|on Nunmber 10 ABU97466. 1,

G 10 56698886PpEing BafrEadsSKoRaRtSber P46419.1, G :1170095), Blo t 8
(ACVO4860. 1, GL: 256665455) Der p 1 (Accession Nunber ACG58378.1,

G :195933901), Der p 2(Accession Number P49278.1, d:1352237 and Der p 7
(Accessi on Number 3H4Z- Ad :292659601). This protein wwth a 196 am no acid
15 seqUirce,ir@23iKD haslsb | ergéars ségnentse f rofn apretgeéns f demigneds

Bl omi a tropicalis and Der mat ophagoi des pteronyssi nus. PFl4c: 20 This is the
prot ei Aceettespond Nthd 0i:pk&ht DoMotod pregipld H Nedblamehtovaetifie to
corresponding to different fragnments found in 6 allergens frommte Bloma

tropi C%'r'e%.t B&H ti R {ACRESS| Quieriely ABIRE392sl, c43hsdd 1123P43BhesBlie t 8
(ACVO4860.1, d: 26 256665455)

15 mites.

The invention is also addressed to a treatment method for an
individual suffering allergies caused by domestic mites, which
comprises administering to said individual a pharmaceutically
7 20 effective amount of a protein according to the invention or a

pharmaceutical composition containing the same.



Bl ot 10 (Accessi on Nunber A3U97466. 1, G : 156938889), Blotl12 (QL7282.1, 4:
2498195) yBlot 13(Q17284.1, G :144236%8) .This 152 am noacid protein,
17. 8KD, has al | ergeni c segnments fromallergens fromrte 5 Bloma
tropicalis.

Protein design according to the present invention starts with
the selection of different allergens from domestic dust mites
B. tropicalis and_ D. pteronyssinus, as well as of their
antigen régions as reported in scientific publications or
5 predicted by our Dbioinformatic analysis. The different
selected regions were linked to form a unique primary protein
structure. The probable 3D-structure for the designed protein
was modeled from the amino acid sequence. The structure was
optimized targeting to a successful expression as recombinant
10 protein. In this manner, respective models were obtained for
each of the two fusion proteins subject of the present

invention.

Prediction for three-dimensional structure was performed by
15 wusing I-TASSER (9) and Swiss-Model tools and software. (10,

11) .

Segments combination and order producing a model satisfactory
with regard to enerqgy, stereochemistry and structure
20 requirements were selected to order synthesis of an artificial

nucleotide sequence codifying for the primary sequence.
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10 such that a vector pET 45+b/PF was obtained for expression of

fusion protein linked to the histidine 6x tag, was ordered to

a US specialized company (GeneScript).

Once the artificial gen and the expression vector with insert
15 were received, transformation was initiated in different E.
Coli strains, according to the requirements of the protein of
interest. The positive clones were selected after confirmation
of the expected insert by PCR using universal primers, and
expression was performed in LB (Luria-Bertani) medium,
20 consistent of 1% tryptone, 0,5% yeast extract y 1% NaCl, pH
7.0, with antibiotic, IPTG (isopropyl-f3-D-thiogalactoside)
induction, one lactose analog, which acts as a protein

expression' regulator under lac operon control. Then, the



Der mat ophagoi des pteronyssinus.Int Arch Allergy |nmunol;153(2):141-151. 9.
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structure honol ogy nodelling. Bioinformatics, 22,195-201. 11. Kiefer F,

