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35 recombinant baculovirus vector as an active ingredient.



-4- Lane 1: AcNPV- CAP-Pf CSP Lane 2:

ACNPV- CAP- Pf CSP/ 272 Lane 3: AcNPV- CAP- Pf CSP/ 467 FIG 2
(B) shows a Western blotting anal ysis showing 5 the
expression of H5N1/HA1 gene in viral particles of
reconbi nant bacul ovi ruses produced from reconbi nant
transfer vectors. Detected by F3N1/Vi et nam Rabbi t
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30 Lane 4: AcNPV-CAP-HAl/Vietnam
FIG. 2 (A) shows a Western blotting analysis showing

the expression of the CSP gene (PfCSP) of human malaria in viral
particles of recombinant baculoviruses produced from recombinant

transfer vectors.
35 Detected by Anti-PfCSP Monoclonal Antibody (2A10)



10 preventive and therapeutic effects. As a result,
the inventors found that the obtained reconbi nant
bacul ovi rus has the desired pharmaceutical effects.
Thus, the inventors of the present invention found a
reconbi nant transfer vector hayvjng a novel structure,
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Item 2. A reconbi nant bacul ovirus which is any one of
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35 Item 5. A vaccine conprising the reconbi nant

bacul ovirus of item -7- 2 as an active ingredient.
Item 6. A vacci ne conprising the reconbi nant

bacul ovirus of item 3 as an active ingredient, the
conposi tion being adninistered y the intranuscul ar,
respiratory, or nasal route. tem7. A therapeutlc
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- gp64. I[tem 12. A therapeutic or preventive agent

for human mal aria 15 infection according to item 11,
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respiratory, or nasal route. Item 13. A therapeutic or

preventive agent for human mal aria infection,
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Pf CSP(A361E)/ 467, AcNPV - CAP -PfCSP -76, AcNPV - CAP
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N IV e s v et B S AU Rt e
bacu19vi & tisam, C ABPOSICAPORR 1 /i eVRE/ISDE ANPHHOAPHHN] @V iseknam/101,

15 ey sk vty e g Ao ARNRF eBGml R RHAR Py Rlvev-cae-
vvha[paj/métmw/ece piAaNentCAB-HR A Ul edwbm (4R 7, centplaé-lqAPoNi/ 345,

VRG-89 /A05) Qe REGH 8o L0 4 YD RSy it 08/ 410/ 467,

Irﬂ% resplfa ory, or nasal  route %

netlkum’VeCAP-mﬁm @31 IAUNIPEt-¢ZkI’rTAﬁé4ﬁ33r/|4§V n gl\calaﬁr%%ﬂ\@/ 52@ Aapy-
ESHRY £ /437, ALBELLNE ATOHEL Aolipd NAPLGRPSIYMRN! novey-

cu OVIrUS (0] e Co OSItlon for |nfect|ous
20d| SHRSHY/ HE0,i PSNPB-GRP-UN/419/66 1 + RENDETGHPTENG4 73t BRNEY-CAP-

6 ‘%1/439/1\11\%73 %NNJCPJPLW?%% &mﬁb@ﬁ-m@@bmm hENPV-CAP-

reco |nant bacul

c o il o rﬁCNé’V %t‘i‘:‘&%éul]s/ 48dni Hit8Ve e?%‘%rcpé 1?h SEHT SR
as @/‘1‘99%73 ”%icbfpvf-m%/ @@ Acm@m@ﬂp cA/MeLdery AcNPV-CAP-CO/205,

accordain tO item n he reconblnan
DAV HRR, C/ BB i B A A EAGTTe ra drH B SGA P L/Anhui,
29 0 Add@vsul ®aircby (A1B81E) Nt ANPUSCAB 4P ECSEEBiI6LAS ,orzy;prc:Ap—

nasal route. ltem?22. A net P
LR RO AR WO PEar v Oibob0y 19 BV povev-cae
VaCIEU/TZGSVSS\a,dchPB-t—]BIa&deQH—IBECSBquGQI dndl Aanv—Dual PfMSPl-
i nté%%ggcu r, respiratory, or nasal route. 25EFFECT
| ON According to the present invention, a
novelenr ecombk:nmprtsnttnansfce:r ivfettdops adirseesadi grapprising the
acul ovitus .0 g C at Lfnt.
herercé) n%?lhta%tacfl Fan L?’)eérQ]\'G/)er’[{:%te gré);%dgg %éggﬁlgo h?%s DRIA
andtreet Hod$ tomperiddoot fon infestdofs atise@gepravipgesing the
Ph%% rE%%\B%nér%?lb%cS?g% Al 9g RE 5 ecouRli NANk DAL LMERES the
Te agEht Cnvention as an active I ngredient are
us&@poastimmggta@mnsmr@@ehyH&h@ dntepnusgplar, respiratory,
i nf ases such as malaria and influenza, or
as %gtﬁagﬁgrldén% i'cine and vacci ne fornul ati ons. 35BEST
33VDDEL ROR - CARRYE NG COIPIFHES {ng\VENT [reRprbinant baculovirus of item



-10- The abbrevi ations used for the am no acids,

pepti des, base sequences, and nucleic acids in the

present specification are based on the abbreviations
specified in the I UPAC-1 UB Communi cation on

Bi ochem cal Nonencl ature, Fur. J. Biochem, 138: 5 9
(1984) and "Guideline for Preparing Specifications

I ncludin and Amno Acid Sequences”

(Pa%eﬁi gr$§§9 gﬁggfﬁéée comonly used in this

t echtarc &l eia@hlnbnccmtperlpiteséﬁle sereobinangt papulqsupngf item
ol § C Sn r@é{:llvgcirk?qgﬂl%\gﬁt,o%h¥ %Qgﬁl%hr QéiﬁllgDB'&nMstered by
al so single str ., a sense chain and an 10

ant therstranscnlapnSEFPARAtRGY RF BB €°8t%-and DNA,

andri g ROL A tl‘l@:r_ta dut & %rf phivdrengs hgeherenf infhenza virus
pol ynucl eoti de ( nol ecul e) encodin%%the |nnunoqsphENPV_

f or Epfpstiene COTPEIRdNEr 23 &Rt aFW@mlP b iy s 8%
dOU@Aﬁ—i@U&nﬂlD%mntmnmgAﬂaﬁamz PNAPV-siAPgHR1 /Anhui /467,

strand DNA se chain) containj C nd._s
S RS TR o, DGR ety SNAn G palel -
CONjpA ©ve st @iy 100, tplaﬂPBeﬂ:IEeHAmmmtnaiym%etA@\iFNN%Pand

1&%:ﬁ%Bpéaﬁ%ggéﬁfﬂémgpb%%%)%épecfﬁﬁgﬁgggtkgrein I's not

| | NHABYibtnan@ 6T UPCNPUREAP-REGBM, RalitV-FAY-AHGOd€0Ht ACNPV-
3&# %HZ@PJ %QN LRRRAEASI00 067U RRLBRS %A@DAiliﬁtﬁlbo MBiev-CAP-

eader Sequence an exon,
|ntN4D/M73/467 AcNPv-Cv&BrMi/e‘izo,e&qw,yi—@zgp-@g{/pﬁ@/%? Achv -CAP-

POl PHIC AT LA IS, BN AN AVACAT R /R0b y BRABU dene-

con nihg a specific am no acld sequence_and
lfpol wﬂdpéw,d éCRiW&PnVWg‘l T3 sb@tﬁVr%PﬁNA‘l 2%/ %ﬁéq uéfr‘i%%’ ~CAP-
%ﬁ/%%of fﬁ&iﬁ%ﬁp—vﬂ?ﬁ@ém AaNitweh3oem1 /Al iU RN PRNPV-
e poI cl eoti de. Exanpl es of nutants
of‘?ﬁ@ -pbl Leotide, such as mutant DNA, incl ude

nat t¥eal BY QACENEFdpaatad |l b@e%ﬂt&ﬂé Sageal:t fé1 dindiluenza virus
mut ants; and nutants havi deletion bstitutiogy1§g

RS OB FEPBFS IR EPL FOTTT TrotBAEY 18 | XA e
20ndetisteascdipg] ﬁéﬂiﬁrﬁﬂbﬂj}t srenmiermﬂqpept i des

havi n ubstantiall the sane functj a
%fg'btsgr d@ gﬁ%%ldlgd r}sﬁelg?li,belnrz]%l vﬁ:%rs] jg_‘n%er&%lan, comprising
p0| yé1u@l eotivdeingredient any one off AcNAE-(@PeBRhtAnhui, ACNPV-
L nv LG /b5 ANS{ QloyV QaidyRLAS A /Vietnan,
&S%S@E ?e’cmﬁ)i pyYERL-Qn1Y Fﬁlﬁfﬁ%@% ANy /Vietnam

for nant bacul ovi rus aV|q€
strAmNHWFeAPiHHwMV:étnmmVaéiochygn@APﬂﬂblfﬁﬂftB?mi Hii AGNRE-CAP-

2%0 oﬁg;glrﬁﬁgt%mssn%%w %‘? 9i&rféﬁp@@l e pefippein®pg a

iral parti O at | east one

i MigAdotye Rt wanf/87 @i g}kcl\@’@n@AP'rl’é\li/ HERlmas 46 bd AaRRHSAPEAHY 345,
of &WEAPrAW@h?f%C?O”BENﬂJ&PLM/dmn ke ey -DAR-ID1/@1.6/ 467,

one vertebrate pr onot er manmal i an

proﬁéﬁﬁ%‘cb?-kﬁi43§izﬂ@NﬁVoﬁ%ﬁ1§5Y 5?2%68neATNﬁyUF%%’4qﬁ§20 RcNEV-
Pr OFR8 8k1/520/467 AcNPvL@Af’I\ﬁq/met axcfni?k/ecz&rdwdswutmofzxcwpv—

the inveniion, fhe enj c forei n_gen
SQoVFRE AR &f ACNEV T VW%W Pg’ A é@r’n“'Z? ?ﬁ@wdc”
gen@Nﬁﬁ@?%ﬂg A@wadpﬁﬂ—miicamblzmw Che- wm/%'i ACNPV-CA39-
onent of viral artig ﬁ% He r econbi nant
bac bnpus end tﬁ%m% ~CREATEA{PBRY  on i s used as an
act {¥&n i109r edivendiref aghaismdadl weaehsvirusy dotéstdonf agcording to

vertebrates Exanpl s of  vertebrates | £
suchteld Tnuiied 1847 léusﬁ‘af OL% W nléltggrheep, Qgg}?ésilra oLy

33T0NKL Hmsall £itedogs, and cats. Exanples of birds 15
i ncl ude chickens, quail, geese, wld ducks, pigeons,
turkeys, guinea fows, and parrots. In one
enbodi nent, the present invention provides a transfer
vector containing a novel structure having
i ncorporated therein a fusion gene of one inmunogenic
forei gn gene and a gene 20 encoding a viral nenbrane
protein that can be expressed in insect cells under
the control of a dual pronoter conprising one



25 thereby produces a reconbi nant bacul ovi rus havi ng
i ncorporated therein the fusion gene that i s expressed
under the control of a bacul ovirus pronoter in insect
cells and that can produce a fusion protein capable of
bei ng a conponent of budded viral particles. 30In the
present invention, when the rec8nbi nant baculovirus is

admini stered to a vertebrate, a fusion pr | 1
pr ofieém Hapab tEesrPeysi f P PEBRBEHt 2 bg%]g g vflra aria

par 6L &S o, t@onﬁ‘ihbfﬂ@ﬁ@ggrﬁllahtmﬁ@tmgmedm apy one of ACNPV-

 oC GRBT HEGRE: DAGUNBON ISCHEIA WbV TE TS pacT AeNPyone-

ver tp%béﬁtz@eqm ereNphecAPe PECER (ataém;)mzm NP ~ERET on

t /467,
At B eRE (ATl Eb s Oy TR A sE TRl 208D Calrop Bt T6/46
ver t;;@hpﬁl@mekd:SPand fACNEY + OB PSSR 20RA4 O e @iCHBV'Cﬁ?us
for exagﬁq{ygrq?h%{n‘c i3l a}{ 2 CRALS PR 0 HAH, Oﬁ(éNBSBCHP—@)/Ibel,

r e$ehP m nrstered t
prS in@NPPFCRERICO/ DAL 1 4HY ,otAe:NIﬁV-c(&*?a-spél%f RgNPY: é:Ag—@O/ 19/461,

coWD%SEOE%AOJ c}Sé*? (?{lt egﬁw iGlpesoMd/Mean Alemegenofézos ACNPV-

pro e as an antigen on the e 1E)
10i rmppaozma/w AP AR B BOBIH 0N GRareRisr a36iE)

Cap blevofaReion8, A1 A/UP aReBy-Gip-COy B9 / VS, tlr\]cNEéfSCM*tq@/"lG/VSV
I IMUNogeni C protein i s _pro : ~
col I EHCRE S 20% Elin A B S ey ey e FRReY

ther[?a%qugmsﬁg@@@;g,ﬁ%gqnf ectious diseases, such as
vira prot ozoan, and bacteri al Lcnfe egg f&ugu},&l lntaiarla
i mnﬂrt(ﬁnbﬂ%nt PaEne/@PEEt IO RT BHY BACHT ST us

d{,@fré%ftggﬁ e cdkliing ke dfent nangﬁephvema@kmweéédaby the

type, mutant, or r 1QVi rus DNA.
Exanﬂfﬂté@‘“BFC%t' E%ffﬂ%a? oggﬂtrans ected incl ude

i nsegtenC @Bl S ASUREraBUCE: I8 pre@memgtaae&tf F%.%@?’ad“ala“a
In the present invention Sl Lerft OBy Phegen ACNPV-
r ef ebREGG Iy HREPERES S Mg érﬂ%cgﬁgﬁggl d se ?é&e engpv-cAP—
an apAp-gease, thlee@&‘?-rﬁ’fQ%%ﬁ?73$ Zéfﬁ‘lpvrrﬁﬁ%o%f&% ©

i mmun er s a y2, faNPVheAP-

B v EROROBTE « FERrRap o RN R R

rea ment o

nfectio e
as mekesH @3ang) 44677l u@i\tPéI-C@b%chﬁP c I %ﬁﬁ-ﬁ#’i e&?h Efceﬁ?%/ 467,
| ncl g{%’ﬁ AR féh‘ﬂ%?‘,g ey e eS¢ 092 46BN GeNPGICAP-

pr ot &hch aria_anti nf |
ant i gEOSPIBTRRY;" fp@pagyd;ep-gg%p%g?%@%eshér pis it ‘éﬁ‘r E8peuLl,
a 99518 bitaedus pe1fyee | henowtcaipdeo/ Bye ACKPVARAE-CRHAD/ 467,

t th |1 _
I L N R e

the preSEstdsPYEN! iAeRPV-LdIS9gRAESPA36LEINg AERBVERioAOPEISE (A36LE) .
SR A i 2 oy S nﬂ&f’e@ﬁ@APSCo/m/vsv,
not  PENBYRERFPYER Ve K AAETT %%%égéfffﬂévge .
capahlfppiceneopsoayvshie RINENeDETI-PEERYRTEE- G964y pand AcNP

anti gen rotei n_havi i nunogeni city agai nst a
substha‘ﬁéePE ngg%gpggs

eases such as infecti ?_‘g%? aria
dips eageam 1ExaHptMa@éu'gm1@$ prRSIE REP tageninf Mo By e '
sequence of an anti en| n “hﬁ\ghngsld'&ﬂiﬁi)gﬁﬁedl by the
are adfectzon @GPy kS R 5! anpl es of genes
encodim;&ahbﬁcxarﬂrnOrespldaquue@éen%ﬁalar%‘F%rr| a antigen
i ncl ude gepes_encqdi ft'ﬁ?ev%% 3ah Sr 5L Qe iRERuenka infection or
spor oS ggsulp‘f 15%1%1 zi‘pn?l en CSPH?JO rcurrspor 0zO0i ten stering to a
Pr ot eb)trefit ngreladnita par aefkuesza ngiBPEL TS GFFARE .
nEnbrane, prote (MBh9Z It enSlickanei Rt bhoulbvirus o
ma ar? §p5n?| ggrggg%\feet ed fromerythrocytes infected
with malaria, PfFEMPL protein present in the knobs of
erythrocytes infected with nmalaria, SERA protein,
TRAMP protein, AMAL protein, and |like proteins.



10Exanpl es of genes encodi ng the am no acid sequences
of influenza virus antigens include genes encoding the
am no acid sequences of HA antigen (henagglutinin
antigen), NA antigen (neuraninidase antigen), M
antigen (matrix protein antigen), NP antigen

(nucl eopr otei n antigen), and |iKe proteins. 150 the
verte Iﬁa} € ogf&'ml €5r %fQBEEH%J | 8l H8R8Sof NGkHUE or 4,
genes Bridod |ng am no aci d sequences of antigenic

pr obei He dfiCPmGE@lfl b 8 seaesl®Pn WRumand: cattle,

hor §€?m M NE S REE RccBRIKRY 80 1Hche15 Qe re B1dheatScombinant
es of ‘avian genes include antigen _genes

aV| ﬁﬁcmmlﬂéﬁz FHPOFHOGe 9T JRC2HNG ﬁPe%‘?’?%§t%ée§feggeg‘e

5N ghbekanss Wll%ogéiﬁiﬂ.sfoﬁhﬂ%ﬁmﬁm turkeys, guinea
fow s,” and parro ose

enes
asséEFAtllon Mnieﬁh‘?‘ﬁfaé’(f??w &p s’etﬁg‘egg h%ﬁ 2‘@ RgFombinant
bi r gscatouTens) aggoshaes, has vaeemd apoacﬂmmater@aspl yhe
avai |l abl e |ns |tut|o storing.,25 re
pubPPRIGE &Y g g?fés TR TREY R ban'ggfqoute
The1pegsent A ﬁ’déehtbcﬂ mmmmrm ovi demal6s amefein \thet pecombinant

uch an i nmmun enlc f
F bﬁ’gﬁ’ﬁo It Bacii Bvi T ué’ "6btai r?gag'quﬁ 121'1%5§md to the
r ecenbiewat bgntlof inhearusaniémr meeimtor}zu rqrhéﬁsalt Heute.
Present JVeNtlen st PhAMLEiRu3RiBh %d@??é‘iﬂgc %ljmlm.stermg

onp05|t|on contarning as an active 1ngredient

r ecorba reaiebacan effects vhasmavgtt ak qhﬁm?%@ﬁpén‘f &aéPé?i"lrus
genge and, 3 V@ﬁ&'JbﬁlpggfﬂmhaféPrln‘ffec{:ﬂﬁlspﬁﬁﬁé%@ubf Ciaddem 3 or 4,
conposi tion. bacul ovirus used in the
1pr esenthe veenine L Sfat §rt 6 i%hséBt IFalhotfen viruses

t hatrgruse | AhREhb@MBriftapebsiteriiop weraie tmaaerecomblnant
group (Bacul oviridae) of DNA viruses ha&f‘ﬂ% g to the

- 14bagelpigugt refROBNAORs Ar JATEIANGNE §&°

gr odpbpéctt B8 ¥irigsesmdeiferherhttionas t he

nucl eo ol.yhedrosjs virus (NP r odyge l.ys] ;
poay tokohls i gathia i el Vo, R E7, A <RRS) 4 Sfporbinane
20 nf paterbwieubs ¢crmpbl§EtJl<mt, eophaseiné mmﬁéminmﬁer@et@ the

a forei en e ted. i sl

e SBEISeI9 Frg SRt RHEREs feeP (IREY, G oafl A

suf fitemezst.| yA mhod taxcordthe ¢oaitemwr g6, avhareinofhg Fecombinant
desired, fareign u for @amidiste¥bd U th
hasbﬁ(é‘e]hov%ga f%r Elep{)o?]édg%:t‘fayr%gg§ %egl red p?otel ns ©

i n sebgatt ypyatike LD@EamuﬁﬂuéQroerSEér%ﬁﬂﬁXboQ@rﬂi§a&s€ﬁPqe

othe present invention ppgldgrArirogiasoral i fornica

nucl eopol yhedt osi s virus: AcNPV, Bonbyx nori
nucl eopol yhedkessirding rﬁ?sth%rﬁﬂmenblgVPﬁtb%buao’F%‘(Fglat a

nucl 8:9+ F P8dns P I #5t o PP NP \be caiie x{a‘mfaﬁ&cfumvﬁirﬁ@e;rbtamed
nuclrgg *E%grg%‘} S Virus: OSL?gNPVecBThe hacul ?Ft?l r
aﬂager vector

may PiyeherLogRas t FRAOTB PR OB dING g BEEIPIPaRD

Wi t %thE ﬂar(ﬁfﬂ%frffusv@ﬁﬁorarﬂf néfioder ESﬁrﬂrodﬁmefdnl thereof are
More specifically, t he vir al eneo he ba l.ov].r

3pNA PEREEAR%N %@%ﬁﬁwﬁaél P RacBiR] 108 FreCipat baculovirus
tr angf ehe (&keAt OfnvehtidH eseah ddvieat imgredSeras arggesefail as
130 kbp in size, and an, 20 inmmu

5 KHETBreYroCeOk AFHEFhde ArEeS tiar ellnﬁec 8@%\8%5%%&5 Yuch as
bac Wa0Mi {4l argenefivedehf di1s asceelellpr exglicdgedaridvaccine
vertebraie cells, there is alnobst no need to consider
its By, Thus, it is thought that no har nf ul
35Mune r esponseBEST MODIEI ROR._CRERYING TPUh SHEr INERYTAON and
Production of the Transfer Vector of the Present
I nvention Production of I munogenic Forei gn Gene DNA
The i mmunogeni ¢ forei gn gene DNA capabl e of being
fused to the viral gene, which is one of the
conponents of the 30 bacul ovirus transfer vector, can
be easily produced or obtained by synthesis based on
the nucleic acid sequence information of the
pol ynucl eoti de encodi ng the am no acid sequence of an




-15-- of the innmunogenic foreign gene, based on the

nucl ei ¢ acid sequence information of the i munogenic

forei gn gene (chenical DNA synthesis nethod). General

gene engi neering techni ques can be used for this
production (see, for exanple, " Iecul ar doning" 5 2d

Ed, Cold Spring Harbor Lab. Press (1989); Zoku

Sei kagaku Ji kIlﬁ aﬁi‘&%@@a Jngeﬁ‘éé?i fgfné%UQﬁle al:!i.dsl |pbpt1des,
edited by the Japanese % ochem stry Society,
Exahpseseapengashoard forleimenéds Aimnghe HRE R .%@Fa@&atlon

chegi£alysaynth %ﬁbsakgﬂi"é9§atl%ﬂ% hs@s itREa PROSRO atueac-1UB
triester nethod 10 conbi nati on nethods thereof. _Th

DNACRTINGL3bide OB hRHICEEN} SALs JARMESPERER b he/ - Biochem., 138:

phosphossan ghd eciBidAdeOfort PRepdiRG! SﬂSed’[EﬁhﬂdLonl?SImludlng
synt hesi zed by usi ngﬂ& comerclally ay g Office). and
aut BRER iSCIBPRGEN ALY SOEP P BN P RBELE? (RaERlb 05167 nd

fr aﬁlﬁ@'& comfortley QbécalJ.IﬁEdh:béj t&y]ﬁﬂi]hﬁﬁl 7igigi.a In the present
tary n nneal i n t
st r Jvﬁn °%h£ﬁ?33 ]2 ﬁe%af g‘lmrﬁgn‘g{ (ﬁi n%g%'le

undetrampmprmﬁt elmminl;l@rﬁt;rami mm nege .t he sense chain and an
enmentary strand 2 w:th p j

1 o ReReaop o b AP pY R RS %l B, amg £ mot

USI hgma:eBNﬁo m)lfjaﬂrbrlas)gthspmebf ¢ Brapylesugieothde (DNA
e%%rﬂa?: g'llg%&‘&% Qﬁ:&g %?glél{] gEH@ ¥ eB8MNPresent

|nve i on u conpr |ng DNA" sequence

enc@rdv@g:lpheermﬂnpesaﬁﬂ doglelpushtanhPNB ¢RItaiNENRAERGRIF DNA,

25 pr.ohel eFr%d m%&e%&m @&ﬁ@%mg tBRA AMENAIO s 86 1¢
Seq uence (0] an i nfluenza virus antl rot ei n.