Arnol dlty £ KBzl M Bardohigdy @P"‘@Q%IP%%%O%%) -4gd SV

goMDEL m
Repository and assocl at ed resources. Nucleic Acids Researcﬁ. 37, D(ISnS'/- D392.
28 CLAI I\/g %} A n#ﬁl eot.id se%uence Oe%;tief' ci&l % d%sir%ned whi Lf11 é:oq’i fies

pr ot ei ASr eptesEh :ndoecili]ﬁ er 8At pT0PEs Fro VEFAT d BT TR BT m e

al | ergens_where sai d nucl eotide sequence is selected fromthe group A

consi stPAGOHFISEE D NoRdgnFeSEFTOFRFRLs £romy MRiRcuderd e
characterized in that the said sequence is SEQIDN 2 or SEQIDN 4 and in

t hat shRBoxAtATY10Magivdlsequamdardak corhid | efupgel he REELBoERES  sefddlice SEQ
IDN1 and SEQID N of Caiml, respectively. 3. Design of a vector

cha¥ actrediiZedabyohke i nsertion in sequence of vector pET45b+ of the

nucl eoti de sequence selected 15 fromSEQ ID N 1 and SEQID N 3, such that
an appropriate reading franme is preserved for expression of the reconbi nant
protein with a histidine 6x tag, in the amno termnal region.. 4. A vector

charactgei zed11n gdipfeSaidhecld! GaRt ak8ssasg8ngedi f ¥ ng asqUengg ry means
of a histidine 6Xx tag in the NNterm nal region followed by a nucl eotide

sequen t m-t_h u onsi St f .se nges, SQ_l:D _N. SEQ
ID N 39218%%%?&3%,[0%{% a#én]%eslfq{&Zgl&SIHﬁThgk\%gc% orNF’a cor%iﬁé tQ (r)lhﬂsglnjﬁ rad
characteri rZ?%d in that said vector has 5852 hase pai r,g i ncl u%%n% SE@ ID N 1,
whi ch, 2herf Y ntrdtibed TFOE SBFI & odd™expleEsT on BFCr eRoRbHAGNt "Bt ei n
of SEQID N 2. 6. The vector according to Caim4 characterized in
thi) ssrPBt¥dérgrdnag08919r vadh: pdits iifcl BAPNGSSEQRFD NS, wmhidek
introduced in E. coli allows expression of reconbinant protein of SEQ ID N
4. 7. splubilRodregtdomaiaerd aigsshbimarie f sdpornaianei vasf recavered. 8
characterized in that said nethod conprises the follow ng steps:

ml of this supernatantwere mixed with Ni-NTA resin previously

prepared by washing twice with water and balanced with 1lysis
buffer, pH 6, and was stirred at 20 r.p.m. for two hours. The
15 mixture was centrifuged atl1200-1600 r.p.m. for one minute, and
the supernatant containing the fraction not 1linked to the
resin was separated. The resin was washed several times with
NaH2PO4 20 mM, Urea 8 My NaCl 500 mM buffer solution at pH
8.0, 6.0 y 5.3 (2 washings at every pH). After every washing,
20 the fraction not linked to the resin was separated by
centrifugation at 1200-1600 r.p.m. for one minute and then
discarded. The resin was loaded on a column and the fusion

protein was recovered by application of a buffer elution



I5 a. transformation of E. coli conpetent cells having the vector, by neans
of chem cal treatnent conbined with tf igrmal shock; b. selection of
transforned col oni es by neans of confirmation 20 of the designed gene
presence by PCR techni que (polynerase chain reaction); c. expression of
reconmbi nant protein by cell growh with antibiotic induced by IPTG

(i sopr geglyltg'?g}i t(N2@PACIAS T f8) ; urdQ od.m Putddi cabbommofatt heur gconbicpant

protein nity resin based on nickel after treatment With urea,; e.

re-natypalizalion qf de Jec ﬁbtﬁﬂ@”haﬁﬁm 5y .”ilfcyeééket 5%&” gh@' 181338k ahed

oxi datrvé re-natduralization technrque and di'a ySi S. : vaccl ne ftor

donestic mte aller i mmunot her g; characterized i.n that said vacci ne

cont ai h¥38R*8AFN0 &S d afé)a]sﬁé%ﬁfgnag selegéatcédfop heEHE grdlp tohsi BOKG of

SEQID N 2 and SEQ ID N 4. 9. Avaccine for donmestic mte allergy

i MmunoBREYapYieRaadesT iLasHqti ieh fFoRGt i QR ci FE2ebheBF nYeARi FETRAFGISEQ | D

15 N2 and amno acid SEQ ID N 4. P-3932 Sequence Listing.txt SEQUENCE

LI STI Nec8eqdénge td. Ninel {(PE8myitengith: 582 Thped DOMA Ongenesm i fthei al

O her Information: synthetic sequence 1ATGGCACATC ACCACCACCA
electrophoresis gel, and were diluted with the buffer elution

solution.