15rheswdu§% {antisenssy ehaHY) PAVERMR Poﬁe‘i{‘ée“ﬁ&cc?“?pﬂ??‘%‘btary to

to end Wehskeaalin, DAthegLe e, eneddiragndrite tBrofacudess
sequence of the poI peptide of an antigenic protein

havPrReIHee i T8 city, 30 and may be a DNA
sequence encadknghlynpalddtalde S&x DBACEo vl e afsedabetaimg is not

25 LIRS R0 A 1% FEONENCR.SDSPUE: Bl e o

20TheadNApetsiun isuppirtegeon crdgdpe) gn cgeiey usgdonn at header
present, i nventi on. is not limted to DNA nol ecul es
havP 7§ ETEn & 33 8p&Cif e sequence, and may be DNA
mol ecul es hammgha:,DMaampllee- oéemsaenebyrpméeg@@l? ppclude RNA
sul | 3e| an ack dnfigsi i
The‘g%géﬂlﬁ ce o %ng%}s JoBEa)g'g%:an acl%%rl dancelvvlt a
st amedlcne@mbd:hef prlyexahettd debgoriadainerd sgeeec BN
Qé’cﬁ%. n H%f;n he tfh% BOSys,Usedi N4GEE] GnAChEisants of
%23{198 Bt h S m é%e |m’rtnogen| C
for‘eﬁlfgrpoéafneckﬁﬁééld?ﬂ t he present i nvention can be

produced by g;e(gﬁpfé},gb@e,mﬁamst@pmhbqp@@nu&mé&lde, such as
spemﬂcal[gx by paring a cDNA |ibrar from t
appPetital orlr%‘EHd‘i‘ H’éttuéijpﬂ'yeggﬁ‘érﬁli’?@ an S

| MypogERi a1 fRehes; ¢eldemhthrdeCREERRC eemﬁﬂama sitaamdanthon,

met hod, and sel ecting a desi red clone 1
30T PSR I08) e o aHa Pt RO oft ATEPBRGY Bdereieod that

t hes@XPhRESHEs Wn@d&é?tpol\ybeptﬁdes Bpeitiof sobdt@anthelly the same

i Munogeni ¢ fore| see, for .ex le,. E e
Nat Fordiin =sciie BORRet 1S Fisosh 1S5HTE EeodhRl moggpiceted
778p61ﬁ8ﬁnkotﬁi@:1npl es of the genomi ¢ DNA origin

i nclude variaqus, 15 cells

derived ther g’ﬁ RATCERt exp?’g‘gs T heﬁ%\ﬁ% %%’Eq’e%%ksrefers
3% Mruacg eliasni drfeirgprgpug ng Ex tregorbinEntebytiogé yeehaving a

infected wwth nmal aria parasites, and extracts of cells

infected with influenza viruses are particularly

preferable. The extraction and separation of total DNA

and RNA fromthe 20 origin, separation and

purification of nRNA, and the production and cl oning

of cDNA can be perforned in accordance with standard



met hods. As descri bed above, the DNA of the
i mmunogeni ¢ forei gn gene can be produced by using the
cDNA |ibrary of each i Mmunogen 25 prepared by

extraction, separation and purification of the nmRNA of

the inmmunogenic tissue or cells fromthe

above-nentioned extract. The of the inmunogenic

fof eLA0-1920% £ A1 gh SO hei dif GAHE L ERMeliSd i A IR Least one
library prepared by extracting t each

| BeRRY ERCOBERT PPN ACarabLf @ﬁammw} @8??!??@1% fg viral
pol gga&gcéesdg&@t%@asﬁoe@@ UGOSoGNA BSidIgnAgERY,else

transcri ptase, adding restriction enz rre3|testo€ 9 ked
end$NEHTPPRAL W“%t‘?ﬁfaf“n%rap%j?%)t IFgmeHE O g &' inke
Pphageomoters, i.e., one %Etélﬂbhécbﬁnoﬁéf eeNighg 4 hammalian

f Lib
s T

ac c or d an c e WiIhh oRe q&aﬁérmte h@ﬁbodanem fafc thx amykeesiaf, the
ud t.h | ect
cor PELGRENTG CBRCLIHE by P or o S S e e

u3| ppretepeand upstrdanbodytheegens e@nbdlmgalaapr@teln Capable of
I Vi I ib , [
ﬂ)&q%%/el n F#on 8{:: e(yd[e %?%]h gaym%% S 5«2&&1191n§19@ pashiovirus
hyb@f diheapresers mevemdougmgsad @sobB @,@léf@t inggeglient of

a PN S @0HENGR ebRa el .Okamples of
hybn%&?at?%{]}‘edrggt E‘ge‘{acan §c§n‘o| nat Fon% t her eg%np gl'she?

pr ofRr tebEdte Jsxsréﬁdw@mal% AUFBrATELHBES | @thdGal1gFsgs, swine,
DNAs e%@”&@été:hﬁﬁh o, YmSoE)t B&Sd, zaadb@es@d (Ekainbﬁes of birds

i nformation on the sequence of oge
1% or Biggidgerickeps THRIAHA g6 ttids G?CI’fshe f‘ﬂ?f‘%}f gE‘t’ﬁ]?f‘ys'

f orgiigrRagesRl syl baatyarebtsl ned or fragrrents ther eof can
al so be advant ageous use
pri mer and aﬁna%?‘? f@hé@“ﬁpgfreatﬁ’ed%? ?ﬁsd 185%%% p’foﬁ’ldes a
Dl\lﬁtﬁau?ﬁlfeﬁCﬁedﬁa)frOéﬁaiailﬁmg)fa hineell munciger bayorgeiigeorporated
ne can _al sp he used a the obe f gr [
Tﬁée ﬁJcsllé’Bt?%f’ees g'uosnéed So en% %t}%l ageé?%r‘lgr9d g gene
2(DNAer(dwicthoa nde:s) mﬂdras@qndtagl ttdnath@arDNQ smﬁeé iof insect

an | n fo

o SATTEGHRE, SrEobaLaty SEES O SRRt oREH 168) oRED
comeEtebrate Ditamober amdr enepbetekatiirys a}?rqﬂ@zﬁgt? Bigked to each
CONGH Y ' V- %M?Qﬁ%f ‘ehpé)st'rtahgfeszreE‘:QPewﬂthsfhfaculov1rus

for producing as nmentioned above can al so be
use@NPagntnelrgﬁe@ﬁecells induces aThpmeBegPRs tHFEOTRIAASAOR R

29 'T“&HE%%Q' rd R8I0 2RBR 1 AnPNMUINBvEPRS iHaveAd | korporated
nmet hod CR (Sci ence, 230, 1350 (1985)) is
pr etff@rﬁbnytfe&efepswﬁ geaet PRA AP, XTSRS fider| EhfycAntrol of a

C DNy di3 09 2r it oo 0t alnneskelct OBéIl@e ahd bfradty cah h&oﬁé& a

met hod (Rapid anplificati of cDNA ends
12(%§Sl°§5?{®‘§?41)") ca eﬁq%fr‘r’? 3 f¥mgon "(:I?ané\“ﬁ‘geg ?fvfali
A F@heass. et al . Pr oc. Natl. Acad. SCI ., USA., 8,
8998(1988)) is efer abI .use The priners use
CR can be d&§|g d’reﬁﬁré ool oy ’ﬁ’é”SU eﬁ%%orl{%éngr(t
i nfirdAbvoPuofist Bamimistesge nioca f wertiepnagene, fasibn protein of

synt hesi zed |n ggor nce wi th st andar faqd

Che® GERELS, CBRRIOTE PORS0 (bPEmY D, Bf /AHegr Py pareicles

t ervd tratar ixpmumxge)mamiedeim seemnd tendsnoticn wecd momponent

pl asn d_havi 0

TR SOrEe el brE: T, fogfry T hASIEN b UG AR o the
35 n threbrahpl @gerel Uwe vertl@arate cell, andTheusion antigen with

i solation/purification of the DNA/ RNA fragnent :

anplified by PCR can be perfornmed in accordance with

standard met hods, for exanple, by gel electrophoresis.

The DNA sequence of the DNA of the immnogenic foreign

5 gene thus obtained or various DNA fragnents thereof

can be determ ned in accordance with standard nethods,

for exanple, by the dideoxy nmethod (Proc. Natl. Acad.

Sci ., USA., 74 5463(1977)) or MaxamGIbert rret hod

AN T A PN PSP\



of being a conmponent of viral particles may be any
gene that can encode a protein that is fornmed into a
fusion protein with an i mmunogenic forei gn gene as
mentioned above in target cells and can be expressed
as a protein capable of being g ,conponent of 15 vira
particles in insect cells. Exanpl es of the

genenenerdi-ag ﬁ'tﬁﬁn&%ﬂrﬁ@ BHed§n Odntd gbk Olse Fao&mb I eor@fthe
bei ng a conponent viral particles include genes

gp6H o PENANY GBn B CAERRISSF off iNo . 28D F8B8Y1° egf’c%%gp
st ogBtditnkeS Vvirus gl ycopr otein G (VSVG GenBank

Accession No. 20 J0242 her [ rrpl ex i ru
gl ycoprotein PREB O&eh V@’@gsffb é‘tﬂl%éa:jlculovnus of
hunmatle ipresaed efiveheitey i¥i dattni yperel 'gqo]aZﬁuaxﬁuﬁBelnBanﬁuS:Lon

Accessi an I rat ory y

Vi rﬁgoﬁ%ﬁ'b%}gr?e péf)‘f/%’éi)rc 8?%?"5_% gD%nﬁk ACCE §>s{%}gtn OI{Ioa.l’eral

MB6pai)icleafwitbnaa Jémmnogmlmepag:@lmt 1m|mepe@t®1 as an antigen

(Genrl?atrllulé é&g)[eascsél 89 L%%%igi s,a% d Qgﬁ’ pﬁfoteln of a

envel ope proteins of ViriSes ¢l dse at edto

bacetahsinusapdblet b heriag entcomporant eﬁ Vltrﬁé Wcéeﬁéuth an

djr ng h:n:hE?E%@ir?%sb&l:&ﬂcgénlrpghgrrﬁnﬁ{aﬁl?eﬂ dé‘i@d and seems
F ene encodi ng t am no aci ds of

pr otceuﬁmn@‘apqma@ af PIseRti v esnTeReusic gpeRl For" infectious

par i L-88sCaidiCas X i8a3! | ProRbosHIE e dn@ paRbai s1ed nB¥ction, due
synt hesi s based on the nucleic acid sequence

i nfeR s éW“‘H?OPPH%nTﬂ@FW%é’]CébP‘i‘de encodi ng the ami no

aci d sequencenefpddu@oPOhusPepk itdebef cd-teagefe-teqceiimghe

the am no acids of the tarlgFi %otel capabl e o‘;nbg’%n
1% cHrRssHeRt VRAtOFi P Baf t1icCeYPor By r 881 15F°

sy nbdresio%i Ags 1DNA. DNAadSl e30bE emnderﬂgs to lbdﬂe:o—transfected

nuc| eqti de. sequence encodi n
seq E[sn éuﬁ%ar%cﬁgled og] e‘g%%%%tglranf S o
of the gene emcticb mesm anverg iaoi diheo fimmbyeogsndreforeign gene
pabl e of bein
(ch’e(?'r%lecal ]t'(bl\?\gs? es s?ge%;e %&l ééé%se q:l)llf? ﬁéﬁ%f an antigenic
20Qr opimiiemnusrfd talsearDNAmgflOQGﬁe innimmvo gt aPler 81¢h ageyrecine
> Thendiip, S efld R RAE §RUVEEEPAN B0 L chbRe BIChBEEAGLY diseases,

sequenc am no aci pr ot ein capa
of MMQSam@lmp@nem inflyenzal- @@@ﬂ%}%@xr@m the Frqte dnelude

to Ll &g t£Odido " £3id0Beqiitde BBYE RRoBBYNs, such as
con(?eaq ni n]r1 a g{glljtl al Dl\lz sequeﬁce t hereo 10As in the

casléa]@frlﬁh@n'fplﬁ?&ué‘t‘q‘ GREbrenate VERYS #BFEYSH-e of the

24 Munogeni ¢ frgeet ehredgie .gehBeadNBeaf hdea ngeaerencodi ngne
the ami no acids of a protein capable of bein resent in
conppreRicet MoFaFheRtPifte B BE Prodaled By 1S P
gengidlcegeneengene elritrgdtceh fir ol ahe( s@esideol s excefiepked to as
Mol ecul ar  onjng 2d Ed, Cold Spring Harbor 15 Lab.
Pr ethe ("1688Y9" ZGK0® Sei kagaku Ji kken Kouza, "Idenshi
Kenkyuho |, Ih, thé Igresesi tmdebyldmetﬂapmmesencoding the amino

Bi oche stry Soci ety e; pregent
39 nv%‘ﬁ’t‘ﬂ?ﬁ % ?é?ﬁ%eé\’/ b @ t\Péechmdr{ﬁ Em %s%l%nt
whi pakrtaqnaatlpflﬂnlheecpr em)lcmg talaatheccgnne ois; cehable of encoding
expr.ession of t nMunNo e d
| at B¢ Z6-R]s® %eersle%%nocrepgrga egB %érﬁ@ gg%lgl ?g‘éierﬁag
encmimm@gehecmn agamﬂtds @tﬁbaiapp@t@aﬁ capres disfasssi fgch as
a component,s of; % %@% 'eQSOP%%nQEGéhdoQ%QdMﬁeegmﬁ%l acid
-~ al s6'be use rate Pronoters Exanples” of
3% er sepreaice pf oamtaethmlerrm@ieleab@bure 2mlafogenlclty are as
functioning in vertebrate cells) that is one of the
conmponents of the transfer vector used in the present
i nvention include manmal i an pronoters and avi an
pr onot er s.



Manmal i an Pronoters Exanples of the manmal i an

pronoter (pronoter capable 30 of functioning in

manmal i an cells) that is one of the conponents of the
transfer vector used in the present invention include
cytonmegal ovi rus pronoters, SV40 pronoters, retrovirus
pronoters, netallothionein pronoters, heat shock

pro%%in ronoters, CAB pronoters, elongation factor |la

pro §: actin pronoters, 35 ubiquitin pronoters,

al bumi n pr omExenslesant hEs| @quddnotides aminp@cigsegience of
Pr oot & ¥ia ntlgen 1ncl't::ré@r5qe|ﬁ1@§ éHcohE‘ﬁg ¥keaBnHPABE @rsequences
|ncﬁdge P acti pronot er s eat shock protein

pr onﬁtmosozeimgarfm AaEigen ﬁ%nﬁ%é@gnsp%%%tﬁ Rrotein) of

gr opR{£4S: p ﬁlepu'ﬂe@:o@éﬂ@%@fﬁacém&@ﬁr‘éh@fod&ln MSPl
ronot ers anpl es of the bacul ovirus promoter th

i s dYeraspiteSugdapoiaeteinil)y Herlpgdal HATHESR rsa‘?ﬁ§?‘é‘?d from
veckpriisededd) ihRECIIELFEM nlaN¥ 1M, | PPEMFIC bideein present in the

pol yhiedrin pronoter, plO pronoter, iel propnter
pr oﬁmkﬁ (] V%gg:hgpgy&ﬁsellnf d ‘ﬁ:BtA‘n g QE% progeln, TRAMP

Pr ngwﬂellﬁn AlinRpeerdiin) anhd Tylates;ﬁﬁtemesi or
The present invention _relates to.a ngve am%ar‘]ﬁ%gg

f
1Qect or havi n&x %1(%8Fu‘?eé’e€aﬁ%%“]dé“%f S BT 95 t%equences o
desifiSihenBEUNQEGSNAGE fgRnei g'n:lgee egemes agncaitingerhec amino acid

protein in both insect c t c

par ETEAPEPF ° %E‘M PSS e 67m§’1 ggill‘gtl\ﬁ% %gc\r} f rg\lré%gﬁlgen
vect(mmrpmmdimaeté antidem) prid entigery dnatoik l@éi@t%m antigen), NP
structure rﬁhé’ﬂ BF i f?l uence £aeRdiNgtLhes am no

aci Edfe Pt e

ce 0 i hmunogeni ¢ protein and a
1DNA sequence Oéntwlmteh@t@ngwsac?@%&%%é“a&‘f“aélan genes

pr O{Lﬁé Qld%agé?x%lﬁelegé (%ﬁigg ghé FARBONSRL s&duetices! of antlgenlc

par wnst r eam of I|n ed 20 $r not er
conpratsiing ohdnfert EMsafbseRseRot R MUAaT 1 iRGFLT 05565' swine,

MBMERLd AN MBH IR, ehicdln @oﬁ@e a*?@céétﬂs\/l rm&mpn@mﬁfe bv15'xh @enes
DNA regi ons cont ai ni ng e DNA, se ces o%l% & o
pr oftlaide aptigen Sﬁ%esvéﬁt%‘m gréan, F%’i‘za riftedta

2@ MpRFERHi8ls iQEREes . irkHicdishagilidoduckss pigewissr turkeys,
may be directly |inked to each other, or an 25

i nt ¥R AV ENA BE RO Smay be present bet ween t he
DNA sequenceadhoddit gewes whosset &rsociprion aéth ndwetirus

that the twp pronoters [ t 81 8C [
| HARRES o METIRKS 14 BFFah g, K appeD Soy8chdd bekn
par késodtedl yreraasaly aenraaéhlblg £rdih elrmt@hmlé?nsr 8EpmIhas

2%05 %ééjfﬁtt%raggféj&qltchgét okhﬁéth%g;eﬁ‘ é’e%'etsebélﬁ;the 2B’ SR8k,

y a nmanmal noter,
bacul ovi rus phenptesent| an‘k&;ﬁlpo @e‘@cﬁr‘b‘tW@r a Hegpafer vector

di s R%x%??p Eg %ﬁ ﬁ(%éel%ﬁ: N6, 9808 ddhebCaX Y @é@&ﬁbmlaﬂt

t he ater, a“bacul ovirus pronot £
is uaedweduﬁmltcaeh@@é?yy hp@okqgeugew&%l%tl@%p%s%mns er

thag %ﬁo\ mﬁftﬁ@rprﬁ{@bﬁése&5 h Rvd 8 oA beE pebir Ldd lar e,

t he sequence of fusion -21- gene of .a ge
3@ncpﬂa]ﬁ@cgup;@q]e|qem§g§)@@|og %qnt@éph@g a‘l%C BWéP{F br.?gredlent the

recombinant baculovirus having the immunogenic foreign gene, and
a vaccine formulation of the pharmaceutical composition.

The baculovirus used in the present invention refers
to insect pathogen viruses that cause infection in insects, which

35 are one group (Baculoviridae) of DNA viruses having a cyclic



viral particles and a desired i munogeni c foreign gene

may be such that these two genes are directly |inked

to each other, or an intervening DNA sequence is

present between the genes 5 (provided, however, that

it 1s necessary not to cause a _franeshift of the

downst ream gene and the upstre’%’gene). Preferably,

the anti gen- pr tin i t rofel R 8fip&f the

forg?"rél?ileggﬁlé&hd:@ﬁ%gast %e desi :héng%?n%}gelf%égeni ghjrt v is

f useiirtsesargfeotred rtcapabhe notlemiodyhedrasiporieis GRFY) produce .

viral ﬁ%rlhéférﬁ%od%,o r}Eghﬁg&)&S'ag he pBI PeRirBn OfirA the nucleus of
g e

~foreign gene havi eS|red.|nnunQ%Fn|C|%¥ shoul d .

not ibteatet eH¥flsf tprhihehdatw hesn LapREREIGR- h&VRY H @ foreldn

%:On%&?@@) B Mokalsdpiti GlRScedlln phowd drbeheigRdyhedsn gene,
or u

) fused therewith. A fusion gene_containj n%{t Hese - large
t wovierednfestioe anst grepdr SHLF SR AR AN HTERYCE g

i NCYRRAHAbEkHNHOs1RA YOELiQh. géid @rbatidtiel Therefiergf this virus
the genes may first be incorporat Into, the, vect
andhehdipepnesest AeF tﬂi’&ypﬁ%dqcﬁgii? pcb‘f g’??dr?dnp 5°¥%lglsvgétr§rc ent

to {eir.a fusion gene in the vector. To produce such a

transfer vector, co rciall 0 .avai | ahl r '
1Qectors alr e%&?’“@f\?% é“c?n%aéé{‘élé)é’ﬁﬂl%lus%gwg%ﬁ%%t Eﬁ%%qu
t heihvants berinmatierautbgtriwha cedeftrni ng entdlenpolyhedrosls
pronpter region_containin r 1y , i
arTrE PRI Bae mar ety RERLse Y AR, enev, orgyia
pr oppéwdot sagata nge hpodgherosie odinng : t NP el Jemgntria
seq ' leof bei ng a conponent
of g?%aﬁer gg?%%{oggﬁé(#ggiggﬂﬁggd}ﬁg the required
1z onponents c&hebeaduaseirusd DB mspt PO PNB| i fg" Rfch

a CANEIGbakly RuahlidRbey fPiRS St AnsYEE tWctvk tdE the present

restrictron enzymes and incorporat |,,ng]Oot her ré%rm}gerulovirus

to imeantion. f Ne&el BRALEKHIeHchEr VArE rgéflan°§ g Pac

havphig dHae &6 iveelonk BegBNIreténbined witgeraefransfer vector

encodi ng the am no aci.d sequence of a ein_c bl

of BBITH HTEHRONBTRRGPNIT 46 B9FS R8I BL0 i PO THg e and an
26! Ofiufghdgeli®FcRbidheyenecdOrs bp lyr mpserdannge ainserted

forej gn gene having.the desired i n cCh L Y
t neERPTP EoLT T 61 DGt OBAT G BT g G oLy
encegprapstheimmenoelacitd selumnteend ia plutsdi nocegrsble
of 35 bejng.a co nent.. of wiral .pakti a 1
i i O
i nvémhuren respensgl a_srrimﬂuve@t or havi ng a structure

25 ap_a?ie)e 2L SR §28L 410 afaf SHERHBPi B Qkeiie MB¥KBEedt RRctor of the
desi 1'€d 'i'nmunogeni city,as an antigenic protein in both
[ nsécesé':ltcéhvgltand vertebrate cells, particularly
gg”ﬁ?&&;g%ioﬁeéf %ppgxgg?%&%cpf&@igﬁds&% BRANG

_ “afready_havi n .
partial strudiher tmmunegenic fPEeigmigesealdiA @88‘8@“?}@@ Being
a peptise of Phe GJi€aYI dihel, NEnidtsiianody @lfetRe Wdnpofaris®s the
in vertebrate cells may intervene. |n ,lihe tr nsfder obtained
3Qecbapukivighe BiaasERt Yarieht iGR, PT Pt O
I NChLeasiithekNs BdsRASE ithel Aiclagt ¥tiy sequaerd dbfatmation of
cells, particularly mamalian cel ls(5 nay, be % %gog,@qm
upstherlonueleetids PHGBPBPEre PR BRAYs_ETERcs
encadt fgerfikepaidia BsYihgsendanstred ammhggatiqiept dbwlosed in

for facilitating .extracel.l ul secr.eti.on_of

expirBE etPSSEEL T HOPr o §?c€]é1 Isémﬁ STay ngetri)%g)ﬁﬁ to .
36 he cgenesgondbrg fiiss €He anttlexprasisiedeqimceerfii tgt goding region
transcription, a vertebrate term nator region, such as

a rabbit p globin termnator, which is effective in
vertebrate cells, may be di sposed downstream of the

gene to be fused and expressed. 20A transfer vector
capabl e of expressing a fusion gene of an inmunogenic
forei gn gene capabl e of expressing the desired

I mmunogenicity in baculovirus particles and a gene
encodi ng the am no acid sequence of a protein capable



met hod for production thereof according to the present
i nvention are as shown in the Exanpl es descri bed

| ater. More specifically, transfer vectors having a
structure in which a CAG pronoter nodified froma
cytomegal ovirus (CW) pr onobter_as a vertebrate 30
pronoter, particularly a manmalian pronoter, and a

pol yhed(d BrkRldehiProRESH geB3Dd2aNB &he Mlic1@A4acid
pronoter as a bacul ovirus pronoter, are |inked to(g}gé:nqcal

ot heequense dnfamadioNaLsElfidAERIeRAR FFeLER PR i

ant bR N GeNEs & midBh@)i.a @NergEedeNéhAnedrimy eeginigpre can be
and a (gp64 antigen _gene as a gene encodi ng tﬂe ugranrn&oning,,
35 ueed &gkt #TBRIGH AR ot LA SBFEP G bEPHY

comp@ned)t celidtdiing 3Brb¥t riab. pREddsCl(298% ;i AsSkr tSed kegaku

b i oned | es of pCAPPfCSP .
i ﬁ%@% Nasid %%zw%%% ,If?ﬁgm, Ca LBy 20
PCAP- P CSP- -787@( lppf gigé 1?(146 B%‘f‘ Pg?ﬁ?g“ %Ql%’ DNA include
pCAP- Pf CSP+2 Pl S SEARE ISR LIRS

p CABr &3iiiCSP+3 6t 12084 4 Greanp CAFCHARS Arfleuphosphate triester method

CAPHAI /. Anhyij [ 27 >, 4467, chem. Soc.. 89,
1§ ittt arkite BRSTRP R PT G chen. soc., 69, 4801

p CAPL $61)/; Vil bt ehamP10 13350CAR69AT / Sedengam 1394, 178 (1968)

P ' 01, lo¥i £1 NBRA27 24, 245 (1983)) and

pcc:ﬁﬁg%h)é\‘}?é'? ﬁ?ﬁf&efﬁgﬁcﬁ%m 9§4§, pCAP- AH/ 345/ 467, I

pCAPoipngtdon g@Ahodsy thegeaky, TRCASE 9ap AlPaRe chemically

PCAR A T3L465 tREATIABhEEhi dREARANOS Y 464, triester method,
CAPUN 346, pCAP- VNI 346/ 467, pOAP-]%\a/V 410, comatic

1§CAprwrwileﬁwﬂ, b CABAY 3 720ISERER IR 2R 1AR7e automa

PCAR: MM eo PP sYiN 202 46,7, A pdcABCEY $tiand fragment can be

CAP- CQ f ul 1/ 467, gCAF?' 00/ 19, pCAP- 00/ 19/ 46

BOAP‘-’W“F’G[ bﬁ@p-té FHENG S coﬁ@i@%ﬁﬁﬁftrané’ and annealing the
PCABoRY 2Rt 46y ,stRpEAS rildAl4 Ateniically p@ABbskiadd Arimgile strand

ggA Sg@% \%Sgg oA 261 2ebﬁ$r%?%€sf ,Cr?gg%?cgég)?té?%g@’ﬁplementary strand

2@ CAR: 010/ 2pThME\ tep PuherPe@EerREESR gpelenisgdly synthesized
pDual - Pf MSP1- R- gp6 ( ti on of Reconbi nant
Bacﬁf‘%?F/ilfer §&* szie('?lr%)r“e1 e%@ﬁné%lﬁﬁeg%%'r ovi des a met hod of
produci ng a Xpecétbmisixampies@fuths iimmaneasmpei 5247 orneene DNA
st e&ﬁg&h&rdogﬂ CLA pRedddn sheLntuent Bic1RA¥! Hh RombF Usilngr @ DNA
in rch a fusron gene containing at |east one gene , ,
enceeiwrnCce pnoeding the #FIiE0 ICise PREFRCE oM S BREAL AREIIen

2yl T gkoP@jH,' chg anfinatedRASE QNRJLATWNRIERI M beLai gRuence of
gene 1s | ncorporated dowmnstream of a dual pronmoter 25
conghsinfigenrat igrusi Ake@eprBFRieePs, i.e., one
vertebrate pre{bRA A 9REcHRApHEMAL USvetdont B ,nodindlimited
the step of co-transfecting the transfer vector
baciPo¥i fud "BRRITI OBA asef%@gc% SNCOGHY itg’SI A %@ Sedence of
r eCQABI Palifpebacid ®F bHSandiyehbe mivtwen reodegstipd immunogenicity,

roduci ng the reconbi nant 30 bacul ovir. t

3Bt RGN EEng. s SBEUSNE 1 SPER DG A TR TR RIET hereof, 25
vectighy adttbet prothast ofedle anthd heidretdgodnod encoded by the DNA
transfornmation fhereb are .not particularly limted.

Var PEHLSRRR RoGs iAW BSAFT Khown and common| y used

in this fiel dricamNheofisie, iffomograiplferety@naeae used in the
geneti c reconbi pation ' 5 ; ' i ch a
924 Prosge (781} oria e InPHE o3 b ot S Bving s
3830,5p602f{cl IBAB) se®rence, Natd mapderd DNEgiolegahes Bavigggp DNA
(1983) can be used to prepare the reconbi nant

bacul ovi rus. The reconbi nant DNA (transfer vector) can

be expressed and produced with reference to Ghno et

al ., "Tanpaku Ji kken Protocol 1 Functional 5 Analysis,

Sai bo Kogaku Bessat su, Ji kken Protocol Series, 1997,

Shuj un-sha". The general nethods used for the handling

of insect cells, gene reconbination, and

co-transfection may be the sane as wel | - known net hods



The resul ting reconbi nant bacul ovirus can be cul tured
i n accordance with standard nethods. A fusion product
(expressed product) of the DNA of a foreign gene
having the desired inmunogenicity with the DNA

encodi ng the am no acid sequence of a 15 protein
capabl e of being a conponent of 147iral particles of the

present i nvent on,i,s, expressed h

( acBTMASE A 8egeb rgflgéi |yn§eg&q:lgé ‘g"fé%ﬁg foorr on t aenmo

cel heitemes e .of Thensbotca off| sodwpst ban del Radd Ag dFcqrRgnce with
\?g(r:%lo%y Ing42d rﬂ%schgamaf%' ugl%@g@ f}9§ dofg: &Hihyring frequency of

S conmnon D use A can be selecti vel % ?
accoodhimgse ol rteehlmytt vebd QueleicTReidulResre baft 6%981 ).

geff ornmed undgr gGendit m@mwgae%e f&relﬁﬂﬂgeglléom&éﬁ ah the

he host cell. specifica tochniques
rret hoebest pﬁ‘(ﬁiﬁepﬁgcatfhéer@&ﬁ’ﬁ*ﬁ?‘ﬁakm 9B NG P?edfsmg echniques,

biSeSebhei Siep 1 pRERAIgNS @@5lﬂﬁb§iﬂy0frdmsnm#proprlate
e subjected to honol ogous@r econbi nati o

t r aﬁei@m Rt GPpPEIRI EBC £ %lrhdm{nwéogse{\éﬁm%qrelgn gene in
CO- LEaheiaget i idnt Bestanansd Qt[et‘hedl aindapélddiéng a desired clone

bacul ovirus_DNA into, i nsect cell such a l,l,s
1@ndfap® theel {Rragr PR FPO?’R%BBHJO%‘I n? ] 3’5 | %’ge%r %gdb against

andtfe%egeblsed ldlrghu&i vehi:eﬂ Ils) speriifiedtd tbe B@runogenic
Trichopl usia ni, ost ce , USA., 18,
bac&PH %ge’ﬁ\IASFﬁUs oprr éamcpetf t 6" Be E:?ﬁ%} ec?tcg St
homgboy oS8l pc dhenad,i @22wi 118 t(he83)nansf er vector may

be awldty ta IsRan QUL QMiudsS s
DNA. The bacu ’81\'/nnyes %Bl\ﬁ% ad;?ﬁglﬁ ar?gg %]i}l%qpr obaul Va%(rlou

16f ceslhonmbbogsus anécortisined iasalei dariged t%rﬁF%ﬁﬁ%f ghich
VGC%QH\% the Resend @Xﬁ@ﬁdg%ﬂlésfdr‘éﬂgn afenel MR8récts of

-25 structure honol ogous to the q ts of
bacekpthinogyteerinfeat e LED MaiasiAPPRALBIS + RBA (iHiFacts

pronpy &L iegbpsh ARH BNAWRhza Fiusises &@@aﬁbicﬁillaeﬂiy yreferable.

fusion of an I mmunaogenic foreign €
enc B8 rRitEapE R BRI CSRRATPEL R %@%D@gnﬂg‘%g‘ﬁg fom the
2¥i I @rigimakbpstfASon and purlflca'EQoh nefl eBNA 0 rapidogioa) product ion

recombi nation, the mxing ratio of .the t

to PRE BERDIPGVPY @W%%emﬁ?‘gﬁfm?g Br Sft'é %: )%Ea%% Standard

1: 1pkenaddout 10:1. After the co-transfection step of

simul taneous 10 jintr ction i seety eh}mgm 8ic f

cells are cul‘%ﬁn‘j@a ’gﬁ% ag?‘éﬁ %gg%ﬁei\sggr eﬁeo talrh&glé ic foreign

f r ogehbeca bbup:e:dsmpé ratusnng arg CH¥h ldbspeh@édeash gmmunogen
dium Th ut agad oy ¥RiAa%nadel the mRNA
enpfﬁ?ﬁfﬁfgbé’ 0 é"lc ‘laJlscﬁ%g? %%Iggo%?&alp%l ng the . ©

rec eufbtnearnmmmnogmlcl Bissucherateile Prokdds, above“mentloned

comrercial l'y a r \%g{% ARy fkg)e as ¢die also be

bac F*SYPFUs B%A%Nbo% g)?%rrg ecVect o? 8 DNA ar?d he mRNA

Bac\motioceciwouﬂw esphdd ddbFRBPRERAGENY Y|eri"t\ﬁﬁFE’rf’g the

t he hag 1 eaeend rmam, A@d\iﬁ.\éccm hite poly
usecf&o%e co- tra ectl%)rgbe?ﬁr&t he honol o

ou

30ec dwiaidded iRYA. ZBrQﬁUOElﬁ@ IBPaPAERP #r 5?1%?’76‘% Véacqsézlrlgﬁ%se' adding
bac %e%\ékwaoQNémP&eo shpsgalo 66th enaanobdehpecinm, madd

using a comerci a avaj |l abl e vector transfection kit
(BacN@@FE‘PraFrlﬂﬁsP&:tqDHﬁ 42 B399 i ed from Novagen)

as described ahovwRthBdasKc @cdaatitgthd mhenbgmcufot@m gene
packaged with the vel%)or transfecti

he
obt dMNRedrom theafRA L 1PERTH S AR boeargéc? raéc% gtd and can be
FE0068 1o rMéd Nnt Becharmeviits aDw\lalnmethcmsecﬂpe@efi@ examples of
such as Sf9 cell to yield a reconbi nant bacul ovi rus.
In the present invention, in accordance with the above
met hod of producing a reconbi nant bacul ovirus, a
transfer vector 30 that is any one of pCAP-PfCSP,
pCAP- Pf CSP/ 272, pCAP- Pf CSP/ 467, pCAP- Pf CSP( A361E),
pCAP- Pf CSP(A361E)/ 272, pCAP- Pf CSP(A361E)/ 467,
pCAP- Pf CSP- 76, pCAP- Pf CSP- 76/ 467, pCAP- Pf CSP+209,
pCAPPf CSP+209/ 467 pCAP Pf CSP+76/ 209

U e A P PNl SN s A PN SN PN




-26-- HA1l/ Vi et nani 154, pCAP-HA1/ Vi et nani 201,

pCAP- HA1/ Vi et nant 272, pCAP- HA1l/ Vi et nam 467, pCAP

- AH 345, pCAP - AH 345/ 467, pCAP - AH 410, pCAP

- AB/ 410/ 467, pCAP - AH/ 473, pCAP - AH 473/ 467, pCAP

- AH/ 520, pCAPAH 520/ 467, pCAP-\IN 346, pCAP- VN 346/ 467,
pCAP- VN 410, pCAP - 5 VN 410/ 487, pCAP -VN 473,

p Op 2 66&75 oG cDNA
%E?Wm@%@ e e o s s 1 2 PR T

o/ @Wrﬁeby panmol ogicrd, seteepln@m#emmspeﬁeﬁaﬁ apbibRsy, (e-9-
PCAEL 1 -G 4PP4 48 Li bsA3SntHALL ANRMHZa REAGA ahidldotiRhUdte. )
pCA39- Pf CSP(A361E) , pCAG4- PfCSP A36% g

D CAPIEaYSEY £he I3t dompodiinefoPYsine GBI a PRa@s BEpygjzation

PCAR QUL Q8L NS ppidalse RESARely (Ta,cﬂ?rdgﬁ@‘lto and tplRgat -DNA

Pf MSP1- Pf CSP- g a bacuyl ovi rys

T SPEBER R TSN SR8l TELRS Ty B qogindtions thereof.
reconbi nant meubmberuseoofmamcmmgbnidmm TEAROds is

:A(F;fr ﬁcs}lp JéQE,Q'PVACgA P/ 272 G Npghescpi%d Bl $ePbd 6t

- Pf fﬁ%(n@n’&&ii&)/&?ﬁhe AlNNP&éche df thCBR(MREIE)] £67eign gene.

16 Bt e Sy S e S0 g Ao S

P Wﬁﬁ@o@r fArelRRN L SCARR L ERIE CSAR 73/5200¢ ABiFanigageyslicaped as
AN ' SACHPMerCABs i gned based
tﬁlﬁ% 6% Eépé\(l:Sﬁ J.még'g‘!a{lm Péfgg%}lnam b!i C Ne‘r _s&gge ase
- HADY \ihst ﬁam BHuepeARVLOWRL 1oRAT D6t HENPEEN LD FORRIByIene
CAEan "a'&y VbStJL%Hf A9 4ne AGRNIRY f&{'\F’cneHééféérﬁhaam 201,
AcNPV Vi etnam 272, AcCNPV - cial
15 HA1/ Vi et nanﬂ%?DNMdWeoéAﬁes)AHsgﬂsas A@ﬁFﬁFObéAPS a partia

- AHORH S{rhE T e o AGNBY c&ﬁ@spoqddlﬁé Oto AGNPBHNA GABuence of an
-AH 410/ 467, AcNPVY - CAP - A AC NPV - CAP

| AEREIORGTC APV GRPR: ATPEINP ABREAPON Gap has an st least
- AHL 52656 éut ANBNA / @&Bfeﬁékvl§45t 14aNPV20 @dRsecutive DNA, and

:g%gﬁ%ﬁg;@a%w: ]éﬁﬁt 29%80%%5%%%(3&63 A positive

20/N/ é]?&iéﬁzselﬁf: NiRY pfoARci MN/tR20DNAGEYPYenGAmed above can also be
-VN/52/46£ 0g-CAF’- COfull, AcNPV -CAP
- cOMfT 13°46%° SASRPY - cAP - 00/ 19, ACNPV -CAP -
C0/ 19/ 467, ACNPYbtGAPthOUNAGOE AJNPYMTARGepbE 75rabgn gene, a

O T 0 B g

- Pf CSREATOTEY1Y ASRPY ITABStiPkesp( Kbenm fuhk Nepategna is
2§:Ol flé'}x# §¥taﬁ€é}!° Yrong%ﬁe Pﬁ!r%@ VSéﬁe RANE \het GO (Rapid

00/ 76 ACNPV - CAP - '©C0/ 205/ VSV, AcNPV. - Dg%fg

- Pf QIHBllﬂlFG;SPOH §56aDNA, KR NPIke T o KU 4 £ eép /

- gpﬁé‘ﬁtlcfuaZrly hﬂi’éutbmﬁACESméﬂ}@BU@ﬂ H.orrexany| ex A., Proc.
0d O usling a transposon as a
havial + Agagnt¥3e - b%l’gg{ r%@%éﬁ%ﬁg q? ‘?’%5?%&8)5 ed.

therein to effHeChenidry hswerbrapdroicangbe giéBégma’d,obased on the
Escherichia coil._ 5Accordi to,this netho
L L e e
andsyfansfieetieth Ia&t:@rddi’nﬁ:eobltﬂethndie(rd hetisins . edsi ke primers,
produce and co econbi.nant _ bacu . ; dded
The ‘g’ﬁﬁ?‘ﬁ i o{ﬁ%f p{cﬁ‘}? ST nanrtwagﬂgcg%{gl\(/ll%?agr/&m{n Re adde
10 poassii endyesft iaomeatotrap heshilly havierqalbbe eDNRe PhAotheof

produci ng a.rec orrbl nant b Lf 1 dEd d,
e e ° use
3%or as hdeguuribed cit itbe Ibtamphes reedowbi nant bacul ovi rus,

for exanple, 0.5 to 1.0 nL of a stock virus obtained

by the above 15 nethod of producing a reconbi nant

bacul ovirus is inoculated into insect cells (1 x 107
cells/10 cmdish), such as Sf9 cells, the culture
supernatant is collected several days after the

infection, and a virus pellet obtained by

centrifugation is suspended in a buffer, such as PBS.
The resultlng suspen3|on |s subjected to a 20 sucrose

~N NN 7 P .



further suspended in PBS, subsequently centrifuged
(under the sane conditions as above), and the
resulting purified reconbinant virus pellet is stored
at 4Cin a buffer, such as PBS. 25The infectivity
‘titer of the above resulting purified reconbi nant
virus can be neasured by pl aqu‘éséssay ( BACULOVI RUS
EXPRESS! ON V/ 1oy bOBERALRY YA o BRGORER eraguent
Uni versity Prggggﬁ%fﬁgﬁ Si ngﬁ%ﬁ%@lﬂ ce??s quh asragxlpg
cel drplifhed ey PEBoresi harpenfprnsskdndeecardpeee i thhgtandard
Ex o R ier B ofedthephacdigyi rus protein
ap |h§§gkg%seg.%ﬁ% si'dgilﬁwég aerti cle, V\,ﬁere_as the C .
term nus thefBofDNAs spaange ehéhpab¥A Ofethorrarupegenici foreion
§ hegdfOt RS REQHEH JY var fREehN reafrerttay thgrddiecan be
desired inmunogenicity is fused to thetg t.erm nus_of e b
gpedetermeneshint poearslRBEr WisheXiRrsayd & RotonpGie fEE e OY
t heend babedB; RRERLE! @rod! Hade. thadvi sal. ,pusasi M4, 5463(1977))
particle in_insect cells, apd, -28- thus the ti
i s SorexenGiipest dgMethpds, NS ERTXMOIREY (O oa 580
t heow a§CENRpfOLBI@tE ebmifrci BEL pres £hiblienseqidnoning (1t
Phar maceuticg| Conpositian of the.Pre ept.i abl
L4 Phar nmaceut i @b? tg?%cfoﬁﬁgt'ﬁhee ﬁ‘é%%%ﬁal%ﬁg%té%\écgl&%%lp us PAe
of ¢heeindresenpohententi viradspantistes veyl hgrandi @apg that can
The_r econbi nant . lLoyLr : r L enti @th
\/\hi%rhcolgg Y ré)cttei“sgﬁ}%ﬁg#ed#&}ﬁltgéo%kt%hg pEa?}r}a%euti cal
conpusinbyemiofforbigpgesers neveitnednabaven ipetanigeki prlds and
by €,d€ . | Neeping shechividess $R9Wg 4 edm8nent of
abo%/% Pg) %Ig(?%ﬁgag%%r ceutl?lcaglggconposi ti % of t Ee
1%r eslgnatl pavtintlesnieddenct flyScont ai ns as the active

i ngredi ent  agLerondy Bathdgesd @ukhbdsnghai dithobycids of a
honol ogous reconbi nati on of a bacul oyi rus

i i DINA ang g include
t r PESFCELN v@aRAbL e coh et Bg 12 FOBBOTRT OF FiFet oR*igeitde®
obt gdraedobygddre pteisdion (eénranki AEasBegeniNG.f D22BTR) , geewicular

15 of the present inventiont ne.encodi th
am FEMAETBL S SR YGPPE B 81 [V ¥Rpof e Fmgien Yo
20conpuzaes) , Herighe ¥inpalexpeddusc beypmrobeire (08 s SEthBaNk

i nsect cells_an tebrate cells ticul

of If‘fﬁ:r?ﬁﬁf‘?%ﬁ?‘ %Rif{j)dl'n ujﬁ%ﬁ"&‘fndf’ﬁg?%lré&% n?{%&/nsvgﬁt)lé ;In gp%zo
par tGeniBhAk | Acqeseydnle® . aULDY §3har mareeu resriratonp ayvincybipl virus
conpri.sin an_act. ve.inared; 1 '5651,‘fl A
r ecBWHRTAL t(?]ts*)’écg g 8v€flrnu§G%l§1%tn‘ii ég%grffagﬁg\?&qf &g\c RPV- CAp. 1enza
Pf G8RusAbSIRGG1CARN LIPORSEE 2V X GepRiNPy AcCags iopf Rsp/Usg#42), and

c Y 3 ( ; y related to
R o A DA g
Ac NRACULOXP:Rf .CSEn -the, presey imysmtipp cdbe. %%%@Ppez%escrlbed in

AcNRV- CAP: +209, - aRELCSP+209/ 467, AcNPV

i CA@&-‘%FL%SF%%/ %grg,bé:%kl%\%{a%g =Pt CSP+76/ 209/ 467,

ACNPV - CAP - [he/ P¥h@if, the Igeve cosodAnd AlisuPRoS aCAGRRF 2

) rotdAh/ éﬁlﬁﬁﬂl/e‘léz 'bAGRFPY ¢ nenttf/ Viiin@articles can be

AcNPV- CAP- /' Vi etnam 51, AcNPV - CAP - [ Vi et n&m 101, i
30nc NERE LA odeEAV PE L FRIFL RS PYASKBPESEgprased on the nuc