To eliminate wurea and induce protein re-naturalization,
10 arginine-assisted oxidative re-naturalization was performed.
In summary: fractions obtained and diluted after purification
were dialyzed in dialysis bags having a 6-8000 kDa 1limit,
against re-naturalization solution (100 mM Tris-HCl, 10 mM
EDTA, 0,5 M L-Arginine, 5 mM Cysteine, 1 mM Cystine) at 1:20
15 ratio, under moderate and constant stirring overnight at 4°C.
Then, dialysis was performed against 10 mM Tris-HCl, 0,1%
Triton X-100 buffer solution for 4 hours with exchange at 2
hours. The re-naturalization products were analyzed by
electrophoresis on 15% polyacrylamide under reduction

20 conditions, and sorted at -20°C.

The linking capability of IgE and IgG antibodies on human sera

was demonstrated by ELISA, electrotransfer, and



TCACGTGAAC AAGAGCAAGG AATTGCAAGA GAAAATCATT 60 61CGAGAACTTG CGCCATGATC
GAAGGAGCCC AAGGAGCTTT GGAACGTGAA 120 , ATGTTGITTG 121 TTGAAGCGAA
CTGATCTTAA CATTTTGGAA CGATTCAACT ACGAACAACG

immunodetection techniques, as per a procedure standardized in

our laboratory.

The method disclosed in the present invention to obtain a
5 recombinant protein from allergen segments of B. ‘tropicalis
(PFl4c) and allergen.. segments of B. tropicalis y D.
pteronyssinus (PF3a) expressed in E. Coli, with reactivity
against IgE antibodies in allergic populations, with lower
frequency and intensity in comparison to natural allergenic
10 extracts from B. tropicalis y D. Pteronyssinus, comprises the

following steps:
Transformation of E. Coli cells:

15 Vector pET 45b(+)/PF containing the fusion protein segment of
codifying nucleotides was used to transform competent One
Shot® BL21StarTM (DE3) (Invitrogen, Cat. No. C6010-03) y TOP10
(Invitrogen Cat. No. C4040-10) E. coli cells, by means of a
chemical treatment combined with thermal shock. In summary, 10

20 ng of vector were mixed and incubated with competent cells for

30 minutes on ice, followed by 30 seconds at 42°C and then
fast cooling on ice. To the foregoing mix, 250 upuL of S.0.C

optimized medium (consisting of 2% tryptone, 0,5% yeast



TGAGGAAGCT 180 181 TATGAGCAAC AAATCCGAAT GATGACCGGC AAGCTCAAGG TTATGAATAT
Al 241 TTGIGCCATG TCAAEEE&AT GGTGCCCGAA GIGITCGGTG  GACTGAGTCA

240
300

10

15

20

extract, 10 mM NaCl, 2,5 mM KCl, 10 mM MgCl2, 20 mM glucose)
were added. Then, the mix was incubated at 37°C, 250 r.p.m.

for 30 minutes. The mix was grown on LBA plates (Luria-

[+

Berténi, 1% tryptone, 0,5% yeast extract, 1% NaCl, pH 7.0, con

ampicillin 100 mg/mL) at 37°C overnight.