'A%cé}\é %%\g@éﬁc?é) ;ﬁ\r}f&ﬁﬁyozgp tXeﬁI%i/wcﬁlF{eﬁ:'?ﬁzéﬁG@iing the

C - -HA1l/ Vi etn o - - C
AP 533 SRERENE (e TR TRBP LS Ohc NPy SoRRICRamg the

- AHARHY 467ds AsNiPNe - ARGt Ab¥otA3n AuddBVe- GAReing a component of

-AH 473/ 467, . NPV - P - AH 520 NPV -
TRy perti iAo, gy R e e PRy 67,

3AC NP e resBARd i Ng\Vtb1 Bhe AniNPYOE (P seyIMEe0LAGRLingc NI/ amino acid
-CAP -VN 473, AcNPV-CAP - 35 VN 4731467, AcNPV - CAP
-VN/ 520, AcNPV -CAP -VN 520/ 467, AcNPV-CAP - -29-
COfull, AcNPV -CAP -CO full/467, AcNPV -CAP-CQO 19,
AcNPV - CAP - C0/ 19/ 467, AcNPV -CAP -00/76, AcNPV-CAP
-00/ 76/ 467, A2NPV - CAP -00/ 205, AcNPV - CAP
-CO 205/ 467, AcCNPV - CA39 -HALl/ Anhui, AcNPV - CA64
-HAI / Anhui, AcNPV - CA39 - Pf CSP( A361E),
AcNPV- CA64- Pf CSP(A361E), A2NPV - CAP -



5 COfull/VSV, AcNPV -CAP -00/19/VSV, AcNPV - CAP
-00/ 76/ VSV, AcNPV - CAP - (C0/205/VSV, AcNPV - Dual
-Pfs25 -PfCSP -gp64, and AcNPV -Dual -PfNMSP1- PfCSP
- gp64. The reconbi nant bacul ovirus of the
present invention that is any one of AcNPV - CAP

- Pf CSP, AcNPV - CAP - PfCSP/ 272,71NPY - 10 caP

i CBeae TS0 At AR b RN IA T T AT Ay

CABenePfeﬁSBdlﬂcﬁ thAcNﬁ\vio- SARIs- Pf CgR prq@%t;apq;@.ﬁqu being a

e N s S o s i (s Y
CAPanHAZIf/ Ahf L@rodAGmﬁ ofarhe [BNR/ o Hille/ 2munogeRy foggEgn gene-

5 HAL/ Anhui / 460, AGANRY: Qé%e céﬁéé?%a&@t r&antheAelNByex&:Aeld
-HAl / Vi et nam 51, Ac P Vi et nam 101, a%’f}f of being a

- CAPeaWMaIcR\RREITHRE 1528 amNP\?Clé?\p’f RAPF A NG
AC NV entl'@é/x){rgl NsPt2dPles ASNDL -1€APted to a full-length
-HAT/ Vi et nanf 467, ACNPV - CAP - AH/ 345, ACNPV s CAR oo
-AI—IFS‘&B?%G?W%NPW Tesapbe AR FANCHRINPY 2 BRP -
- AHLALQIAGT, ACNPV- CAP - AH 473, ACNPV - CAP
- AH'473/ 467, ACNPV. - CAP_ - AHI 520, ACNPV.
1¥AP. A 520/ 467 TACRICSEABE. AT TR Lm0 - gD motecule

- VNG 8464 8 AmuAsdRVc - £ ZARgR \Géné 1 Ot heAGNR\WE CAP gene encoding the

- VN 410/ 467 PV 467, 1
A UL AR L8515 3P 7 SR, A Re. IAPBIN o RO G r2
- CphfuidlesAciiPVte- DARIUCED) yildena sl gA@NmngleAFm@oF&@mqueS

AcNRY / 0676, cAANR N
0N e a7 HERI: CAP=BE 208 RN b oG arbor
15 COLE05/BH6Es ml-msmfmmqnmkkencwa;  CAfdenshi. Kenkyuho

AC R0A36 HibchdeNRYy- Shb4ty, 1986) .
PSP agT T Ry o BT ISy e T
-co/ 19/ vsv, AZNPhe RIEPenDOMYEPARR, SERRRFC able

0/ %Qéééés 125 INR Vlh%'aihltﬁfé%ﬁrt%me- ﬁﬂﬁﬂ}teandaaﬁcblﬁr‘r\trols
- Dual - P1 - as .an acti

us
i ngi-Bali %’fﬁreéﬁl?‘héfpﬁ%ﬁ‘ ri"g@ ﬁ?qeé’&F %?)recl@ﬂp%%rfet figﬁcmfbefi heter
20" e588tbddiY @At Pdrabiés dndea agdarenaDf genbasrciodgng the amino

i nfection-preventing eff ct S ainst an

ant PGaPS ei#g ar RERIG RGCTIHD Fn?fe%rl{}?t ctomPamnetUtggf%%a%

t hi pagtidiee Bad wehi wntnodutéd daecahem penesdshcul ovi r us

can_hpe seq_f r ttg:e treatnment of di seases associ ated
wt&ﬁﬁé&ﬁ?&—w—eﬁ—%ﬁﬁﬁe get cells 35 and tissues.

Exarrpl es of tEnagelesalfl $haffestebratsy PsoRdtamiBEosRT capable
2 g Pullln n?hﬁ‘%& G He?bragg ]]19,) Cﬁ{alts r.Lsr&{@'ofCﬁ{é Eomponents
Br ain s, epit and

nus ofl tine o:ebhsfemmbeszseﬁ in éiéleeﬁr%?(ﬂ%r %%\r%l% cpelude

cel LS Ded d r&ﬁc?térgn d LY & proh@Peys. brain, arteries

and vel ns, e stonmmac i ntestines, urethra, skin, 5
and Mamsalign Promoters  The phar maceuti cal conposition

enhances i nf egliOi=pr & @Rk sl { 8¢ ieroRgeéNSpromoter capable

i nfectious antigens, for_ exanple, nalaria antongi nents
38uclefaurgidioning t o garnaldenafet lfanshiteds g% E? e

mal Y5l ghP A ASsFES veRbP2RIHE 1S UHea Bees@RITD i ANENtibAt Bidlude
10 P1, nmalaria S antigen se&%eted from er%thro

cyte
| nf EE SRR I P RACHOU VB bESOBPHE T e BN Of i cmoters,
kno%tﬁil@irﬁbhé@ﬁyﬁx%&otéﬁﬁchedt véHok k Nt cetreli |, pﬁEﬁAers, CAG
protein, TRAWVP protein, froteln and PF . moters
as @rpmaﬁ%lfﬁrsﬁl@%gaﬁllﬁékﬁ‘%oén REPMOLRRP i AFFURRES ’
33Nt @8 ASi sUC brofotthsankilgerin Porantieirge mndVEHAHNOgERELS -
and NP 15 antigen, and reduces the infectivity titer
(e.g., viral infectivity titer), thereby increasing
t he survival period and survival rate of manmals
i ncl udi ng humans, conpared to the group not
adm ni stered the pharmaceutical conposition of the
present invention. Therefore, the pharnmaceutica
conposition is 20 particularly useful as a preventive
or therapeutic agent for malaria and influenza virus




-31- for the treatnent of di seases associated with the
infection of target cells and tissues. The
pharmaceuti cal conposition of the present invention
can be prepared as a conposition containing a 5
pharmaceutically effective anmount of the reconbi nant
bacul ovirus of the invention arfd a pharnaceutically
acc t able er. The

gg%—r—eﬁf%&g\{%% ing effect of the reconbi nant
bacul ovi rus aikambbespoEsen avhareprooetam ipekydsh Pageisin
par %31:&1% %Fc% !a&a( gt gy BQonkBt@BS 1&hgABIBTRIfharor

e provi by

celts can 10 for exanple
adnprémteren gmmlbhamm@ftﬁr scafnt 6%%‘%%’1 pgmoters.

gong%ﬂ&gr{jge‘gg&g@g@ nant bacul ovirus of the present
ventton and addrtives for pharnaceuti

adm ni strati cﬁafaﬁ‘al%lo?ebﬁ‘eapég‘ﬂoﬁ&f‘t‘? chI°5‘P#?/r e

| NCLpgli RehpBHERNS of bivhd lbacumvrlaﬁymhafer siebcat anedusn the
|ntracutaneous |ntr erito ﬁ ﬁ asa

- aspresRr yTBen LR IERcP SRR PRGNS vER) SpPRpeE i)
W t Brédiseph ap IR gauhdEad, epxmmbxhcbm cand ap6i ngrcunhv@er
recon‘ol nant bacul . the e%@g i nvention as an

ct £¥8g CEERA 5Tt at or y

adm nistrati MeobréMtphWMu:emtnedate&dwpésm‘rédn tygnsfer

{ T esire
| i RN BT EVbR LG G Ber LR b SoaT e by cesired

conpanimgethe Sweigy adenea@% apf apeiIeBBF a@’é%tem In poth insect
par LL e %Elhy}rwgt?% dd1ek Uding; BunRAg, ndnﬁ%tllbﬂV&llleenThe
&°p

i mmunt ze arnaceutlcal conp03|t|on of th h
15 nveavébrirsevEemlvertoreradacachdn e EperptwipKeRtion has a

tar get, AALR0GE N MchNa th@ S&4udnkal edcdiienfth2b aibos echat
adm nistered with the pharnmaceut|i cal terrr?o& ti Ofka (s42;uence

Vacepaeense phethsy dgahted APBMGISRIC Pro andrge

r ecpbbdiaat tRACAHiIAWI A¢h sBglerice afya pretafn capable of being a
AcNPVCAP. Bf CSP,  AcNPV- CAP- Pf CSP/

Ac NPOIRQyeny @%p{]ﬁ:@-} PRINEVE T A58t égéie%giﬁstream of linked

26\CN Vot Bf ESHAICAE) dri27 Zer AGNBYe GAPBMOBEr, particularly a
P(A361E)/ 467, AcNPV: CAP- Pf

3Bf %gl?_;no}:@/rlma}n Rgﬁﬁ?cgiﬁyﬁ%gf_%%ter The DNA regions
Ac NBY EAR R CERs 208/ d6:enbebRE: CAPRRCSPERBIEDS, i.e., one

ﬁg “g%_ %gagﬁ%?%% 8‘!e209/ Ai:@:i Wgé%\?ﬂ%w ; 4g1$ter, and one

Ac NBYe@ARHALS \petmodrr, AwPYe Clipepnlly iiakadrijes gach other, or an

CNRV: CAP- t between the DNA sequences
2 cNﬁ{}t‘Eﬁ‘ﬁ‘?‘ﬁHﬁﬁ%/ %et ng{r%q%4magc NPY: CAP- HAT/ Vi et nani 201
Ac NBY- GadP-two- gﬁcmms\/(@{qvaﬁq:QJ@owever, that the two promoters
ACNE I Ni st 464 NRV+ GAR-tAIde345,and in vertebrate
Ac ng %}%3%[5%67 ANV CAP. ALY 410, tor renion has
Ac NPVl TAP-3AE/ RaDiqeiar i NpyUaapnarpLEsy . The promoter reg
ACNBEVy ctﬁ'ivedf L3t & hat ASNR¥ Y COP-2Ake B2dhrafe NPémoter,
CAP- A 520/ 467, AcNPV- CAP- VN 346, lovirus promoter
3fc Nwr@thmlmelwalmwom%tﬁpaﬁ‘ﬁ\v%PGC“ ° P '

ACNRV AR- N4 LR/ dhér, AP Ye CARSDUNES A reAcNBSLI@ARO the gene to

VN 4731467, AcNPV- CAP- VN 52 c NPV- CAP- 52Q/
Ac NPg- @WSFQ | InAENp\}Z@ ?i)ﬁFa?ﬁJ’b%la er, Qa éggulovnus

Ac NRYofbfe0Q/s1 alsﬁ@égavmwmbwﬂ 63, tie jRve CAP- B0 £Rpressed
AcN V- CAP- 00/ 76/ 467, AcNPV- CAP- 00/ 205,

Ac NBhagAP- 5A0 GFOMRERIPY- CA39- 1- | Al/ Anhui | _
38CNPV- CAG4- HALA Atelliaboild) shehE:rEA3BreDBBPEAB6XER, of the fusion
AcCNPV- CA64- Pf CSP( A361E), AcNPV- CAPCO full/ VSV,

ACNPV- CAP- 00/ 19/ VSV, AcNPV- CAP- 00/ 76/ VSV,

AcNPV- CAP0O0O/ 205/ VSV, AcNPV- Dual - Pf s25- Pf CSP- gp64, and
AcNPV- Dual - Pf MSP1- Pf CSP-gp64 used as the active

i ngredi ent of the pharmaceutical conposition of the
present invention can enhance pathogen 15

i nfection-preventing effects as described in the

Exanpl es bel ow, and an expressed fusion product of the




20 capable of reducing the infectivity titer is
produced as viral particles budded frominsect cells.
When t he pharnmaceutical conposition of the invention
is adm nistered in the formof viral particles to
vertebrates, particularly manmals, including humans, a
foreign antigen protein contain as a conponent of

vir @leng%fpgr &éx‘?el @ﬁcéﬁﬁﬁogeﬁr&%gwéa%gblén&nbéynd hueBk@nent of
i mn l'ular "nmunity), and further, the

ant Wgéfnﬁl @aﬁFb@@iSnaa% aal‘i’eék{ﬁdeé%‘éf’%ﬁ%l%c‘io%fgq [Agne may be

f usi;Qan [INAL SEHERNER. 33%%% 4 BEeSE19 BOKedr €6l dashubtlier, or
(huroral i munit el | ul ar |m’run|t%/%ﬂ|n vertebrate

cel P8, lfﬁeﬂff'%{ngam SRAIPRC LS BRRENS, PF e dT g 9°nes
Hu Wﬁﬁﬁov1%d:rmtﬁﬁevéf\,e ﬂlﬁﬁoﬂ‘blﬂwﬁécebﬁauy awitr us afusehe

present i nven fuI as_a v
T EEMIRSRE |, GHE | AR EFEFE GFRF 19700 301 IS5 SE8Fhe
conpaefuraplas the amtnlg\ee—pn@fadmgltdomasrpw i £the protein of a

AN, BPOSp R pAcss” sty 1o used o o

Ac NPyetaiR- E&@HM&? beA(DKSIP&/ dOPoREIESPE ABGBE) PareiRys -

1%§§W%r M(%Pk?gg% §7g fggw 9B hav:Ln%Sthe desired

Ac NRur@aPni GHESPhoi! 267, ba\eNp\o£iCAPOm F'qhesprrfz*wn capable of
P + RLCER476/:208, in a
Ack%1 -Q%PC?IE#%‘ P+7%§)3/Og 316p M%SV%P HAL/ Anhui |
Ac NPern daped Hoveranwhih - 272, AcNPV-CAP - 5
HAL/ Anhui / 463, rReNRV4EAE- é‘éNt/aYhﬁ’Ign@HéseAG:NB\@er@éPmay be
-HAl / Vi et nam 51, AcNPV -CAP -HAI/Vi et na g c
19 W@@Pdkmla\ﬁvé?ﬁ%maf&th% RPCOTRRBRAAG EP 't JETTOr

ACNRM e/0ARi véiAl/ ¥hetdrmthd 7geneACKRY £i€AP be incorporated into

HAL/ Vi et nam 467, ACNP P- AH 345, .AcNPV -
- AHFRR B7e 69T Mﬁ@e %&Pcﬁlxer’r? Zf‘f64b 4\ ARERFROZRRRY into the vector
- AHES 160r#6F, FAGNRVgerGARN- A 4B3L0ACNPV- CAP- 10

AH 473/ 467, ACNPV H 5 b -
- AH 520/ 467, %%CRWLEEP- A iga“%%ﬁ c‘&p CommerCla_ y
20 VNAB4H/a868, exdnleBYierCARCLYN Al@eady KRVI@AROMe essential

e, D P G s Lo

Ac NR\pradaPer Q@dighl corﬁ@mpmwver@qagp | p]@gupter, partlcularly

TN / P RANRY 2R
L A e A R T SYAS R T

Ac prwenc@ur@osrlqemlmcw semaepcerpl /ARRGESIMGRBRPLe Of

25 CAgé‘m ent AGHRM ra1 GA38 i wPESSREHIS Bsed AcA¥V the
CSP(A361E AcNPV -CAP -CO full/VS AcCNPV . h
- CAPeqWigegloFUgRPnenE RFSAN eﬁpmmﬁ%/%vptm% Y. ‘&%9 ving such a
- 00£2RRI SN 1 PCNBY 1 ablidlexpPéSsion- PEseo wglﬂﬁlkesaﬁ:dctlon enzymes
AcNPV - Dual MSP1 - PfCSP 20As in the har SUIBI\IU_{: Al uence
conﬁﬁgllt’}‘:@ﬁp%?att% aHRFe PEJOLY EO IS he® difaficRs: ~oF
i nfeetd %‘rEfLﬁN Qj&nbnﬂaﬁfrfgeths &GAras tinmnhegdriiaisy and a gene
anti gens, suc

l h
581 PR init P Fospe SO B YRR R8RS beins 2

palr asimpshenteopzbirhe pardiates (rjm';tbr aihe qlooieg relyBPl, of the
mal aria S ant| en 25, secre rom er S
T Bt e o PR e e o HEUER0 K5 degrea
knobsmefogeny thtpdytesthaiNetesuinyist bidmlodr tize DSERpegion of a
protein, r.ot ej t F
P b sroRtira i Sl 3elafithefed'd 0 pAfiRin capabile ©
36nf bainy @ vompendia afitviged, phnfialenz 2 lviepds jyporporated in a
antigen, and influenza virus NP antigen; the 30

vacci ne al so reduces the infectivity titer (e.g., the
viral infectivity titer), thereby increasing the

survival period and survival rate of manmmal s,

i ncl udi ng hunmans, conpared with the group not

adm ni stered with the pharmaceutical conposition of

the present invention. Thus, the vaccine is

particularly useful as a 35 preventive or therapeutic



5 therapeutic agent for infectious diseases caused by

pat hogens such as influenza viruses and nmal aria, and

conpl i cations thereof. By using a gene

i mmunogeni ¢ to non- human vertebrates as an i nmmunogenic
foreign gene of the transfer vector to obtain a

reconbi nant bacul ovi rus used a&%n active i ngr edi ent

of t:qe 10 pharnaceutical conposition of the present

i nve ?T’"blﬁj for exanple, a chicken influenza vacci ne,

that can enhdmcthé @ﬁresemtonnverprl@menthmﬁlém@ct"@cmr having a
agal ?&ct‘ﬁ?g '{;Jb %Eélo%u‘(c—éx ésg.ﬁg §%r@f&ycﬁﬁo{:@fn having the

i nf 8¢ , can ared. By utilizing this

_act desixed uﬂ@lr\@aemméYcaﬁ %eaBEHf“ﬂérP¥Q¥€1?thPﬁ§htl"5?Ct

gli Seasgs aﬂas&@r‘tgbgﬂ:eléeﬂ§ h okbeidnibecy immefidir gells, may be

cells and tissues. he reconbi nant bacul OVI rus tllf
Ee,aély having

anyPepucs Ry Nsyng mpmmmesﬁlyw@ab%w apRicsp

ACNBVL 5, GAR1 - R YGePAAD Ene AENRV T@an&faese(é@ﬁkﬁie of a peptide
ACNPV - CAP - Pf CSP(A361E)/ 272, ACNPV -

Pf Cgp( ,@I@f’gr}%é&;e ysipy PYois in pf:éépenz,%nesA&NFX?rt&%gte cells
- Pf &8P mtbréén. 2 Aﬁ&%&m@é@r ~REESPH0 8he AnddB¥nt GARention,

- Pf CSP+209/ 467, AcNPV- CAP- Pf P+76/ 209, AcNPV .-
10 pr CREPBRG 00 L98 /S NALRPUNE (RS TSP RGR O ACRIS LY O
- MG Aot 81521180 Y QAR iAo A8.1s ANV be Ghpposed

- RAl/Vietna NPV- CAP / Vi @9 th
%?%reetaﬁ‘a 1t(5'f e RO % %@%‘t na gg\énﬁc\g%gn ©
- CABnirdAlacial edegaan@) bf Aoﬂ»\i@vlalcwsptldgﬁor facilitating

HA1/ V] 7 ' P 11
é%ﬁ%%‘icwgﬁp AHf 34 /%ég%a o‘EQZm ﬁ%m ost celis
15 Awnamcbe Ao/ toCiRe gARE 499D /086 Fusest RPY empssm 4fe3 terminate

t:FNe +ARse Eft%%/ 46 Ge r CONRYe AR A 52 Qe gASINP¥uch GAPa
520/ 467, NPV - CAP - VN/ 346, AcNPV - CAP
- VNS48t B 7910k NP i gabor \hial isAeRPsptizapin vertebrate
- VNE4IY 464y 1RC MPYpoeBPdowd¥t4éam oCNRY- ¢ to 3k fused and
VN 473/ 467 AcNPV - CAP -VN 520, AcNPV - CAP
- Vl\?%s'§8¢ AcNPV- CAP - CO full, AcNPV -CAP
20 CO ful | /467 a AeNRferGARHGD &Qpaerl\Pf/ expAPsoir0A4B¥5ion gene

AcNPV - CAP -00/76 cNPV - CAP -00/ 467, A
COPHOS, TRERIoPC s R 556 P RIRPE (B PA ARG =
Ac NBHnL(ﬁ%@éni:MyAIﬁh UbacuAoBEMis- ﬁAB@lGlléfS@R( ACEER en,ngljp\g the

Pf CSP( A361E NPV | V o
Chpig AT e o B telh APLY ST G BibbRnt of
- 35v1r£0/b2661d13\s’ cde MeVihéxedy pRp@aRed- Pf CSP - gp64 and

25|Angr edl ent oéggg/ﬁpvacg&%l gf g?ﬁtgleplregg%hﬁl ﬁ\%%%t‘tlt Eh)n the
canmetivaghfer i priodoct om- sheveaft ipAgoedimgcts té@apﬁ%%e“é}n invention
i nfect i QUSHANT 98PN ah FM%egéﬁlbé?df QSEérV | ti¥ordd EBéciflcally,

By ut|I|2|ngth|s acti vi the reconbj na
bactiranafegsvecivrsehasiag Po?tli‘ﬁéuf? S weh?h @f CHF srgmgker

asspchAdied Wi té?tdn@g%@&#ﬂ’hsﬁ(cmr gebmé®ld ssafdrertebrate
tissues. | es of tar t cells affe%ygedrm

3Gy BURLeH erantéﬁuirmymemw&?&aaee? ﬁ%’pzftnldcac%

rengbof! bsomdted, Nvis® rpiomcl@arl ,usg @pﬂd promyietrhes iabaculovirus
cell's, and nuscul ar ce

ssue
conP’é‘P‘?ﬂtﬁﬁl st ldeked ‘ﬁonEFﬁ}dé’tggﬁg a"i \%# gﬂ% sequence of
br agA, 1mheﬁtalv1ans a/rmqua ye@tiensr mmmanulngeasgemeas a

urethra, skin, i ssues. The vag Cl
oGSO tR 0 2 b dhe SBFSETT B £ae 51 McBhirgEhe anino
3phansig ahende ENPQSidtiedn cdpablie abdedng3dy coopordnti a§ the
a pharmaceutically effective anount of the reconbi nant
bacul ovirus of the invention (any one of AcNPV - CAP
- Pf CSP, AcNPV - CAP - PfCSP/ 272, AcNPV - CAP - PfCSP/ 467,
AcNPV - CAP - Pf CSP( A361E), ACNPV - CAP -
Pf CSP( A361E)/ 272, AcNPV - CAP - Pf CSP( A361E)/ 467,
ACNPV- CAP -PfCSP -76, 20 AcNPV -CAP -PfCSP -76/ 467,
AcCNPV - CAP - Pf CSP+209, AcNPV - CAP - Pf CSP+209/ 467,
AcNPV- CAP- Pf CSP+76/ 209, AcCNPV - CAP Pf CSP+76/ 209/ 467,

PR



C0/ 205/ 467, AcNPV - CA39 - HA1/ Anhui, AcNPV - CA64

-HA1/ Anhui, AcNPV - 35 CA39 - PfCSP(A361E), AcNPV - CA64

- Pf CSP(A361E), AcNPV -CAP -CO'ful I /VSV, -36 - AcNPV

- CAP -00/19/ VSV, AcNPV -CAP -00/ 76/ VSV, AcNPV - CAP

-00/ 205/ VSV, AcNPV -Dual -Pfs25 -PfCSP -gp64, and

AcNPV -Dual - PfMSPL - PfCSP -gpB#., and a

pha@f?a%%%é% e\t/ﬁ C@%@E@é’# %aﬁaﬂ;é 'n%%tlthé% XQC{)&a%lQé”bf pCAP-

be prepare rmaceuti c

CONBERIR,i pﬁAb;Pﬁ%Pf@Za M@wwm PGAPZBEGTR RBPLE) , PCAP-
car {Dhgép (@éf%}?)e&w” Jdae- Pf&‘"ﬂﬁ%}.ﬁ)'/%b %moﬁfdsipﬂ%OprAP—

t he cording t st andard

Ex aRETES 761 A6 hr PRBFPECRE1ARe a%?éﬁ%@t?@e%w pCAP-

AcCpRiahlhe /564 ubt:mfcgm/@agﬂee;ﬂ b@AMdAnmmaﬁd pCAP-
sterile buffered salin accln

f or My} Ahyh/ 3R, hE?%ﬁ’ﬁ’é@(%}h‘%lﬁé6—é'a|P€Agsm}(1r{vi“F@am' PCAP-
phamm%h&aislqommmm)etﬁaﬁ/m ppmﬂ/%taam/154 pCAP-

: hgﬁéﬁﬁgﬁ f gwlllzf:é)q%% ﬁgmvalbg%%?/ﬁ?r U%C f %%ﬂlletnam/ 467,

i NVETHE-GR/ 6 85)y pORR-XH/3A6NRY , - QAR -AHPE (ISP pCAR-NIPY 41 CAFST, pCAP-

o AP0 1B B ke DB Cl S 58 20B RS

- POSREA3BUD-NVEB T4 6 /ACNP\CACARN L FHOCSPCAPFEN/ ALMAG 7, QAAP-

T S AR B I -

- Pf GSiEi16) 20TKRHER/ TGN - GRRP-ERAYIAN RGRP-CRYNBXA G TGAPCAP-CO/ 76,

Yo \/
R e R AR PSR Ty RSN il
15 CApCAG4AHAY Asthwad mf IGRB 9 - REQIBVA3 AP /- P@&?‘\TP&:%%\W%QE) » PCAP-
- Ac qu@jﬁ?vsv%%b b-igyany il éi@é\l%/%ﬂfsv, pCAP-CO/205/VSV,
HAl / Vi et nant 27 ACNPV - CAI5 /' Vi etn ﬁgd 467, cNPV
- CAPUaARP33%>- P&EWP%A@H%HP‘?,%P@?P
szq)l@moéﬁcNﬂ\én AR ecBIh AN 4Bdcu1ANRYS - CAP AH/ 473,
CAP. AH 5207 4ggv 4&%/%% ERBEARG §£8"1dpégv 2meto86f profiteing 2
20AC I\Féécﬁ)AEnMN Mﬁﬁﬂ&ﬁluﬁ\%}@rﬂ.sﬁ@) th¥Né 20 o f AoideMcOAR a
10/.467, AcNPV -.CAP 473 A NPV- CAPV
ANBPHEERD YRR PRRT REN B LA I o0 T 7. TR D
- Corfualihind\ciPVYeastAlene Qferfeu Eh¢ddBing Acp#@@elQJWEPa@@ﬁlgf being
Q0/77 : -
PR, 5 500 1, i P s
CC? @%QAGQeneAgNPinco@Aggatqu@pmﬂmeam LSeiNpydugiagy omoter
6 P
25 HA& Céé?@%% WE‘(\:/?\' &\%%%%\ oﬁgﬁ%ﬁg :ERE/ S,V%Ecﬁeft%@éte promoter
coar@pmgvbaq\énwuwom@mwaﬁv@\ﬁh%mofcsawtransfectlng the
0/ @%{s\fg}! vé%@%van@éabac%&giﬁus INESPht O REAos G 1ACHRY

and can be used in

conafﬁqu&ttFLEﬂ e ﬁe‘&‘?{“b&&PHVWh %diSci fi ¢ exanpl es of

t he vaccine (zhh@hm@waq&@tcégglof p%duﬁ@gpmé tﬁeaax)bmant
the present invention include Ii oso forrrul(i'a\tl on

3°Theba}ci“&8§6ﬁ‘éf’f' 5P MFtRORoN Ry BTRE Fhe WisPLRe frecombinant
r ecoNDi (R2Bhs faC Heotd1) UsSned ﬂhl@eh@gresgml AtV @ imgthiod of

ret al ne |n a, | i posone cont ai ni ac .
ohociRPpr i RO A G CBRHORBA e or b aovs
a nﬁéﬁrfoalls bﬂmsahelwemld kasich amdam;ﬂaoalphmwmhnpud: &iseld can
rane conponen . .
A ph PIGERp 5nﬁx"ﬂ%’&ﬁa?enﬁﬁé%p%e”letﬁjcdrefggﬁl%%tlﬁé‘n%?%%“éques
35conpanrent Schereeno2parBrull®sry; | Binicher, Bioghyss iRegs Comm.,
i pids commonly used for |iposomal fornul ations can be
used alone 10 or in a conbination of two or nore.



The |iposone nenbrane is produced in accordance with a
standard net hod by using an aci di c phospholipid al one
or together with a neutral phospholipid. Wen an

aci di ¢ phospholipid is used together with a neutra
phosphol i pid, the proportion oj he 15 acidic
phosphol i pids in the Iiposone rane conponents is

preh g akjop ?M) Opﬂoé ONgPPURC2Q0 Jrl, %Jsz{mee 5990 (1983) can
pr ef er abl 40 nmoi'% and even nore pr ef erably

abobe U §° HKPRLStheppecombinant bacu?f%v:l,d*luép aITQet Wé:omblnant
|1 ppSRNMBrah8fe®%RBBbS, cahabeLSkBrOdsear aﬁdﬂéprbdktﬁeocaltlbe

added. This can _control the fl ukdlt ﬁ tocol 1 Functional

pho§‘ﬁfﬁi’q”§?d§° ahaor it t at’@EPR
$r epasnidien. Sdlrbogga@an@ll Bei&lﬁsﬁhwﬂedear B:touosoprﬁreeabllyam

add d jn ap_gqujval ent a ref I
i PR i FEAE S B AP B, PR gL of insect

vvew gélls,t gehaerqmbmlsjn’rmllbp; dandT he-taxis Agctriani roasoibet blee same as

aci di hoI| .d t act d Is

[i posj(:)lrm ¥or rruﬁhgfj'ls oonfo tg % %‘)e t?)d)a o% {’%{(}% il Lot

equiebl = nBaCUIVERES a‘ibslP}iEabIQN VECTQRSab® URABSBATORY MANUAL,
1@qub¥§4@bﬁivérgthl%sgre @gﬂbl y about 1.5 to about 20"

equl val ent r econbi nant bacul ovi rus of

the present Theeredudtiing moai@ma\m PegployiBpt P8 bR &yltured

in an AmyRLn & w§€l\{ elrahq AR %ettﬁo&@ Sﬁvﬁsﬁbn t;ﬁ%‘éluﬁ@' hxpressed
preferably about to about 10 nol % and usua%eyglred

ar oBFRAS typpf t“@a@% dnat ?féretlaﬂa‘ﬂer‘&wﬁﬁmngth?

i piﬁﬁmogenlcuy w1t}ﬂ1:@iepbl®lﬂl&1t:b@jihg ¢apcafilnbakd i segqi¢hce of a
gartl cl e dianeter caontrol of the lip gsomal fornul.atio

anPER38r FRRARIE Ph REdREr YPERONF T th °%t %hefdr BAHetHSEsC OF the
| f ﬁﬁ@sernedmtré}ﬁmﬁris)mpsésaﬁdam mdaeecﬂe(accwhsxahted and

above can e in orated i t .
i pOSTRES] F oftaifae | BiFeLES) Be0n 53 RRIBR T insect
i pesarsmbyf finemduatmnmg bﬁetrreebaudnldvamusbacul ovi rus of
the invention_as an tive i-n i b [
the form of %el ng &ﬁﬁdu T fo? ttg}%ygg%%q?g evatﬁ%g e%n%nonly
2@ci dsed metidardan ae|sﬁlepaimlty @sa@iai:con\#xn%ttpctfm: ihgst cell
and éc?' c’f( I $%tu cahkyd 4 ?:@B'Bn Pufidd e3heitilond" Q&'ﬁ:able for
li posomnal or mul at | on cont ai ni ng such
bouhl@ie mp‘ghaﬁ §h@dvpsé;| selbe produced in accordance
with a st and%gensﬁéaq@lééﬁ@ Ed rRxas®| & pk&diking the
G rculating Li posones: Drugs, New Ther apeuti cs.
M eecqghdapet bpgubpvigisr ﬁ?mma@essfﬁﬁ fGer %PF%@BIB@BI ®n
24 1988010vI BEs \RRACEH & BIBY dBERAULS OGRIMoTOHRAS hrbt&ﬂﬂlnaﬁlon with
the present invention can prefer a?rg}/ﬁpe used

vacti HenebaposatPeProfieed AVRe %f%frez?ng ‘i?séaa?#ectmg
conphd atria@Bfov tvdc8oP Raldmeke Wactabviruef DR tingke Hiawdnt cells,

(();nfalp ad u¥? gtc&ﬁgae 4 fgil%%? ?, Lf:eeﬁ%:s'l)S d%n:.ﬁvlggt g foemC t‘Spgcl?optera

Any fadlyipeads, mmmﬂ:b y:euaed(ﬁmyh Fhves deyps) aferveedifirem
ann be use d as the_a ant Exarrpl es of such
dj GIEHI® f’ﬁ%‘? fde &% r? S5l ete adj uvant, nuranyl
di pepti de, al'nhum baautohyrlm@)uNAethC@,rodmeeﬁzto be subjected to
N- acet | - I .
thy oAy oBkhE TG B bl S8 RS, Dbkl e 2 wind
cantyee,s mutamt ,y oseteuimbdnantc dadihgy st B deffredagplovirus DNA
sy S [
o VERD oS L pROLLTL B9 38l Baolif rBconbtnation with
35m ghltxe beaszferssetionohahe Rifeseht inwenhieon éspdpre Jsnit has a
humans or animals after the admnistration of this 25
type of vacci ne. The vacci ne
(pharmaceuti cal conposition) of the present invention
may be used in conbination wth other publicly known
phar maceuti cal products, such as inmmune
response-pronoti ng peptides and anti bacterial agents
(synthetic antibacterial 30 agents).



The vacci ne (pharmaceutical conposition) may further
contain other drugs and additives. Exanpl es thereof
i nclude drugs that aid intracellular uptake of the
reconbi nant bacul ovirus of the present invention, such
as calciumions. The |iposone, and 35 other drugs and
addl tives that facilitate the ~t2r5ansf ection, such -39-
0 -

oS, BAYSPLARD 1B el S ORI EBL £ P25
cat contiadnpog yPy of Tendadls proeotsredesivn aRBUNP of 3 ffgsion
aCt dfe 'o%ggfﬁjécf% LA Hednl ﬂnrﬁd?’)%géni’@%‘r@.@gn gene and a gene

rmaceuti ca nposition) (drug) of the present

| nvéchi;ﬁgl 3 mteplarqapélal@aﬂfybﬂrm ?eaoweegﬁ’fba iral
sel getgdifgom a wide range as long as it is a
phar maceutical ly effective anount. The (:iosagg1 ratio
vacci ne ( pharifacRifaecBmUgaRysiteraryiiatifgy the hiA{hg
pa:r bt Qiﬂgalgzka{néﬁdﬂlge&orafw t@anbmlaapgm@ TINAL 1@%; yweéghiz 1sd
se ecte om.a e ran cording to the desire
t hePE&FE ye"’ftfoé‘&t 1V¥t % }@C]r ‘ation met hod
(admi ni str at infeer oufeedo- ﬂrlaasfémapesntépc opesimyd tandmis

atient's nder, ther Lcan i.Qns
@ peese PR AR Rciose e Tas e BREH ¥y Be ap vizad
t hepleapeisner¢ pianimek dirom ahec onjjogit swﬁrn@tamh @ngisthen
pregent ' nc\t:/l %ﬁ' O e&ﬁmadnﬂh%' '§dﬁfegst& UEPCQH ath? by vortex
r ecoOnbi nan adulf8ViTls 1S adm nistered in an amount _
cor aws pentrhfnged 10Xiedd 10 BoPRLiopcentriging iy regombinant
1012; REY, and nore preferably 106 to 1010 PFU per

atient, calculated as the PFU of the reconbinan
1%irus. 20The Ioshgebere (RFeCP 80 BB AL FEU FBke products

(anﬁ{a\f@ﬁ Qb e ANPYhe AR & iGaR, DMC.NPYor CARmp Y, CSE’é\?dﬁpr 1000
ACNP CAP - Pf CSP/ 467, AcCNPV -

ANV AAPB3 Pr o8Pt 7RUBIE P SUPRLIGS, FEAB Novager) i which the
prfq&&;&al/fh/ ke, ndE NRYn - KeBvef Jﬁﬁﬂ AGPRPV Aahihé GARD.

- PfCSP - 76/ 467, ACNPV - NPV -CAP . . .
- Pf CSP+209/ 4%;‘? Hepgne (s 10n ion %%glo%’ﬁﬁ%%‘fs Rekpination
20 CAGE tRcCOBYEI208 tiTex ACMEV:- £AP babldvinhal NASNPY insect

oA e e ol R Bl Ror

cpaammm riartd 1IEE&:VeAt¢1PWraWGtHAth@b nawspiggd from

) ructions
P IRl 35 s E IR A EE iniRQh el wun the, inst
- CAPackalge@48i t18 B hacwRvor GARNSEppZasy kb7, Rawpy thesgptained
C AAANRY, é@é@ wil 4183,
2 n{#ﬁ-&fﬁé Wi 5med c4 Nalfeade et aitl ne
 CAFPaqu IO 20pg FNA ARKPNINSERP col/hp 384@11 Aél\ﬁf\? Cepp to yield a
- VNEG4B484nt AS¥RYoviAP - VIV 410, AcNPV - CAP
_VN 410/ 467, ACNPV - CAP - VN 473, AcNPV - CAP
UN 473/ 467, ASNBRe -REEpent NnEeptioR, NpYy aqsgpdance with the above

- VNGSFHIABE, pASNRYng GARecondd neht fisddul oACNRY aCARinsfer vector
_colfull/ 467,

AcNPV - CAP -00/19
%o&@a%e? RN EAFE Ao RERE CASL BT T BGE. TECSP/46T,
Ac NRSAECARCEO( ROA E) AcHiRY- CAFSFQBAB0EY /452, pCAP-PCSP (A361E) /467,

D M SO S g o

Ac NPRESRARCOY 4 6t || /p\ZSELPfGSNPXB/(ZAB- %HAPglP‘ﬁSSE+76/209/467r pCAP-

Ac OO/ V. NPV; - -
AN P B EABF T2, oG5 IR 7 a2
35f (EPJ:,gpﬁyﬁ)uamuaﬂmPaBAh/eratmam/él» niRARHHA R Vlﬁtnﬁhéml, PCAP-
vacci ne (pharnmaceutical conposition) of the present

i nvention, can be selected froma very wide range, in
ternms of the amount of expressible DNA introduced into
t he vaccine host or the anmount of 10 transcribed RNA.
These anmobunts al so depend on the strength of the
transcription and translation pronoters used in the
transfer vector of the invention. The

vacci ne (pharmaceutical conposition) of the present



15 reconbi nant bacul ovi rus suspensi on prepared by
suspendi ng the reconbi nant bacul ovirus in PBS
(phosphate buffered saline) or saline into a | oca

site (e.g., into the lung tissue, liver, nuscle or
brain), or by nasal or respirat éy |nhalat|on or by
intravascul ar (e.g., intra-arte i ntravenous, and

por h@i/\a@txsﬁpm) émmmee%gm/mt r Q@Aﬂm@w}fetneﬁmz

i ntraperitoneal dn1n|strat|on The vacci ne

i nvERARBIR LY ¥igimamé A abl PCABTﬁvaﬁé%erpéT&Pb%“/rifé‘ééﬁ??at é’F@P‘AH/ 410,
lnhatﬁéJtp@mme, pCAP—Aﬁh@'{ZVaQGAMH(/QhWWCe#(tAEC@EH/SZO pCAP-
1 T1 0N resen I NV on_1I1s e
S0l e VHEContea -3 s EoLpaeer a1 pcae-
af t en/ztlm_eww tdcalp-ag 73, E%@zm—wmmtddvt i pmARl-VN/520, pCAP—
vaccCl il ar e I I e ra
VP nE/ o ART  ehebh g RaShRRh{TEde B BB GT1S Aone-

enhanck Mbe, depip-ed/ B, @CAP-CAl/ T 614 &7Thep@alvCol/ 80 % ,alpCBR-

T e S R it Sl

_c onp@AGH-RICEMEAIGAEDNMYICARACO Had UV &M, r QSAEJ*fCOV he/iVes PP~

nvg‘?ﬁcﬁgs’% %ﬁ% QHOA?QN%,{{P/V@QEQ%%E RECSP-gp64,. and pbual-:

Ac NPEMSBAPP FESISRPAS 6 16E)d a NeNPNLOTIRY @EP(‘P?SBPE) gccz-/cfcransfected
Ac NEI\{:&%@B P{r@:&:’a‘égﬂ-}? /té637mlﬁcNP%%lﬂrQSBaZ@lov1rus of any
AcNPV- CAP- Pf CSP- 76/ 467, AcN Pf CSP+2

AcNPRYe OAPACKE/-SAESPCES/ AWV-%WC@R&ﬁ céphl%v%gf’fCSP/ 467,

Ac ’\EAN@EAE&@%W@!%@&Q/ 4@3NPV—CA§—P£CS@@ME‘) Z&P2, ACNPV-CAP-

Anhui / 272, AcNPV %& 76/467,
15HAI ?%ﬁ?df\ﬁ ﬁbﬁ) / 4&8 NF’%FNP&?A@P%PE’rﬁrnéﬁ’FP‘&:&ﬁBvP =
- HAhdNGAve tnanp frbp+ ACHNP YN BAR APHAF ¢ 38+20 0 A48 7], 0 AcN AR Y-

AN AR o) PG RO B peg!  ARNCip-sna s,

HA1AM ret-0Aa PR HEL/ AnBG NP2 CARCNPAHC B2HSA 1 ABNIRM /4GAP ACNPV-CAP-

e M

2 OAH/ HENHVACREP-HXIMPYe G /1A FRONPVACNPYATAR stakib2T)/,4 8FNPV-CAP-

W Xﬁyﬁ%@ Cﬁg&@\‘%\ﬁﬁ’ d—%}'@?@éﬁ‘éﬁy 6’?‘0 ')lp}o'pv -ai/345,

Ac NRSNEVEARD-AI343 84657 ACHRIORPEARY 4101 OAQWV%QBP-WNW/ 467,
P\éNéﬁ ﬁ% At&?NBV-C 6@%%@7' AA@\JP&(A%/SZO ACNPV-
I/467 NPV - S00/ 1 NPV - CAP - 00/ 19/ 467

Ac W-A@A&O/ EC0 7BCNWcﬂhvVIUA¢6 o‘tﬂN?B’r%PrVNAéﬂW g ARENPY-

25 00&@@%/$§®|P\Ac§ﬁ9—mm2@fdﬂ@?i MBVCAM&%B ACNPV-CAP-
Anhui - HA1/ An AcNPV

9
@B’F"(@&ééﬁ?—:’) ACNSWPCXE@%Q Cépt‘%‘éﬂ*@)‘ /g&q,ﬁ%@‘?’cﬁ@w-axp -
C@dﬁﬂdl&y%NPbEcA?h@/fum 670 0OAMERP-CO/19, ACNPV-CAP-

A([:)L\@// 1%25@22 / Z%P\ég\ép 3&?5%/ aﬁ’k&&éfz&%gf of QMA%E¥V~CAP——CO/205 ,

- Pf £8Rv-gpbB4)o /288 / be7 pacNpv+edo- Al /Ahani, USBPUfCA64-HALl/Anhui,

e e R e T s

ac ht@Afed 1pysv hAclEv+ CAPSTOAL 9 M5V f AMNRY -CBR-€10A8 62¢SV, AcNPV-CAP-
(ph i - _ -
SRS A0 RS ettt BefiE e

of PfESHrpp6€ént i nventi on, the reconb|nant bacul ovi rus,
used as one g, EH&&%B' #95@% eRESn A otfhgr&ﬂfd“ihee
' (phar maceut i cal e Inventi [

33 eneecnbinant mag:pépwu;y h‘dml ogbeds of opistdveing R gecgmbinant
bacul ovirus DNA and a transfer vector into which a
fusi on gene obtained by fusion of a foreign gene
having the desired i nunogenicity and a gene encoding a
protei n capabl e of being a conponent of vira
particles has been introduced. The reconbi nant
bacul ovirus is 30 m xed, in an injectable dosage form
(a solution, suspension or emulsion), with a
pharmaceutically acceptable carrier (i.e., nontoxic to



The carrier may contain a trace anmount of additives,
such as substances that enhance the isotonicity and
chemical 5 stability. Such additives are non-toxic to
mammal s, including humans, in the dosage and
concentration used, and exanpl es thereof include

buf fers such as phosphoric acid, citric acid, succinic

aci fa @Rl s aGiclua@ndoet @?eﬁnp@égai"m%tﬁé‘d 3. ué‘ﬂgg satfSsposon
t hereof; antioxi dant's such as ascorbic acid; |ow

mol 88 Ahagenight(Pagiel) ghavings she AT AR RACUIBVIRAS| EERAP

pol YRepdodesed @hlreiP@bYef GicdibRel@ndséFi REPbidliRh gene into
proteins (e. serum al bunmin, gelatin, and
i mﬂﬁ%’@ﬁ%ﬁﬁi‘grﬁ Iam no acids (e g., gl yci ne, glutamic
g8ci d, aspart iaecatdithg a@otrﬁegmﬁmﬁ), a IBcasacedaat hades viral
di saccharl des the car bohy e .g. .
el BEIDA8 SRoroeRcmPapr e Lahar g anyt faagfected into
manmosest aail et thafr)ebycdamshayl prpdugendrsd (celyect BDF#)qmbinant
suggar c‘ﬁo%gpgl s (e.g., mannitol and sorbitol);
Count erions S(e g., sodium; nonionic surfactants
(e.g., pol ysd‘hbamalimdatp@lnowzartmE) recombiPEE bRgglovirus of the
1PNAEHRLEN! LA B IS LEOTOSL | iBYe GRIBLILAGrB0uLlg
rec I nant acu ovirus can-typi cal stored as an
aq ue@ﬂﬂmbsomﬁ ibagubevigupyearhbei szercfoeme@l}tyt uphnG kpANE Grus

f,ﬁﬂfgcggf&l glggltl@dger such as a seal ed anpoule or a
Vi a he present invention further

provides a n@pﬁo%heopum@\?éﬁé%@fnahernea‘owiww| BRiZQvirus,

i nf 6t icRBrp R, @.5BEQd00hL 27 LI &RIKNGi AR @btéllrﬁard by the above
i nfluenza, conpri si n% adm ni,sterin n effecti

15 oot OF HREFoRREHHh Pn RREOIRAREM 0 \RAFH OVJxFé’EciL?]em"C“lated into
f or madeatti es11sand pmanr’rmetst/waim aosposisitpasosfpheells, the

i nvent,ion to a subj resent vntlo further

o o8 S fstnB bt Sy e hidtef Fltarah ' i, Aghh i inection,

adnamd st eitrusy pahletf fobthined aym:mttmfu@:uohels suspended in a

re an acul r ' .