Selection of transformed colonies:

The presence of inserts in the transformed colonies was

determined by PCR (Polymerase Chain Reaction) directly from

the colonies, using the universal primers "“T7 Promoter” (57 -
TAATACGACTCACTATAGGG-37) Y “T7 Terminator” (57 -
TAGTTATTGCTCAGCGGTGG-3"). For PCR, a reaction mixture was

prepared as follows:

DNA template (colony) 100 ng 2 uL
dNTPs 50mM 1 uL
Primer “T7 terminator” (10 pmol) 1 uL
Primer “T7 promoter” (10 pmol) 1 uL
Buffer solution for PCR 10X 5 uL
MgCL2 50 mM 1.5 uL
Taqgq Polymerase 5U/uL (Invitrogen, Cat. No. 116 15-010) 1 uL

Deionized water c.s.p. 50 uL



Alll © 301 AGTAGCAATT TTGAAACGAT TAGACGCATT CCGTCATTAT GATGGOOGAA
CAATCATTCA 360 361 ACGCCGATGIT CCCGGTARCG ATCCAAATGC ATGCCATTAT ATGAAATGIC
CATTGGITAA 420 421 AGGACAACAA TATGATATTA AATATACATG GAATGITCCA

Amplification schedule consisted of 30 cycles in three steps
as follows: 1) 94°C for one minute, 2) 50°C for one minute,
and 3) 72°C for 2 minutes, with a 7-minute final extension at
5 72°C. The reaction was performed in a S-1000 (BioRad)
thermocycler. The amplification product was analyzed . by
electrophoresis on 2% agarose on a Mini SubTM DNA Cell
(BioRad) imstrument at 50volts. Positive clones were stored at

-70°C in 8% glycerol.

10
Expression of fusion protein:
The protein linked to the six-residue histidine tag (6xHis-
tag) was obtained by induction with IPTG (isopropyl-3-D-
15 thiogalactoside, a galactose analog, protein expression

regulator under control of operon lac). Only one colony
isolated from a culture of positive clone incubated on a LBA
plate was grown on ligquid LBA medium and incubated at 37°C,
250 r.p.m. for 12-14 hours. Then, the culture was diluted in
20 liquid LBA (1:20 dilution) and incubated for 3-4 hours under
same conditions until a OD600 (optical density at 600 nm) of
0.5-0.8 was accomplished, when IPTG was added and kept in

induction for 3-6-hours at 37°C. Then, the culture was



AAAATTGCAC CAAAATCTGA 480 481 AAATGTTGTC GTCACTAGTG AAGATGGTGT TGTCAAAGCT
TCGGTGITCA 540 CATTTGITGG 541 TLATGACGIT GITTCAATGG AATATGATTT
AGCATACAAA TTGGEGTGATT AA 592
centrifuged for 10 minutes at 4000 - 6000 r.p.m. and the cell
pellet was recovered. A standard procedure was followed (The

Condensed Protocols from Molecular Cloning: Alaboratory

Manual, Sambrook and Russel, CSHL Press), with modifications.

Purification and re-naturalization of fusion proteins:

The cell pellet obtained above was re-suspended in 1lysis
buffer (100 mM NaH2PO4, mM Tris-HCl1l 10,8 M Urea, pH 8.0),
10 stirred at 20 r.p.m. for 1-2 hours. The mix was centrifuged at
6000 r.p.m. for 10 minutes at 4°C, and the soluble fraction
contained in the supernatant was recovered. 8 ml of this
supernatant were mixed with the affinity resin based on Ni-NTA
previously prepared by washing twice with water and balanced
15 with lysis buffer, pH 6, and was stirred at 20 r.p.m. for two
hours. The mixture was centrifuged at 1200-1600 r.p.m. for one
minute, and the supernatant containing the fraction not linked
to the resin was separated. The resin was washed several times
with NaH2PO4. 20 mM, Urea 8 M y NaCl 500 mM buffer solution at
20 pH 8.0, 6.0 y 5.3 (2 washings at every pH). After every
washing, the fraction not linked to the resin was separated by
centrifugation at 1200-1600 r.p.m. for one minute and then

discarded. The resin was loaded on a column and the fusion



$equence | D. No. 2 Lengt h: 196 Type: protein
Organism Artificial 24

10

15

20

protein was recovered by application of a buffer elution

-solution (NaH2P0O4 20 mM, Urea 8 M, NaCl 500 mM at pH 4.0) to

the column. Presence of the band of interest in the collected
fractions was analyzed by electrophoresis on 15% poly-
acrylamide under reduction conditions. Fractions were combined
according to the intensity of the band of interest on the
electrophoresis gel, and were diluted with the buffer elution

solution.