D eRn bRl e YBERI IRy LOGTLEon G sBBftoted to
2qub§slsmose Exzmdikest @f 10hto A0 e@mds tbsedcenta:tiﬁ'd@ect H88e000 rpm,

a?]%O rﬂ&%u?ees,l qf’@)Ctt%d g\jhleb:tn%l g ]95}{ SI heeS cgilectled virus is

|nf énza Vi'r Uses, C nans an er an

( sUBIFtAST neARended bunr 8BS, rapspieantlyi eemtraﬁag% (under the

anpbyf ésﬁaltléﬁg dhapevenf %%Heglé/\”r{agum&r b@rmreaské@oﬁlblnant

or -43 - influenza viruses. The influenZa virus with

V\hl‘CJI’FUlShEe]slﬁm éetstarednpeedin & pukfaarapigh @ PBS.

29 nfluenza A vhE UsnfedbfvitRr €itdelogr ad )éb@ﬂelfﬁéullemrz@ pﬁrlfled
subtype Hl virys, or an influenza A subty

ExaffAoRS IRt AR F £3PaPadiResres ayuaéa(ﬁfeaeﬁﬁw (EPEUTOVIRUS
f al E{EREBSTON I%Imsomkl mmmoRleunﬂ; R AsRH aUr id@rs ayd Press,

i um o eco i"nant
o lBY] Pl Angact cella RucgerEa e o o red
al one- or t ogethire Wbtbm}:&lnﬁhﬁr\iﬁ&@ledﬁIdEasldrybétd:erthblﬂxamples,

carrle nta a va rruatlon rmaceut i cal .
3075 st oot 8h FhcnrerioPir St 2ot R TR SEbbER butsice
Thethed pant Stleat woerdasutee rmyem;nusothemfplle umlyie the
ad ti v
e ot L kb e IR Eecil by o fopeion gene
pr elmo,ngwh@mbmneQa,nmbeommabY yiss §heed dob th@rﬂ terminus of
car ] [ I
ol o TRRLY uipalor N BSpd b B3 € MonBnbh1dh ehe viral
35con?ﬁ§§|lt:l©rpltt§1§e eodijeald protein partickpineipsgsitecells, and

when t he pharmacol ogi cal conposition is fornmed into an

aqueous solution, purified water (sterile water) or a

physi ol ogi cal buffer solution can be used as the

carrier. 20 Wen the pharnmaceutical conposition is

fornmed into other appropriate solutions, organic

esters capabl e of being injected, such as glycol,

gl ycerol and olive oil, can be used as the carrier.

The conposition may contain stabilizers, excipients



adm ni stration nmethod of the reconbi nant bacul ovi rus,

vacci ne, fornulation, or pharnmaceutical conposition of

the invention is not particularly limted, and can be
suitably selected according 35 to the dosage form the
patient's age, gender and other__-44- conditions, the
severity of the disease, etc. 'ﬂgep"referabl e dosage form
the MadR8r 04 StAAkh Ol s%HEekble for
as ftﬁﬁéecdthl%o%g\t'gﬁogg o%gsg{g g?a%re%%and i nhal ants. When

t he ugerposhei vardisef trmmudat ivnoofrthienpeelqndn iByentiops,

the (bPJ ﬁf‘a&hgae&leam ézﬁnpbgiﬁi%\ﬁes@t@ley p@gf;@rﬁl shesfdoas

m xed a replacenent fluid such as a g ucose

sol df’hwa@euawadnp%taawﬂagsweuﬁ?wbaga% peevitys efgbe

be aduidirstRiastiont samus st Bkl Ynghddti eAEUt aneousl y,
subcut aneousl or intraperi tonea?

e daily dosage . .

of the reco aRECHRLDAy PAGLL OVTGX§a‘ch] i‘RE, present ”g’entlo_n’
f or gui@t iienan @ctﬁbarim%diérﬁ:abf Cﬂ@@ﬁhhﬁa@:ﬁhuﬁici]h@ompoution
pres nventi on vary depe n th subj e
conagtm?n PrE3WRF \?08"@% 1ONa 0@ & %’ %h éne%tic

t heéﬁcﬁm@rﬁﬂ@rﬁdchbmtmmhmrelm stpmcabbved(Z)l—lowever t he

osage i s us such that .th n

1@acul ovirus i éh oSt e?lecgl C&fﬁgg%ntr&o#h%.%ﬁea%

to ifgenitgopeesdeptoél hodyniminghes gée dayiveThagvedicnie?

for gg(l:cﬂﬂlgg %ac%?gp%% S Lo 19 dt hbﬂgf&gdu%nrgélﬁangatlon of a

admnlstere I n one m)reamnlstratlons per day.
WhehatHevissoiiPnand Dhacansisrr vectey gangenicyed so that a

' ngfﬁgicﬁﬁbeﬂé JR8 1 &E Pynend TARLIM &Jf @R Mfmunogenic foreign gene
1$ armaceuti cal 20 conposition) of the present
n

vehtthen PreseninilAvaRtdradto Bheere GHEBAHMhthBartiey AFL]

i's IdMcat 8F e prBt&ih 2apakite 69%&&@03%@@0&1@:@% the viral
1016PFU, preferably 105 to, 1012 PFU,

pr ePRFEIGLE 986 Heo SHRFRSSBR U hePSEt |08|]1? ] adgpgﬁf%‘?berétﬁscells’

t hepffticaflathe deatondy mamhaMiahss. lxﬁﬂﬁbmg/ammme

(conposi ti on) of _the present.inven adm ni st ered
accor di ng t o ‘BSoRFREGTcHIVPHAR |p@§1° riae}?]f%vd d?ﬁ% :
2¢! i phamadaceanikdli cnm;@dsmtleummxbe;sntdgeasoardlatctwetnghredlent a

preyent.ed or treat ed n | [ ver —CAP_
51 coR S RchoeREthE K ERGeB e P o gl Hoev-car
r echmﬁmaACNH&mIPOBf(EHIS(WihéXCNaV'Q@tP—BQCW/S@Ge AqNRY-CAP-

d h
?ag%foﬁrs;é 'A%E;L &B@ﬂc;\pt-tifcﬁgﬁés )f@%rre;(bmné;\pi er

nown to those s in the art.
ThePﬁ@sﬂ@%uﬁ)@/%ﬂ@p@cpNPyoggrg@fgﬁPtm agxglg\(—rgéw P£CSP-76/467,

24 COFPGS/ thoDprdieL8hH 8, '&Nﬂ@l@fpﬂbf@bﬂzﬁwml dex a-icap-of
t he above. -45- fo esent invention will

be B&Qﬁ‘ﬂ"ﬁé%lo%e%ﬁﬂ’ﬁ%?éc%?éﬂ 87 409(40H rRNEV R HAY/Anhui,
ExanpNm@e cabbese Akkalpl 25 ﬁ&n@vﬁr@mimwmmwfmm CAP-
pr esent invention, and do not limt the l%lfre IaAla(ﬁidetnam/lOL

i nvEMEAVdR Enam o ReNBY £CAR-HAL AHetBRmARd et BFN
Met Renbv-onp Bioe bt A1158 | eiNPOfCA @Ry eBeitam)/ POEN ACHPV-CAP-

o SOt b P e B vns e,
Pr esendv-cAvexd 325 /447 ,l)AcSIDV}-E{EIPHmH,!m ofciRhasaPaAH/410/467,
pBAhcgﬁg\;—'c:'ﬁlﬁngl?/473, ACNPV-CAP-AH/473/467, AcNPV-CAP-RH/520, AcNPV-
CAP-AH/520/467, AcNPV-CAP-VN/346, AcNPV-CAP-VN/346/467, ACNPV-
CAP-VN/410, AcNPV~CAP-VN/410/467, AcNPV-CAP-VN/473, AcNPV-CAP-
35 VN/473/467, BcNPV-CAP-VN/520, AcNPV-CAP-VN/520/467, AcNPV-CAP-



10An Hsp65 gene was obtai ned by extracti ng genom c DNA
fromM tuberculosis 1137Rv strain using a Q Aanp DNA
Mdi Kit (Q agen), and cloning by PCR More
specifically, the genomic DNA extracted fromthe AL
tubercul osis H37Rv strain was _azrgal i fied by PCR using
primers phsp65-F1 (5 - 15

ANTORTAGAT CLARTCERANGACAYTEOCGLARTACEA G o 3 i SO

the Bgl Il site is undérlined) and phsp65
(5' CO/19/467, ACNPV-CAP-CO/76, ACNPV-CAP-CO/76/467, R oNEv-CaP- -C0/205,

AT S GHAT SRRSO KARATERST GRAGRTIACAATIICERGEGAM Anhu,
undBFEVRERF2- Pﬁﬁ% ﬁ’&l&? 0 W V\fé%mp g F?SI“? (@3 ,61%)I o RGNRV-CRE-

s tbo;ﬁﬁwvsxf If Q&Nﬁ\f@lﬁteéoﬁ@/k/kv,amNWdAP_-té@H é/ga:/edl\ctmv—CAP-
rom i nvitr n W
ot PO/ ARG s Pt 2B SEC AR fn aPEcherry bha PFhisp-

pcDP\Et:slrsgﬁéz; PR was perfornmed with pcDNA-hsp65 as a

tenpl at e usi priners sp65-.F2
oo CCA G AR S B e A hon REBER A RN 0m

AATTKEECTACGACGAAGHGCBCEPV-RP-P BERD, | ch Cap+PfQs&/272, ACNPV-

1q§ @ﬁg@fcélﬁ‘/d%zﬁ 581?& c?x'Pt Ez?ﬁﬁ( lAggﬁgZCA?nEfééﬁA361E) /272,

equence i's’
vmmem@f@%%( SRV T AROPLCSP-

4); 7&)11%7Cf£&ipvsb¥\§—ﬁf%sﬁﬂé’®" | h@ﬁﬁo—czxi’rhﬁfdsﬁﬂéé/%g He-cap-

gene fragnment was clonéd into TOPO (from

| nv?fqa?géﬁdzo%oA@m%frrCePe%ﬁféMMa@9éé@bsé\v!ﬂ?b%’r%@nhm'

' nsﬁéﬁwdcmlmumﬁu??tzbé A Mpvstde naf /aBacs e, - GSRpv-cap-
(Yoshi da et al Viro 70, 2003

Th '
1 G A e enare RA-ap o it i P Chg HAIg ecram/101,
(1. RONEGSOBFHAAY 08 rafn/ Pb 85 MicH PPN PRAGN6A e PRavy291, AcNPV-CAP-

IOerf of e%@ g?ﬁ%%rgf_%_ﬁ% 2@9(%\.—;(%9&”7) %c_s:Nﬁl—%gp—AH/ 345,

CAWVAMFMAAKW /41®/467,

Do U 1 e AR M A AR P AP CRTACRL: BNV~

203 mE@wmmmﬁ)AcMecmmm/énm BCH PV (A6 4 6 ThACNEY-

eSSBS RERS B FATES, NSO hpke-cae

6
pI a@Mi4d 3¢ Beis AcNEV1AAEH WY/ Yds a@@%@&t’@&@%&ﬂ%@ pB@NPV‘CAP“
o : é‘t% /£ DS TA MG LEKP-0h/ Iﬁf‘f‘ﬁl%‘?r mo@%ﬁb "%@VG@@A

e Present |nvention was cl eave

o (GD/RSY £ Of rENEVAERP-CRAT RO ARBFUSATRO) Ay 6 G CAP-C0/205,

zwsAdeeeA@%d/@bQ/me Eéﬁé\/—@\é@lmﬁl/hﬁmﬁf RERFRABA4HA Y Anhui,
construct a pl

N 8T REBS R e Foe AN e CHP RS9 W) mAGNEVTS08-
Lf @65;76:&&1%4 S| &&Nmmb—@o,myévbe,tdrAcNPWGé!XPQgeﬁ@M@v, AcNPV-CAP-
S ene was | nse 1Nt O ri vage
o) SRR R by R PO S Bhe o BUAST Bese1-
veCEﬁUSPpbﬁﬁm thspdud atﬁ@@&«@pﬂiﬁgﬁdﬁbbt rtgf the pharmaceutical
expreSS|o ntl en a

t,
30 CBRBLEIST O HEMRRPPEN. Ao eRs FRLIS P Pheohancing
co nin’ﬂ@lctﬁ)&n-tﬁ't@véﬁ&lrfge af fectls pga)imite an Cmf$b$i®llfg aot i@NA and

d ot ]
o OR8PS0, PLATR! S R ERIPEHA O
Pr esdritvityy arel oacomblnant bacuRdiAL nvss cax theaosed foromhe

CU'#,}{J% EHPeJ{]@&%%sg% %a%ghlv?it'hngg éQQOW i target cells

uenza VvIirus raln usin
and tissues. Examples of target cells affected by such infection




M nElute Virus Spin Kit (from Q agen), and anplified
by RT-PCR using priners HA-f (5 -
CCTGCAGGTATGAAGGCAAACCTACTGGTC - 3" (SEQ 25 ID NGO 7);
the Sbfl site is underlined) and HA-r (5 -
GCCCGGCCGATGCATATTCTGCA - 3 (SEQ ID NO 8); the Sbfl
site is underlined). The resulting influenza virus HA

gen@néf&g %0 @lfé OFl‘gPat{lrg eePféQ BLya deh 14! ORPafhreums,

I nvitrogen). e resu 'asm’d was desi ghated as

pCRanmmelm qu;Rhweis‘llpéfFJrJ@mé@d\mwsm%@ {CRels. Examples of

PCR: Bl Unls- Eéy nd &5RhatE 14S i NG el BRE aualglA F¥et5' kidney,
C‘ACCGAATTCGA TGTATAGGCTACCATGCG 3

NO .
©9) ; brain E@sRErigst émii s7ednder then&89m2yd g,pfe@%%}gﬁg' yréthra, skin,
STGGATTGGATGGACGGAATG - 3' (SEQ ID NO 10)

the Cfr9l site is underlined). The,resul r% HINL ectlon—
gene DNA fradhenRhaggeceiticp n‘é‘iﬁ"poﬁf‘f)loﬁEﬁl?}??
t hepr&tading odrebt EcoRlASHE rl&lfeat‘hd)us 4ﬂt1geneseﬁ’dxedxa1mle,

the coRI/Cfr9I site of pDual - 65- gp64 tr '
. REAG BRI AT e TE B s E et e (Y and
Pl asrA®) pBAGSLariia HAd rapbDuas - ke NaZdAS- gpbhopamerdirang eepoteln

t oRI c rI t f /5 ;
QL RS 5 S A At B i
Ec oﬂilaand (.‘PfElMPﬂopmmsnrp,mseat piraS:&dekIpr)ﬂiCQQ reryghrocytes
(1. 6)¢d Q«;&aatr t&ng}qa @é{bgAp % HER T Ble SP6 AMRCRrotein,
Csurft-

was pertorne as a tenplate 10 usin
Pol #rd FRsep|kncym as AAPTRIIN PEATIONACA luenza

Bants Qsl Ql&paslﬁ?) anEB&erRs KAl aritilg@n} MUBHeiddm)ednd NP

and GP64- (5

1 TG URA @WHM@TA*F?N@@G?‘?WMA’FE‘:“ 3-SR NO
12) intheibXa) Iditsife t'hér ehtidedhg e suesivdl pgriddiand
fragnment was i nse i.nto - HIN1/ HA1- Qg[gg64the rou
di GESTEd> FHFREF TR s pngifrty %ﬂg}? re| GrPared Lo the group
P Chadtl NbilHAst@p64 . tHel pﬁhnﬁmé&tiwjt IcompGﬂltEbascmﬁ dhe present

CAP- HIN1/ HA1- gp64 _pCP- H Nl/HAl i.t.h
Pesi’?‘fe@ttrl% en@%‘ﬁ%gfgrl a%l'éﬁrﬂaa &%)pg:rigg IJ’ts
zmndp@nﬁéugenhy fusagmsraissa ﬁ'ﬂwehtag’mmt Shevmpeutm @oepy for

(from ct| on enzyrres Rsrll and
Dr al 'l to y| é‘hel wamensmmawemrmosatmn% the invention has

hé_naw:é%fg Qﬁﬁa:ﬁ-ﬂ%B' i Jt@@n%@ﬁ@iﬂ‘ e@fe@\:éc Hgh Ot

r ern o anti gen a protein in mamalian
andmm@pu@emtsgm@ndt F\%d‘%?éﬁg r’%ﬂe dnfedd vds¥ tid@rauand is

25" Of RIFoEQ r\%e?fm Ngs Qf pEéferiiQaDs L rthea%eafueoay&ﬁd EbA

promoter. (1.8) Constructlon of Plasm

pCAMTeRRiPRP.digeases caused by RYLIRSRNRaSUGePFol e eRFE yiruses

gengim alRbiA; OFf ahﬁf&éﬁgﬂléat\!idriéstﬁ&eﬁff34 strain as a
tenpl ate using NP-f oRl

ACGGAATTCCAT BEARTRIARAS munpgende 49 HoRCPUIRS) VeFprbrates
Ecofd 1 tifmdtbdenidntliidighegbneadd - kr&fisfr ¢8ttor to obtain a
GATCCCGEGECCTT TGCTGAATGECAA - 3' | ( SE

34 herRIFHLRE g%%f\%w| Poeips ﬂea%&?s. ﬁ@&eﬁl%f@tn@‘n%z Ehe
wer ghdin@gestertau b&npsmt&bﬁtofomhermemat Ecofentaom, for example,
Cfr9l, .and inserted into.pCAPHL - 4 di. d .
i 17 nuZRen e RSB e BR paappepd. ! LIRS the action

of enhancing infection-preventing effects against the infectious

antigen and reducing the infectivity titer. By utilizing this

35 action and activity, the pharmaceutical composition can be used



35 to yield pCAP-HLN1/ NP-gp64. -48- (1.9)

Construction of Plasm ds pCAP-HLNL/ NP/ 272 and

pCAPHLNL1/ NP/ 467 PCR was performed using gp64(272)-f

(5" - GACTCCCCGGGTCGAGCACCGAGTCAAGAAG - 3' (SEQ ID NG

15); the Xmal 5 site is underl Hed) gp64(467)-f (5

GACTCCCCGGGACATCACTTCCATGGCT - (SEQ ID NGO 16);

heEMheS{:I:gaﬂmce nbndeih Loed), a@:&ﬁu@@@é “with 8id |J.n@§ct10n of

CTTAGTGATATTGTCTATTACGGTTTCTAATC- 3" ( SEQ

12) taxged pphlg 1angi tssugsunder | i ned) of

PCAP- HLN1/ HA @ PSith rmd BEutakh & ihod Ot {drAGHEFHES phBsent
digested with restriction enzynes Xnal and Dral.ll, and

i nsé@?@é&lpﬂt%rpéﬁppwmi?wsgaeﬁofmoaé&% SRPEHREI 2 and

Dr epharmra@eit Bt 19 CARIE NId NR6EE o Eh GARRoBMBnNPh bl ovirus
(1.10) Construct of Tr aqﬁ? er Vect or.

i pCAP-Ef %P’ arrier
c CAPE PRESPI - 18R P ISCAPRIFT P AeF201 Y 1 HEBF e ént .
I nventi on 15Rhef ﬁiﬁﬁcpﬁdiru-rprgeﬂmﬂng ENfeorast edtter aeta@ibinant

f t t f.ect ed. th Pl .
f ol EaHORL Ry an FRE P ERehG e AT ey prrtsutarly
Q azgmn)alsA Bid)&ilalg@nmmm:s, clromaunzly aPGRMist fart fesprovided,

; i | on
LSNP ©,ENA 85 9 LR B1E. 30BN Ao Sl ol Lyt

usi'ng priners
f ( 1©<)r(t@mlnmécr@m@mmtr@@MIQGAmecA@t@@mmAenvenuon

- C%'@EQFQP%JS\J% i78% pﬂal}ﬁage%tthc§i tRindi 511 $800R% bh N&f ke dfdbrates,
CGATatECEETyT

WTWWWWT@NA?GW%W%E@
| D HBcut8heodde i ¥R cushh&ousS m@%rdehrﬂﬁ&)eaﬂh%sal or

resul ting DNAfra ment. was |nserted in h th
1 caresniKe FReY gﬁS’B‘Ee' FEAPEheINGIRB) L7789 Q?—ﬁj VEERghrasgs with the
H1 N3 Mia d6ult 1 d%ﬂC Boficgesi&@d coht syl tieedesombinahbebaculovirus

(F:)OCI’&% i rﬁ?nesw(:t ed plas gﬂgesrﬁy&\g\r}r},%sdcgg} %%atv%d 11F1JgrecilentCSsF(;’veerF.]]e times.
Certiaspld ratees %Jdmﬂnmﬂfbetorofoft Hiee qmammwm:tdcsb queposeitdon of

t he_,PI d f.al D7 t CS) 30
pr gtfkéﬁ ﬁslrrgo %%Q%ﬁgégﬂ%y) p%lo %2{ |oé(r)1I ofe (Tr a%sf er

2Wect or pbDual THéSJZBSeBtQSP-pgpﬁe‘nmmgt aEfdtesamtbel pvahtated by

mé)gg '{lrp %t 'sgpvaa g ng%br‘gg%Q}gfbtﬁgggy mammals,

€ Was co from a nouse
i nfmleldlw tlfhmwab‘arhlatphat@s peen Amnyai gekiviphKAest r ai n,

an%al%rmacé@tl\hv%qr Q&ﬁ:&o Q‘é{‘&{“o% % 1%§n@igr{ aeteh1USiings dnd

Q agen) . PbAMAL gene donmin 123
(lezfsan mﬁe@}%yaﬂbw Parusi] pﬁtlpcpgegl YeHorihe PARYiyalarate of

25 e Rkende R h g drdt BecH @hb %ﬁ&aﬂ@ﬁﬁ‘éﬂl Epod@sion.
perforrred usi g& rimers pAVA-F1

AMMAAATAT 3" (SEQ D
NO 19) theTﬁéoﬂco&biﬁaﬂtsbb!&ﬂﬁﬁlkﬁgd)ha%nﬂs PAVAINRf AcNPV-

(D G855 T A PR AT BT (AT cSprdh, hR-cae-

r esmidspmm FLAVALBNRAB-cCERNAP fOSRQABGEE ) Wa 3 2 £ | xmNet-CAR-0

o0 noRASEUATY BRI FORisd i el AoV W B ahy 7

Cf rZ8INPVFORP-cRATSPH 2109, € dcRP\B-SAPE P IEEP+36 3 46Vat AANPV~CAP-

DEACKIPF ! P BToY AR -2iSRi 28 SV RE R ahp s o Py o

t heAdRPAMAADEZE /gemel /DNA, fARPVe0APwAY /Anser/ted, iArNGV-CAP-

PR SR B B

3SCorMNRYc€Ab1ﬁPdi/VP¢Hm/ d5®D@@NPWQ§§BH§b6\41€tHam/ 01, ACNPV-CAP-



A PfCSP gene was cloned by PCRwith P. falciparum
genom c DNA as a tenplate according to the foll ow ng
nmet hod. The PCR was performnmed using primers pPfCSP-F1
(5" - 20 CACCGAATTCTTATTCCAGGAATACCAGIGCTATGGAAGT- 3!
(SEQ ID NO 21); the EcoRl site_is underlined) and
pPf CSP- R1 ( 5r CCCGGGCT TTTTCCATTTACAAATTTTTTTTTC 3'