To eliminate urea and induce protein re-naturalization,
arginine-assisted oxidative re-naturalization was performed.
In summary: fractions obtained and diluted after purification
were dialyzed in dialysis bags having a 6-8000 kDa 1limit,
against re-naturalization solution (100 mM Tris-HCl, 10 mM
EDTA, 0,5 M L-Arginine, 5 mM Cysteine, 1 mM Cystine) at 1:20
ratio, under moderate and constant stirring overnight at 4°cC.
Then, dialysis was performed against 10 mM Tris -HCl, 0,1%
Triton X-100 buffer solution for 4 hours with exchange at 2
hours. The re-naturalization products were analyzed by
eiectrophoresis on 15% polyacrylamide under reduction

conditions, and were stored at -20°C.

Features of recombinant proteins:



Ot her I nformati on: Peptide fusion protein honol ogous to nite allergens
1MAHHHHHHVN KSKELQEKI | RELDWCAM E LERE LKRTDLNI LE RFNYEQREEA 60
61YEQQ RMMIG KLKDFNLYEY LCHVKVMV/PE VI KMTES VAI LKRLDAF RHYDGRTI | Q 120 121
RDVPGE DPNA CHYMKCPLVK GQQYDI KYTW NVPKI APKSE NVWTSEDGV VKAHLLVGVH 180

PF3a:

It is the protein corresponding to SEQ ID No. 2 and comprises

5 196 amino acids corresponding to different fragments contained

in allergens -from mites Blomia tropicalis and D.
petronyssinus; Blo t 5 (Accession Number:096870.1,
GI:14423644and 2 JRKA GI:193506481), Der p 2 (Accession
Number:pP49278.1, GI:1352237), Blo t 10 (Accession Number

10 ABU97466.1, GI:156938889),Der p 8 (Accession Number P46419.1,
GI:1170095), Blo t 8 (ACV04860.1,GI:256665455) Der p 1
(Accession Number ACG58378.1, GI:19593390i), Der p 2(Accession
Number P49278.1, GI:1352237 and Der p 7 (Accession Number
3H4Z-AGI:292659601). This protein with a 196 amino acid

15 sequence, 22.8 KD,has allergenic segments from allergens from

mites Blomia tropicalis and Dermatophagoides pteronyssinus.

PFl4c:

20 This is the protein corresponding to SEQ ID No. 4, comprising
152 amino acids corresponding to different fragments found in
6 allergens from mite Blomia tropicalis, Blo t 5 (Accession

Number: ABH06352.1, GI:111120436), Blo t 8 (ACV04860.1, GI:



181 DDWWSMEYDL AYKLGD196 Sequence ID. No. 3 Length: 459 Type: DNA
OrganismArtificial OGther Informationysynthetic sequence 1 ATGGECACATC
ACCACCACCA TCACGTGAAC AAGAGCAAGG AAT GA GAAAATCATT 60 61

256665455) Blo t 10 (Accession Number ABU97466.1, GI:
156938889) , Blo t 12 (017282.1, GI: 2498195) vy Blo t
13(Q17284.1, GI:14423698). This 152 amino acid protein,

17.8KD, has allergenic segments from allergens from mite

5 Blomia tropicalis.



CGAGAACTTG ATGITGTTTG CGOCATGATC GAAGGAGCCC  GGAACGTGAA 120 AAGGACCTTT
121 TTGAAGCGAA CTGATCTTAA  CGATTCAACT,-ACGAACGTCG TATTCAATTG 180
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CATTTTGGAA 181 ATCGAAGAAG ATCAGAAGAA CGACTTAAAA TTGCAACAGC TAAATTGGAA
240 ATTTGGAACG 241 78

CLAIMS

1. A nucleotide sequence artificially designed which codifies
proteins representing different epitopes from several domestic
5 mite allergens where said nucleotide sequence is selected from

the group consisting of SEC ID N° 1 and SEQ ID N° 3.

2. An amino acid sequence characterized in that the said
sequence is SEQ ID N° 2 or SEQ ID N1 4 and in that said amino
10 acid sequence is codified by the nucleotide sequence SEQ ID N°

1 and SEQ ID N° of Claim 1, respectively.

3. Design of a vector characterized by the insertion in
sequence of vector pET45b+ of the nucleotide sequence selected
15 from SEQ ID N° 1 and SEQ ID N° 3, such that an appropriate
reading frame is preserved for expression of the recombinant

protein with a histidine 6x tag, in the amino terminal region.

4. A vector characterized in that said vector contains a
20 codifying sequence by means of a hisﬁidine 6x tag in the N-
terminal region followed by a nucleotide sequence selected
from the group consisting of sequences SQ ID N° 1 and SEQ ID

N° 3 according to Claim 1.



GAAGCATCAC AATCTGCCAT AATATGTTCC AAATCTGGTT CATTGTGGTA CATTACCGTA 300 301
ATCCCATGIT CCATTGGAGA ACTGAGICAG GARACGACGT 360 i1 TAAAATG
TAGCAATTTT 361

5. The vector according to Claim 4, characterized in that said
vector has 5852 base pairs including SEQ ID N° 1, which, when
introduced in E. coli allows expression of recombinant protein

of SEQ ID N° 2.

5
6. The vector according to Claim 4 characterized in that said
vector has 5719 base pairs including SEQ ID N° 2, which, when
introduced in E. coli allows expression of recombinant protein
of SEQ ID N° 4.

10

7. A method to obtain a recombinant fusion protein of Claim 2
characterized in that said method comprises the following

steps:

15 a. transformation of E. coli competent cells having the
vector, by means of chemical treatment combined with thermal

shock;

b. selection of transformed colonies by means of confirmation
20 of the designed gene presence by PCR technique (polymerase

chain reaction);

c. expression of recombinant protein by cell growth with
antibiotic induced by IPTG (isopropyl-f3-D-thiogalactoside) ;

25



OGTTCGAAGG TGACAACAAG CCGAACCCGA TGATCATCAC 420 AGTTTGAGTA  TTTATTCACA
421 GAAAAGCCAA CGACCCAGTG CACCCATGAG:ﬁﬁGACATGA 459

d. purification of the recombinant protein by affinity resin

based on nickel after treatment with urea;

e. re-naturalization of the recombinant protein by the
5 arginine-assisted oxidative re-naturalization technique and

dialysis.

8. A vaccine for domestic mite allergy immunotherapy
characterized in that said vaccine contains an amino acid
10 sequence selected from the group consisting of SEQ ID N° 2 and

SEQ ID N° 4.

9. A vaccine for domestic mite allergy immunotherapy
characterized in that said vaccine contains amino acid SEQ ID

15 N° 2 and amino acid SEQ ID N° 4.



éequénce ID. No. 4 (PF 14c) Length: 152 Type: protein Organism Artificial

O her Information: Peptide fusion protein honologous to m te allergens
MAHHHHHHVN KSKELQEKI | RELDVVWCAM EGAQGALERE LKRTDLNI LE RFNYERRI QL60 61
| EEDLERSEE RLKI ATAKLE EASQSAI | CS KSGSLWYI TV MPCSI GDFKM TESVAI LKRR 120 121

SLSTEEGRNK. F!;ETRRPDHH EKPchﬁﬂ%ESm®ze Li.sting-txt

Sequence ID. No. .1 (PF3a)

Length:
Type:

592
DNA

organism: Artificial )
Other Information: synthetic sequence

1
61
121
181
241
301
361
421
481
541

ATGGCACATC
CGAGAACTTG
TTGAAGCGAA
TATGAGCAAC

"TTGTGCCATG

AGTAGCAATT
ACGCGATGTT
AGGACAACAA
AAATGTTGTC
TGATGACGTT

ACCACCACCA
ATGTTGTTTG
CTGATCTTAA
AAATCCGAAT
TCAAGGTGAT
TTGAAACGAT
CCCGGTATCG
TATGATATTA
GTCACTAGTG
GTTTCAATGG

Sequence ID. No. 2
Length: 196

Type: protein
Organism: Artificial

Other Information: Peptide fusion protein homologous to mite allergens

1

TCACGTGAAC
CGCCATGATC
CATTTTGGAA
GATGACCGGC
GGTGCCCGAA
TAGACGCATT
ATCCAAATGC
AATATACATG
AAGATGGTGT
AATATGATTT

AAGAGCAAGG
GAAGGAGCCC
CGATTCAACT
AAGCTCAAGG
GTGTTCGGTG
CCGTCATTAT
ATGCCATTAT
GAATGTTCCA
TGTCAAAGCT
AGCATACAAA

MAHHHHHHVN KSKELQEKII RELDVVCAMI EGAQGALERE
61 YEQQIRMMTG KLKDFNLYEY LCHVKVMVPE VFGDFKMTES
121 RDVPGIDPNA CHYMKCPLVK GQQYDIKYTW NVPKIAPKSE
181 DDVVSMEYDL AYKLGD

Sequence ID. No. 3
Length: 459

Type:

DNA

organism: Artificial

Other Information:

1
61
121
181
241
301
361
421

ATGGCACATC
CGAGAACTTG
TTGAAGCGAA
ATCGAAGAAG
GAAGCATCAC
ATGCCATGTT
AGTTTGAGTA
GAAAAGCCAA

ACCACCACCA
ATGTTGTTTG
CTGATCTTAA
ATTTGGAACG
AATCTGCCAT
CGATTGGAGA
CGTTCGAAGG
CGACCCAGTG

196

TCACGTGAAC
CGCCATGATC
CATTTTGGAA
ATCAGAAGAA
AATATGTTCC
TTTTAAAATG
TGACAACAAG
CACCCATGAG

Sequence ID. No. 4 (PF 14¢)
Length: 152

Type: protein
organism: Artificial

Other Information:

1

synthetic sequence

AAGAGCAAGG
GAAGGAGCCC
CGATTCAACT
CGACTTAAAA
AAATCTGGTT
ACTGAGTCAG
TTTATTCACA
GAGACATGA

AATTGCAAGA
AAGGAGCTTT
ACGAACAACG
ATTTTAATCT
ATTTTAAAAT
GATGGCCGAA
ATGAAATGTC
AAAATTGCAC
CATTTGTTGG
TTGGGTGATT

LKRTDLNILE
VAILKRLDAF
NVVVTSEDGV

AATTGCAAGA
AAGGAGCTTT
ACGAACGTCG
TTGCAACAGC
CATTGTGGTA
TAGCAATTTT
CCGAACCCGA

GAAAATCATT
GGAACGTGAA
TGAGGAAGCT
TTATGAATAT
GACTGAGTCA
CAATCATTCA
CATTGGTTAA
CAAAATCTGA
TCGGTGTTCA
AA

RFENYEQREEA
RHYDGRTIIQ
VKAHLLVGVH

GAAAATCATT
GGAACGTGAA
TATTCAATTG
TAAATTGGAA
CATTACCGTA
GAAACGACGT
TGATCATCAC

60

120
180
240
300
360
420
480
540
592

60
120
180

60

120
180
240
300
360
420
459

Peptide fusion protein homologous to mite allergens

MAHHHHHHVN KSKELQEKII RELDVVCAMI EGAQGALERE LKRTDLNILE RFNYERRIQL 60
61 IEEDLERSEE RLKIATAKLE EASQSAIICS KSGSLWYITV MPCSIGDFKM TESVAILKRR 120
121 SLSTFEGDNK FIHTEPDDHH EKPTTQCTHE ET 152
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