(SE ltL| &l B?J@:?ZDI\&&?EQ _CRb- I-ﬁ%lt/%éé}aﬂpggfl 'Agﬁg‘)*CA-].ghﬁﬂ/MS

resu ment was cl oned i nt
P ENRENEY-TBPERHAHEA4 €1 e é\v@ﬂVWhAIE@dm / @N@’r%ﬁﬂ\ﬁ/ 4107467,

' nsﬁEﬁ@ﬂc%@—A@}ﬁﬁ %WEEM91Q§/@64AQ¢E®QQA@%%Q@ ACNPV-

EcoRl and The const ruct ed

oS PR DR - PRESCOROH 3100, GO TIH A S3; AcEY-
gr a@ﬁﬁﬁm/\(@@t %c@&@?%%@@ﬁ%@ﬁ%@@ﬁ%m Vg7 Pr esRPN-CAP-

I nventi on s cl oned

F o) ENGAFU6T0 ASIRUTCE BN SOVYRRT D ARG 6 n deyRy-oPe-
t hecbphliaw agnpethpdco/Euel AGR, WaGNRVe CAPFCUYd 9 Y SAINGV-CAP-

BBk PN TR AT AT RY SEBARGAELE T, BONTEAP-CO/205,

| D NERPR-ERP-ChW206¢ oRI, ScHBV-CA3aAkAr/Anhet]) AaNBV-CA64-HALl/Anhui,

L R O RS R RE E C AR L S R R (s PRI

TATBAAROTAVSBS ACNPV-ICAR-SB( 9/USKO; A@wy-ca,mé:owmﬁ,{vs% t BCNPV-CAP-

| S d 5 Pf _ -
LA BBl 500 BT SR e
Wi t ﬁf%ﬁpﬁmﬂed an otheng@tmd ingresigntadt phegphajgegeutical
d' 9SSk gﬁ&h QE\L przggngthﬁgrﬁ@aal &sHtnbe Wt hogen
desi gnhat e regs Construction
1of riemtien- mea@mtwqam”éﬁcw I@BP‘ief’rﬁf P4 gl AhefEqapples below,

Preggditar BY¥SALdsRA fusion produch &f M&%]-Dﬂﬁ%q\déﬁceﬁ lobB&thed by
by PCRwith P. niciparum genom ¢ DNA . ags a terrg oaft & protein

ac COYAMy of 0? 1958 FrIGWPP g-1iFe ERORP afid PR
per tasam@ usi H&n@r & Fﬂﬁi@oﬂ&fﬁvsﬁliﬂrafﬁa(:&cles 16nd a foreign

CACCGAATT T
D RIS Z8FP (e CBEUR SPPEISE GrueF [1nEh PRRCrT LRvention

2 Pf &RNe- B2 fdolucing the infectivity titer is produced as viral

CAINCREIRS PURSEGT BRGS0 AR Ao F o ool

undeohpasdd)on Tife the sinvenhiprPiSRdigibiaréd dgnelm fwam of viral
cI 0 t
B%Ekﬁ&gg # %ﬁ%regp?m%ﬁ%ﬁﬁir%éﬁmw g?ggg%g humans,

vvl th faxsion mgeormqt@ene@prmaasﬁd eﬂmscmngﬁ%\t@d viral

Du | @@ thN8nd

PEEL TSl B cfony Gt ot

p CAPe I udsSp( BRSIES Y pi7 Anda Ak theAp- @SPGA%H}E) PHgEigF agRn
t hec k5,500 pFYRBEI O the fusion DNEERQHBScP@EAE MR promote
wi t h pCAP- Pf CSP usi ng

Pf CRPIE( A CROTRET ATTERAEGARTACE WA ETIRIBARY. in
> C\éﬁ)ﬁ@(@ggage A'%%lfé?) p(aasﬁﬂl%ufé“eiiy Hell@si &F wRes] s, nadfrladichg humans.
-r ' - . . . .

3%&%&0@@%@%@%ﬁﬂ%ﬁ?ﬁ%ﬁ&p&ﬁf&ﬁﬁ%ﬁw 18

( SEB4M128sNOvaZéinet he Xmal site is underlined). The

obt ai ned DNA_fragnent was cl eaved w,th Pst ma

and inserted II“ﬁtg F$RERB- HITGH /PG o - K 1Rﬁ?‘ﬁ|9x§7£ vaccine

an dc@&ﬁnhﬂ@l]dd\l@b%&tlvead:hgmd}est edl spethf Rstrecamelinant

AT ATB IR A PP LS AR 1075 ity ReNEy-Car-

BEpCAPECFSE(ZQPeAM)I/-WPfBSEBQ 6 7Co ASKPHERPOREGHP (AB 6D, e ACNPV-
Pl asm ds pCAP- Pf CSP- 76 and pCAP- Pf CSP-76/467 of the
Present | nvention PCR was performed with
pCAP- Pf CSP( A361E) using PfCSPf(76) (5 .

- GACTCTGCAGGATGATGGAAATAACGAAGACAACG - 3': (SEQ I D-NO
28); the Pstl site is underlined) and PfCSP-r (373
A361E) (5 - 35
CGATCCCGGECTTTTTCCATTTTACAAATTTTTTTTTCAATATCATTTTC -
3': (SEQID -51-




NO 27); the Xmal site is underlined). The resulting
DNA fragnment was cleaved with Pstl and Xmal, and then
inserted into pCAPHLN1/ NP- gp64 and pCAP- HIN1/ NP/ 467,

each cleaved with Pstl and Xmal. The constructed

pl asm ds were desi gnated pCAP-Pf CSP-76 and 5

pCAP Pf CSP- 76/ 467. (6) Const Tiftion of Transfer

LS BT P SEERRIG) 1 gy o

vvas D{5E Srelibe JAEN BITCRReP EOSP rt5/46 Ps:@aue%%rPéf:Sm@@P RYENPV-CAP-

ﬁ cdBlopaEHM é’t%vséz(ﬁbﬁcéﬂm 6)’@@3 h Aéﬁ@%&ﬂﬁpf&m#é/zog/:; 67,
e 361- E&}ltlon was repl aced }/1 usi ng_codons

freaefé?fﬁ%k’u Anhuby Q\Cﬂﬁﬂ'%ﬁn%l/@é‘ p&/275gi ﬁ@N%‘ﬁé?AP-
obt ghnedrahviél cIA@NP\@@A@-%W@MSA@N@\&@WM/vEf@&am/sl

VG\/%\S performed usi n% Pf CSP- f(+209g 5' - PAPV-CAE-
-3 HAﬁE@eItDaMQdiQ ASV-chhanREvietsang2 73, Watievidared)

o PR AR e AT BRI PRV CRRGRRY 5487 deve-

31) caprei/Xme) AINPE-CAP-ARAEYd/MBaRd)AcNPRieCARSH!/ 1 7 g ACNV-CAP-

s BEPDI 45  ShEA  RobePRAE )p BBF, Ecor-

d| g@$£34b, WACKHP\PSRP-@nB4Xr4d 7, . AGNRY-CBRASYNAAd10e JANFPV-CAP-

%59 gRa. Px BSR4 0% APd )
F@ Zbﬁ%k/[ %{P@néﬁ uct8 ?&gn VAT3/ 467, BCNPV-CAP
PI aBHS2, pEAFE\PCBBPRYISL 0085 Tan o UAR PS8/ 2D E9A?-

of é@ﬁfﬂﬁ?ﬁ L ACRYQAs0Bo Y, NBCHHR CAPLES j101/ab7 Saipy-cae-

sequence as a tenplate,
13vasCoetéy oﬁﬁ@%"‘(ﬁ:\#’n@o 6¢$ﬁﬂff (’WW% ~GPB-CO42)5, ACNEV- e

GAGGK /AP CRRNBACAMOAMAAMEN AN PV 3CAC4SERIL V ANHND, AcNPV-
32); the Pst] site is underllg%% Pf CSP-r

28
PR FERABIPH FooaINBCR T EREHE BoGiBRq PRSI FulL/vsY,

t heA(ﬁva-OAP—(S@/tl@/VSV undgpv-ionedio,/ R/ CSP; fadeR08Ap-Baytils/vsv,

FEI oo ol i Y

20Pf CSP-r ( +A36 1K) ifi 5the: pharmaceutical composition of the above (3) ,

CCCGGGCTTTTTCCATTTT JTTTTTT,-3' 1D )
51y oS NECRHT SLMPBCTS, SNA PP TRR e (1 S0ht S hae
ar t irfffiecitabug e igensieuch. asTknelaElSi,l lahi hgerBN&ufh aapreposozoite
wer v Pstd /
ocSufteBl ik ey e R TS AT AN RaTRatess
gpmmlpmmm/meﬂe P@&Cﬁlfﬁll‘@gét eehhsird A $>satmtlﬁ¢m
- oXMedec IREY R 99}§‘Edfég%§q RLaS St Meh L 4881 9@l protein
pCAP- Pf CSP+76 209 an CSP+76/ 209/ 467. ( 8)
Coriesgeti b tdfe ¥nalbs fodr etasacespEaferiRy piRlyjmalaria, SERA
pC&Pﬂ%%/lﬁnhﬁﬁl(b&J%ro%% p&}ﬁf’ Ami- dih46hPARf1uenza antlgens

rtificial gene sequence NO: 35 was . prepared

{1 TN @S abRHIGeRER dVJsrélaufé% c”é‘tb‘ﬂeft'h énﬁé\ﬁ%fg?gﬂ Y Fw AAHAptigen,

I edir uehza Nl MBNE2 aﬁt&gén Hahd/ Hkienza Ohmsl NP £Rdgas the
fre uently used in Sf9 and hupman, cell s.

300pt Cr‘FéBea‘?Jt?Cf |r@FHFe§é'11?§ YHeGEI R Yas1EeT o Igat em%&ral
VVaSJ.rE@E:chfrﬂf;ﬂ ti%eny, Altefdby 3ncrddbing the survival period and

o MESTAL | g :%;ﬁﬁgcmm Shaphunahs; cobardd %ith the
(5 gx@ﬁﬁT m&g@m @8e3phar(’nSEQJtﬁaNOcoﬁ;7©sltﬂ.hle of the
siteis u The obt.ai ned DNA.

e rReRt ot oot PR ey R Tharm e aRPaY hegtyr @0 2
350 CARMdINLE NRe gpb4he pipAftiHt NigeNP/ 29%2 madria and influenza virus

pCAP- HLN1/ NP/ 467, each 15 digested with Pstl and Xmal.

The constructed plasm ds were desi gnat ed '

pCAP- HAl / Anhui , pCAP-HA1/ Anhui /272, and

pCAPHAL/ Anhui / 467. The GenBank accessi on

nunber of the am no acid sequence of the hemaggl utinin

of influenza virus 20 A/ H5N1/ Anhui / 1/ 05 i s A3D28180.

(9) Construction of Transfer Vector Plasn ds

pCAP HAI/\/ etnam p CAP- HAI/\/ etnan151

Y " - - A




prepared fromthe am no acid sequence of the HAl

regi on of the hemaggl utinin of influenza virus

H5N1/ Vi et nam 1203/ 4 usi ng, codons frequently used in

Sf9 and human cells. Using the obtained artificial

gene sequence as a tenplate, PCR was perforned using

30 VN-FI (5" - CAGTCTGCAGGACCAGARIFGTATC-3': (SEQ I D NO
39); the Pstl site is underlined), and VN-R4

(5" iGARGTEOCGGECTCTCTTCTTCCTGC-3' : (SEQ 1D NO  40); the
Xmal site isqypdesddinedas tiaelrmhame@nmﬂbdsr agfiesition-
WaCSQPFCE}l epmavtggg %gcfgg@?gg—wx 97: and I Si%glg daﬂc{]trgduces the
pCAEnfgé\ﬁthf @zerﬁaﬁﬁ 35 tlegessord umefﬂi Bst & pneyeXgiie or

Th , : athogens
%Ciﬁgg%%ﬁ%g‘f o Eﬁ%ogg'n nf?g‘%é cgﬂg&?q)y pathog

pCARIAL /¥ Qﬁftﬂfﬂhéﬁ?v:wuses and maldig; henrd cgaphiations thereof.
PCAP- A/ Vi etham a5 8 LEMP!iahaoddil W8 nBRI HaRe dertebrates
usi ng gp64(5Ey-F51H 2 8
@qmmamﬁwm@&@eatmwee YEshae to obtain a

41) EtEih%EXBEEtr Fsa]léﬁﬁ%% GgAéa %ega,a&&v&g@é&é@ﬂamf of 5the

1@2) phefecKngloal compesidadered ﬁéa)pre@rsnbplgwe%aﬁnrf feg  example,

GACT CANAT Gan3 enhdrideQih Eed@on-
e L G o

: Jﬂééctltvli@ X@lersi &4 bs prgerbinedy, utdndzGRE4his activity,
DAl T A T AT CATAT GTCTATTACSITT

( SE(E)N3 yagoing 29an PReUTIRLPT e e et |d%§%TgT%SSOClated
19bt @i e d-HaNAn f& A0 BRNG S ﬁeﬁ:r;et J:fsmbeambdlswu% Xmal and

Dralll, and inserted. i.nto $n8dof AcNPV-

with xmal andhS SFFIOIPARE (I%)é"‘r(f‘s‘1 lcr;lﬁicliugd%ﬁ d&? ware - he

des icgpap ek pp QANERIACARA BAOSRN2 B, prcw-’\ﬂﬁﬁsé’t/ A8 FGYFPV-CAP-

CA m Vi _
e Pecvpip Bl ceabu- G RN LR i g
S€eqPECSR(AN61ENAL 676 MAGHRUHCART PEGSE-T 0 IAGERYZCAR- PE%SP 16/467,

280"'22%0/ &W@g{;é%%%&%%wswwzogom ACNPV-CAP-

ruction §fer Vector Plasm ds

F’CA*P*‘-CWWBD% ACNFUACREYEES B T 6/CARY 44T 43 %;AE" Y Anhui,
Cﬁ%% ! tﬁﬁi 4%1«9@%@ M/‘iﬁﬁul/%? ACNPV-CAP-
0)

Br esent | nve )
art |W6thr@@n eAEYuEhR e 14K Qa P‘;— p#lé%/Vle&nam/ 101,
fr o'ﬂch?@—@{?—@ﬁl?\ﬁéiﬁ%ﬁﬂlﬂﬂcﬁcMV-bﬁ/E—fbﬁ/NEgtxmm/ﬁDlt HeNPV-CAP-
utinin of influenza vi H5 _
2(5od %6}5%‘?%%?7% AGNPhEAES %{@ﬁtﬁ F oA aiT L{\iaE!k\)}I:LeQ? IQMB%
DNAZ Rpv L dip-aHg BARY 461, SAeNEVI-CAR-AH/ 4380 wuew@s’—aﬂ/uomm

(o Ay AR oA A o RN Bl g ARy 520, RoNev-

46) CPIPhRHFSZdMSUte&dN?VHm-MNI/BIé@, AgNBV-ARPIYIB/ 3 G/461, ACNPV-

the W ﬁT Jﬁ?% ngg%gp?m3 ,ARMpv-caP-

WWMWTWNB\GCAH@E PO §o AgREV-CAP-

(0 AP A48 O D p i e

the cOrab/461,e A@PMﬁ@QHCpﬁ@@: WPKFE%-CR G467, ACNBY-CaP-C0/205,
OB G ARISEQ hENMBCABA)HAL/Anhui,
Che BEREV-LE hT Ch P 2eadd Gand /akinbQ

|s un efllned The obt ai ned
f I agANPY-GR39-FIEEED CRBEAEY h Is:bﬁéir@%ﬂfé’fs‘(%%@%m AcNEV-CAP-
v D GARIEALE 20/ 7 8878V, ACNPV-CAP-
ges(%/%gl %"P?téﬁmgjﬁ%[?ﬁ@ngﬂw?ﬁepconst ructed pl asm ds
wer e desi gnat ed pCAP- AH 345, pCAP- AH 345/ 467,
pCAPAH 410, pCAP- AH 410/ 467, pCAP-AH 473,
pCAP- AH/ 473/ 467, pCAPAH 520, and pCAP- Al-1/520/ 467. 10
(11) Construction of Transfer Vector Plasm ds
pCAP- VN 346, pCAPVN 346/ 467, pCAP-VN 410,
pCAP- VN 410/ 467, pCAP-VN 473, pCAPVN 473/ 467,
pCAP- VN/ 520 and pCAP- VN/ 520/ 467 of the Pr esent

ey g—g~ 8 — A\



20 52); the Pstl site is underlined), and VN346-R (5'-
CGATCCCGGECCCECTTTTTCCTCCTCCGTITCG 3': (SEQ ID NO 53);
the Xmal site is underlined), or VNA10-R (5 -
CGATCCCGGECCTCAAACTGCGTATTCATTTTG 3': (SEQ ID NO 54);
the Xmal site is underlined), or VNA73-R (5'- 25
CGATCCCGGGCTCTAAGCTGGAGCCTGACTPRGTC-3' : (SEQ | D NO.

55) the Xmal S|te i s unde g! %&ggr@pga \é’(}%é%tlg%/(%ual —PfMSP1-

56) prédie oXen/ @detieag SnU Bd'eix}d neghedi®he afbtthe nexEcng of the

fragnent ‘was cl eaved with Pst| QEt&ed
i nt BrpTAt- MAYPHRARRT G B Cesb%/l gﬁtﬁﬁe/%%g%i gest eg

Wi t hgPstdt andinfeetiodhencyst rudtmdiupt s d§f©v7etr1éflty titer.

5 AT (Y 1448, can be
5?;2';3%%:4}5%% ;):h\J/.B @é’: X? S;thgwé%éb%#%n?t I%%RI/M 1448, b

pCARYDY 5217, tﬂélctq@@étﬁél\ﬂ\VOSZ@iSﬁ@?es aSSOC{,q_%d w1f:h the infection

Construct | S ctor Plasm ds pCAP-CO full,
PCABSSL I UP T4 PR pTRBUEG 10, CAP. 00/ 19( 467, snsection
a

DCAP- 00/ 76,  R3ARpLes 8. taXyerors
PCAR: OQ/C% 21484 &fllgh%e%'a@§§r3elhBVGf&1ancells, brain céHls,

art i'ffcia gene sequence I D NO pr
107 o'mnbec@lmsmoewh@l%}qlf@ éé' @Pdt‘ﬁ‘éscﬁgﬁ}o‘\fﬁé’l as%%%l}'ﬁpes of
5 f %l %eggg %@Qnﬁ’ltgr ghéh Q\élE@Q@n&l@c&t Illﬂfh@atlmruskxq:@ey, brain,

signer aval l"abl e from tﬂltHS kin, and
artlafrrceraal @é@}uwsagelélst'eﬁﬁ 5 \%'\%1% perfgorms s

us| %sél@ahss%spfl mers consi sti ng of Pf CSP_opt -f (5'
- GACTCTGCAGA TACT 4
58); the Pst ITléef tVé‘cFan%r?geFi$ R&dy™ &ﬁﬁ?ggﬁ%épﬂgopmpam

1(5397a)s 65phaﬁxﬁceutlcal composition of the above (3) containing a

GrdcomdiPaERX | kﬁ 1 us
- NO @@Fm?%lﬁmégcllsveﬁ% i ned = 51‘3%%P K cu fOV;Pr/Zn
( 19)of( The- 1 AGECHECAETT 61d TTAGCHRTABEABTEIERA ?e@f 3GAP -PfC

(SC%;Ng %P—%%?g J 6{5‘7‘? E&ﬂv—%ﬁ@fépmﬁ)l nesypvanmp-
&T@%@&WWM?W?@%?&TWX@P*PfCSP_76’
2% @é@%@%b‘qm& AdevXemi-psCE e 409, Unclervi-CRed) ;

CACTIADSEAL TSR AT CRESSRARA35: 3 PENPUBEBIRR5 +76/209/467,
62) ; ﬁéd('pg _PebluSi/hfnisS wegeYdapeil /antuDf03p BEIEW-CAP-

37 . .
( CCATIOOC AT AT PAEAR T aerFT IRARTAFRRT ALY o crar />
N%Qckp—lﬂ@/vﬁﬁnaﬂ/hel XTRNPE+AreP-HB1 (Nidenhin i) ; ACNPV-CAP-

and PfCSP opt - 205 _
Ecrerdiie MBS s P

NG ﬁsl)/vltebﬁad?mm SAENDV-SARHIEBI b N SENPUrERAEPAEERA 167y ACNPV-
(373 — -AH 473, AcNPV-CAP-
CGA T AR ARAN AT AN EARI AT CATTAGE

- 3" : nf SEQ/MBT NBCNPY) CAR-RE/ SRt A PY€APS AR/ 46 e f)ONPV-CAE-

The ob agey) r waved hp, PatNpwaade-
Xmal | %tﬂzen ggwcfé‘r". ht'o ISZXQ‘FH% gb u? gté%%lr i —
BEAPYKIM 10X60 / MBBVACHR SR AT tAﬁN?’é‘thPaHE A ST THEN

CAB/ £19Q, f BElpvV-CAP-
o oApE AT PRLBP BRI EP) HRRECH 197467, DCAR o
00/ 76/ £ paARE7, cmww%t’rc 0p EXP ACHBY 265 -COAWI1HEAp A°

L 887 ¢ 6&&1? CoAE-E8) T 934'&%23 féét%ing@A@fcoWaﬂsmee«mmr

CA64- Pf CSP( A36
the EOé%@&MGﬂmvéWHVUﬁA” ~HA1/Anhui, C%ﬁégég/%f% uJC‘,‘utA oNEV
(B86T 00%c§%ﬁmomdMAsem), mw;a@AP —CO/full/VsvV,
perforne usi ng” gp64
GACT CGGACCGGCOAGATAAAAATAATCT TATCAATTAAG - 3' (SEQ I D
NO 64); the Rsrll site is underlined) and gp64 p-r
(5' - 35 CGATACTAGTAGCACTGAGGCTTCTTATATACCCG 3': (SEQ
ID NO 65); the Spel -56- site is underlined). The
obt ai ned DNA fragnment was cleaved with Rsrll and Spel,
and inserted into pCAP-HAl / Anhui or pCAPPf CSP( A361E)
digested with Rsrll and Spel to construct transfer

e A SN A [ I L —



(15) pCAP-CO ful I/ VSV, pCAP-00/19/VSV, pCAP-00/76/ VSV,

and pCAP25 C0/ 205/ VSV of the Present Invention

Usi ng pVSV-G (from C onetech) as a tenplate, PCR was
performed using VSV-Gf

(5' - GACTCCCCGGGECGTTCGAACATCCTCACPTTCAAG - 3' (SEQ ID

NO 68); the Xmal site is unde¥36i—ned) VSV-Gr (5'-
GACTCACTTAGTGCTTTCCAAGICGGTTCATCTC 3 SE

69) hclthB.CRO-y/AbY VS PONPE. RS Ter B3N SRR R/ VSV

n Nt,Qq PEABY ORI f14PIEMSP1-PECSP-gp64)
pmﬁc%%‘gigg ‘IL %Sogfﬁgt ?14d pCAPCO/ 205, each di gested
Wi t Bnd(rﬁalphamladauaftmllﬂhéc%ﬁﬁ‘@tl? REEHEDI asni ds wer e
desi gnat ed pGAR- (LY iUkl LMSYe prARar08/OAEform of a

pCAPQO/ 76/ VSV, and pCAP- 00/ 205/ VSV. 3 1 eptable
Rec@hhnmwtmmcéwqﬁtﬁégn Y Pﬁémbraeg %nvjceﬁ%%orl{ Y

" o7 ngg 1410d sf e Pradud bﬁﬁnﬁi&ﬁenfal compos:LtJ.on (af the above

Recé nant bacul ovi rdses r odu SENYr @akkiers include
for (B) ocarsiongine Eondi Ham agg vC?r u%gagnp?BacVectaor

- 20?)91 Jranzfiestipackeptdolensdiarages) sbyh as sterile saline and
anf ecting BacVector -2000 5 DNA with each of the

f ol IssREREE BPERSFRY SFEti%rs constructed in Exanple 1i. cane

1BCAP- Pf CSP, pfipPvRECSR 2TRe fe@ARLPficRP} % dprein fter the

L S R SRR G v

- 76/14665cofIARo RinI3R420 95 ors GAPLIFS @gpqrg@g:}:age/ ‘ingredient chA i
PCAR quqWCSP+7 /89 CORs RSfCoRe 7162R0{ b {any one of ACNPV-CAP-
ip ” g\&&& 155 HALT Arhy b4l an467 ACNPV-CAP-
pCARfidAP/ AAdNBVFﬂEW-Pfg@Nme PHRYHARTE 'SP/

Eﬁ%ﬁ\ﬁé&%ﬁgf n?éN pyREAP= W%%lﬂ&ﬁ@l ACNPV-CAP-

o B EABR R L pfCSP-76/467,
pmmm/(w@mdﬁﬁ’mz\dﬂg w&@ df na 329% E£S

) A"")gc‘lk%v g FoABY ZAth/ ABNPV-UBAPP £CAIEA 0%, 463 CARENEV-CAP—
- AH'A10/'467,

01PAH 473 e P
- AH BEGSP+REARSY, App%p@g-,ﬁ’f%(gﬁﬁﬂloé/ﬁﬁ honBFARR 21;1}{@;
pCAP \RARL A6,/ ARGAR VY MPmePmWWAGW AC

473, pCAP- VN 4 5 - 1/Vietnam/101,

fm:APHWVszevl%7 ACBBWZ&’/ égf’ Vﬁgm%évf Sﬁ/?foeg ;iN:mCAP_
CAPa R ieOfkinl/a546 ACK 6Viepap/

P 00/ 7%%—%;&?%%;8%,5%%f EQ!r%Q\?&éﬁ?,AcNPV ~CAP-RH/345,

pCASSE ALY PG R A0,

p CAGAcIFVCBRE A&G/.I:E)S/ 4GTARCN PWP@CNTI

PCAP. &%%}{W %&W@Ay&m 49%7()01;81@5/ \¢8V-AH/520, ACNPV-

pDuaf¢ Dual - Pf MSP1- Pf )
269 cabia/ 513%46'53%@“@*6% malEN Byaggﬁo\&‘o/gégé%—)o AcNEV

" S oo B o

Ac prmm?f@sp( POBVEFAR ANGEG0 . ARBPV ARSI AN AP/ 5 ANV RE

AcNP =) 66,7 ACRRWRAP-CPL 2, Pﬁ@?—i’ ~CAP-
i 36 ¥Rlﬁé@ peRPVICRPRECABANE) AED,7 A

AT e T - ~C0/205,
Ac NPZO/ TP 67t @gp&Wz[g@% 6xc é@‘/ﬁ? % AL éégfl s %%éé’z%z\p
é%NP cNgﬁPc APRCEPRIT A Q9Aét~ﬁ>7/’—cmm1/mlv FPAQETRAPA-HAL/Anhui,
HAI / Anhui /

i dRBv-CaP-
Ac NP\RCNERFCA3IHREFSR Wﬁiﬁf éﬁg{? CA@A Ef(f—%%lf’ éfeg?gaA CAP-
ACNP\eoy ABGP1 SV, VA@NM!!QQQ/]%VN,NWNPWP-CO/M UL acnev-

-HAl / Vi et nant 154, Vi a 03 cNAGNEY1-PMSP1-
- CAP CO/2Bp/\R\et ﬁ&ﬁ? "?g‘ Agﬁﬁ\? % gﬁ/g/ \%ﬂt nam{ 467, .
ACNPVb2(GhRp Y, 3400 AaNBY uAPin AppdBaEn VAERPY AgARTan
- AH 410, AC PV 46 GAP (tdphé3maceutical
AENPV - CAP - Akﬁ&?%?%ex%%v Z%ZA@%N%I—%CSJ'ZO e NF%I ;
CAP - AH 520/ 467, AcNPV - CAP - VN 346, AcNPV - CAP
~VN 346/ 467, AcNPV - 35 CAP -VN 410, AcNPV - CAP
-VN 410/ 467, AcNPV - CAP -VN 473, AcNPV- CAP- - 58-
VN 473/ 467, AcNPV- CAP- VN/ 520, AcNPV- CAP- VN 520/ 467,
AcNPV- CAPCQO ful |, AcNPV- CAP- CO f ul 1/ 467,
AcNPV- CAP- 00/ 19, AcNPV- CAPCO/ 19/ 467, AcNPV- CAP- 00/ 76,
ACNPV- CAP- 00/ 76/ 467, ACNPV- CAP- 00/ 205,

2 PNA PN AT N1 a I O NAPINSSN B



Sf9 cells were cultured at a concentration of 1 x 105

cells per well in a 48-well plate (from Corning), and

i nfected with bacul ovi ruses AcNPV- CAP- Pf CSP,

AcNPV- CAP- HAI / Anhui , and AcNPV- CAP- HAl / Vi et nam

obtained in Exanple 2, or a wld-type 15 bacul ovirus
AcNPV-WI as a control at an inf¥ction nultiplicity of

about 0.1. After 5 days, the culture.s rn S

r en6VBRPFEAAT e £Eh i PreSey lPH%‘ht‘é’é{‘nﬁP&%@uf ?{e&%“%

Sol %hma(ttaﬁg MQ 16 pssomalakedmulasicded e oan Hhilieh the
of 0.05 er we to copnl et #é(selr%s%‘;é;ﬁlggl |ssreﬂ'$1ﬁ1ed in a

cel FeF?}!bd'Pé‘ WCH %‘flerdlsa? m nut es
el ectpeypner esechioing . a‘ﬁ()/asthﬁ-d:’g@spmﬂpg:pd as a membrane

ectrophoresi s, e t t r an PAEI
R S s R A
was phespreiipid ats M@lhmeem:@mon@ytﬁ? mrer si ng the
menbrane in Zya% ‘81@ % Sy pst Blaakndderam zﬁ‘io%bﬁ@J)Lpld used
iC

The nenbrane to e protein of Sf9 cell various
| nf estmeioxank mﬁn@%aémm PAS AR ABEE 10 Ser 8PF o
%g cabal orY!ﬂyt Bs@é‘ 3R 1 +0HGAa 8 Ntdrba Uyt (oA Earf benused alone

eB| 0SCi ence he primary anti body, and then
1P ncobated WPWlPrU@tP-RP fahEP RF FO5E- anti - mouse | gG ( H+L)

anti body (fr Ol'ﬂeBlﬂ%%@heaﬁenﬂdi@néemmo@MGdbmd)acoﬁoﬁmce with a
was devel oped with an ECLpl us \Vést I

Dot E6ERGAFK MBI Bl E GO RR R PG B PPO otk g” £osether
protetn dHardecdl §ho§phidlap¢$dt hwheresml asidifl phosphohémkd is used
Western blottin

s, show h
f usitBASERRY ljéﬁl'ég‘ﬂ Heﬁl PP %Oll?r%metp gg@rﬁg}% %g%éh ¥ the
1bacukoyid qmeSpmﬂripadm i ng thé OS@ogemfe msfibhafea FORRPNENtS, 15

AL oY ' r‘élfé?dﬂl, 1 to 90
andp%ﬁ? ﬁag’r}é’ 0 I\ﬁ"/ et nam%’ll@g%yoﬁngé‘%?}al n, yo °
Fl Gmol$, Lamdeeters Imows wteebably 6bout 96. ta HIR- 9;5‘?91

bacul ovi rus ('I%C?FX}\)/ th§ o%oﬁ@ovﬁrt 8ganaBeg @folasterol or

reconbi nant bac I rus ~CAP- Pf CS Zntgu ni ng
Pf CShegbike sad Beiladdedng lhlfgﬁea HHEor "s*gﬁ fegtdity ©
Wgaﬁggm %&d& hg\qd E'Q(l:llﬁrtﬁﬁ@éi theoﬁ.ll&fgbm@r gsRtration. In

nvention ane shows the band of_ a conbi nant.
bac@eperals tmcq*!lp&eejé@r PAWﬁﬁe)raEb%ta&dﬁ i AR SgENgtent
of idbLHENAA1¥ES UsnboNdsArabl Y 105 61F-diobd amdunt to an

full-length gp64 gene inserted wn he dual
pr ofSaVakint; ﬁ’éo‘ﬁ&egén“( e39hYent? é'h e‘I "shows

t he band of aI‘HeEﬁ\Qﬁhhg’]a:ﬁtlb&EﬂﬂthW&Qnsilc phosphollpid to the

( AcNPVY- CAP- HAI [ Vi et n ont ai ni.n f
2t IAREATS LAt MBS SPRarLo S L0 13 abopt 0.5 to
f ul laboeBgtdo gpedvagenes) neerfieedbtpabott ehrhcofbete &fuygpuivalents,
promoter of th se nyept shown
P e R L
t he expr essedTmeJmeoamtprrr@dlucba@ﬂOHhrlFﬁ‘nﬂﬁn%%rﬂrés?’éﬁ' énﬁﬁ“tlon
antigen ge gll-x%%géeg@qes 188q ORS & V&fhunk éf‘eselréral mols to

dact

reco |nan vifuses having an _antigen gene and
3gp64eyemel ' tehgswell tanorefpraddyedPABnAst? @%ﬁ%f 4 meleAnd

pro f t n 1 t Bfethe lipids.
B B, Bt st e e i

reconbi nant vIheiPrefuehiconyy ég%qﬁntirﬁ’{r’é?ﬂfl Gﬁg pafticle diameter

| MUN0GeRl G dﬁQhEOIﬁioQBmélﬁtﬂo&ﬁmQ@r& aad @pﬁérgmedcm
be fuse ressed as an_ex res; g usi, o produ

in @1&‘@@?%%9 W4 hE@&WﬂPéd frethed Pey CAF TACSHS

FRUST QiR EPS BBsMABRUNEL VY béﬁrhll%lbesenirﬂﬂrpmé\ﬁeldah.nto the
Particle (Virion) of Reconbi nant Bacul ovirus of the
Present Invention 25Sf9 cells were cultured to a
concentration of 1 x 107 cells per 150 nmcell culture
plate (from Sumi|lon), and infected with each of the
above-nmenti oned bacul oviruses at an infection

multiplicity of about 0.1. After 7 days, the nmedium

was centrifuged at 3,000 xg at 4C for 15 m nutes

tmnce and the virus 30 solution was | ayered over a

P



-60- WI collected by ultracentrifugation. The
resulting m xtures were heated at 100C for 5 m nutes,
and el ectrophoresed on 7.5% SDS- PAGE. After the
el ectrophoresis, the obtained proteins were
transferred to PVDF nmenbranes (lanobilon-P from
M Illpore) and 5 i mersed in 23%9% Skim

f Pierce) to perform bl ocking at
P c g@g&&% 981]‘:}1141&9% ) p 9

rnlg ranes to which the virus
sol utions of TR RPYGEPLRE A3PosamiPYomaRapl asp/tp2reegrginant
ACNBY CARRE.CSPUA G il aeeth Lals T 00 18al iRuRah % used
an anti-PfCSP antibody (2A10, MR- 4
prl ﬁarvlearipmo@@ begpg howed ineubrited 2 v&et ﬁ a ‘behenic acid,
$RPst abeledc98atpaaft t 1dTAESE®, h§bi {dttl headt iabadyl difd @Hid) , an
Bi oRad). as the second antijbody. The nenpr aneﬁg‘& \kg/n 1
theawhgresputa} GROLTSLALKIEXERP: 194 FUP et iem gppona

t r apsfil=ed oeSontagniai edcmidolin@ ecipbhenitld Nin agitdobbdyproduced

| T-003-005 from.l ne Technol o as t ri nar
ot FRORRFOTaARCS Mt DB e, (§8es orPEsditnk, Long
goatisaniliatiad b]l,ipoksgﬁs&nnilbom;ug(st rmn Glhellepdutticar g)M.a$. Woodle,

e.second i b [_-was A th an
4£CLE’)I us %é?g(?sn %Poi’r%qer— o2g c??%n QF S%Wo
Heal thcare) theded@dnet hehakmac@tafsal I’IBDHWIOQi'leQ’JEQ of| e
ik nsg%ﬂokscag Sterérdfll, B0QUYRANES! 2LRLAL lddiosition.
ana ysis s OWI ng the expres i 0 gene
( Pf T8P)vagtihe masn prefenabayived ialcopipdiciaaswath a
r eCOmARL DALY 0¥} Fdi3eFe RBRRE &k ul %JV@EQ% @@fbnce the

transfer vectors. Lane 1, the left side.” |l ane of FIG
12 (ati-dnéastione (pakidmetasia oForiiTaRElypaeal ot fauss-

( AcNPV- CAP- Pf, PAdﬁﬁlﬁh@' éﬂnﬁgn? GBBa9esIe tang type of vacc1ne
ene inserted 25 _downstream of th

full-length
dua?a‘bﬁﬁTBF%‘g SHEVE oframpafR of SHEMS DB dnelude
of Prd 20 Bbisiplie t BagdiuReht Usuf AGNP i SAFt iF-leCSPL AR ) um

(e R BE Thacl s bR P vhidte] - Fridgpp usgmine

zmlommmeaﬁhgﬁostﬂﬁeaﬂp&lndpomt erThef aﬁuhfhﬂ pY eadjuwant Lege@ can

(Aiﬁr{ﬁ‘g\fuékﬁ,gb?%gfﬁ%ﬁ a%gor COI ngq%F :|n§¥| %)g'i)toms, such'as

parsofdtleniisagofh t@p6ﬂk1genea1r46 egpthremaac feiverres helarss=hiey oand
t he, f u ;
pr cnasculeg B LRESH lnEWNELEAAILD ad BELE GL he immune
el exesmopher by dwmannet Reiprles efeer dhearddngsesateen of this
2 usi Rrogucti@f the PfCSP gene and 35 gp64 gene was
checked. A strong band, indicating the presence of
_61- a fusi ofh&nYaGfaReof PIPrTEREYaRal AFRIPEEYLJen et Fhe
t hepf&%%bm@éﬂtmh iy Baridedd €8, codIndeiffeeh idtrll publicly
the lanes of FIG 2 (A. FIG 2 (B) shows Wstern
olfrt‘?"‘ﬁ‘gp ﬂ’é’]‘ml%\ﬂrﬁﬁu‘itﬁ Xt &SsiBnsT LRERENSqARTomoting
gerp’eptrid\ésr@kd RALLbLItRSi8f dgeaesbisianhebidaaul idteses
OIore ared using reconbi nant transfer vectors. Lane 1,
30 13984t 1 ane of FIG 2 (B), shows the results
obt ai ned usi I’I‘get b@:dlﬁéeoﬁ}ﬁdméﬁé\ﬁ\icw c&ﬁdplosiyﬁﬂ{)emay further
epared_in_Exa 2_sho results . .
Dbt aTiredm RFIR} ERBSH BV AUHS AT 7 ARKUTELSH BATASY fodpfiude drugs
I ystataet plidpmtaﬂcieml@eanpb'ea)& oEatrtee Testrvianhebamdoivisus of
btal ned usi_n he ACN [ Vi. et nam,j nf
ceI 9 vsa %mpr &par re \-3_5 ;l%naor&%nghﬁl&s}ﬁg)&rg&e’ and
35 heothegubrgeg® fandi ae‘dl'qoaesl 1dia¢s f@cfilattwté dthey peansfection, such
bacul ovi rus (AcNPV-WI); Lane 5 shows the results of
viral particles of a reconbi nant bacul ovirus
( ACNPVCAP- HAI / Vi et nam) cont ai ning the HA" gene of
i nfluenza virus 15 H5N1/ Vi et nam 1203/ 04 strain and
full-length gp64 gene inserted downstream of the dual
pronoter of the present invention; and Lane 6 shows
the results of purified HA antigen of H5NL (I T-003-
0053p from I mmune Technol ogy). The bacul oviruses were




25 gene having the desired i munogenicity and gp64
gene can be fused and expressed in reconbi nant vira
particles of the reconbi nant bacul ovirus of the
present invention produced by using the reconbi nant
transfer vector of the present %gventlon Exanpl e
5: Test of Expression of Vaccing Antigen from

Rec %@bfﬂﬂﬁtocggbcgﬁ%hﬂlpé/lfﬁ@?;s ofccbhee s eftbuhBY £ rl}dl@@n in
Manmal s & cells werelnfected vv|t

Ac NPYT Bifaiespr Wﬁgm@%ﬂeawl%vsph%% 8Rd AALEPPYG EpLyrers, can
of Lisdfdeerisd8. hours, the cul ture supernatant was
removed, and the Iatevva rinsed with PBS thr
Cimes. An aceitnaratiianb] hSoRGL i 0d sHEal FpaRed in the
3: 3)zae@n{eedp%rxia(a:eueﬂﬁlwasmtdﬂedom)o (Idlim@blolfl Zige tdresent

cel l,s _at, .-20C f

I
Cer GRYCT s S g BARS.CHUREl 137 hevd 6P BTooR, i1g aped from =
r oomidie nqaegat alx elohgrasl ilois .a ﬁbadﬁcemtltdﬂdyexpf%ssve nemount.

e e e R e R R

exppessianiaoty PfiMsPed,1 @nd acaraiei apiropiMBR1Y1 9e kantiedofisem a

5. [ I d
1é 1%%’1':}8%\1)¥H e agg%gg ac,%f ?12% Iclre%gg%at@%tﬁé t he r?e)\%% £he
ceI pdmimiss rabi @t metheth defminifstyat t9t aABEe)m sheddepapeutic
%e%&&‘oﬂﬁetﬁléﬁ@lg LSe, Fde@ldeg shiVs t e @n&flilods, etc.

stalned with fl uorescénce- [ abel ed ant | body
whi ch i ndi cat@nt%ﬁ rﬁﬁ"‘ﬂﬁtnla@érp%%’%oﬁé@’ﬁ éip?rbﬁéﬂve
fr omhgrdRenebbnNant m@ih@vt §@é111ﬂ|cal n:gm@of;ﬂts:ldm of the

ene_of the Pfl\/SPl gene an( in the
13l PEeSefite PEITCE aé{n@l%te(fcé Wb PP FH onbinant

Pf Cs&lﬂnivh.gﬂﬁl Hrnadhbertexpd ansead. anﬁmtrﬁmﬂebpomlnﬁl & 10% to

S PurSaR e o RLSE LS L0 DR A B

canlb’é BXppesspdt iient paratelilated ekl she PR cpﬁsthbt se@fmblnant
1G,;3,{dA and (B) clearly show that the reconbi nant
baqurow rus produced by using the transfer vector
2@ont ai ni ng t Ifheddedager ofrdther re¢ontiaapt dweniovimyeniamn one of
Ca_f;ﬁaw _BRB- ﬁflﬁ%pdeﬁéﬁﬁdgﬂﬁl%e @/m TRARRB)IAB-$RIdpY 467, AcNPV-

I'S suggests that reconmbi nant bacul ovi rus
pr oGRRERfCRE (MY 1ihe AABYNBRAIRICSE (RHEFer 2% c AP GICAPNe

pr eﬁﬁfgp (IA@t;f@)t J4n, Iz@cmntmf#f%é@dm erumpapﬁbgﬁ-heMm
namTas eVII‘US articles enter

cel f‘%NPVm%PaP HaRtaP? a R PFbridEsP f%"e"@&tgéémt'o AEV%‘G’&@@ a
24 us pmsmn@;w@é QENP\hQ:A@eﬁfGSm-?fGM@Q@@ﬂ5A@JPVI—@$H’1-_I-@Q MEnhui,

and ene t e mammal i an cells, i_pduci
AR R E T ok T NS CRE HAT ALY 460 BoNBd-cap-
Ant pr,dmebuarlaf GoRpAtAPgER1 Rece b/ &Nt AVRPUEARAIGA] /V:Letnam/lOl

i e AP RT3 PR Lol tREEn e (R 46T, Rbaev-cre-

Ac NPAL QAR PASP 2, ARV CRARMARS/ CHPY kin/ 467, ACNPV-CAP-AH/345,
c P- a Vi
300%\{%‘% QFWEV %(c?eln ﬁﬁga&%ﬂ\?/eéeﬁﬁ%ggulA}{/%Omm
i Nt BcNEVe-CRRHAHY 4T3 AP VoCAIBAHBAG 3 f €4Val BCNEVEEAPrARKIP20, ACNPV-

28 pa TP bodcﬁqlﬂ:%t RelFEERD RAG5Y8) 57, SRorev-

TheChR-0RI /4 o P@NEM&EAP:QU/ ¢ W)’%@ e KRCNEt-ERPt WA 47 B in HCNPV-CAP-
' m"ry[@) 7?/ 4 8, RRSvSS{AWRES C %'ch?@ t&%—(/ﬁ %Eot/ti 67 mp&;ﬁ?V—CAP-

use or’ measuring antiden-s c antib
3& i t@@éfulllm dReNBVoRABTCOHEEEH 40Tt i QGNPV:T@&W/@%%@%@(}AP”

titers by AcNPV- CAP- Pf CSP and AcNPV- 5 CAP- Pf CSP/ 467
was neasured by ELI SA using a plate on which
( NANP) 4NVDPC peptide (from Sigma), i.e., B-cell
epi tope of PfCSP, had been immbilized. Induction of
H5NL1/ HA anti gen-specific anti body titers by
ACNPV- CAP- HAl / Anhui  and AcNPV- CAP- HAI / Vi et nam was
nmeasured by ELI SA using a plate on which purified HA
anti gen



10 of HS5N1 virus (IT-003-005p from I mmune Technol ogy)

had been i mobilized. The absorbance at 00450 nm was
nmeasur ed using Maxi Sorp (from HUNG as the FLISA

pl ate, HRP-I|abel ed goat anti-nouse 1gG (H&L) anti body

(from Anerican Qual ex) as the secondary anti body, and

TMB (from Cal bi ochem) for the Tolor reaction. 15FIG 4

SNOus /191860 SHEN-cap-co/76 AcNP%'—@eagg%/zi@ 3 AGUBPIEnp-Co/205,

pl otting thé average a sorbance 0 rou
nm BN A8 -GREH Y AeT rT69§’éV'§é|33-I\Wér/én§%J é\@N %4—%1/Anhu1:

foI a&ﬁéxﬂcﬁ%l-ﬁfcéi'(k%m‘?n AR 8REr-Tfpetgp EA%lﬁ %PV—CAP-

di lutions oups i nocul at ed f
AN/ T6 nisSEV S 2Oy Ao B VAR )BT FEeV-Ca-
ant te eI 5 /AR O RABeED Rl ¥ £15 -PhesBRP6h Pl chad nbubv-ona 1 VIsrsISPL -

0.1 or less, indicating | ow reactivjt ontrast
n PRGSTABEBY [REE A hEBIP R NERU NSRS diAr

Ac N?M‘ne@ﬁﬁc@ﬁ@ﬁﬂﬂ@@mpo&bﬁwrbabﬁetmi prbse@0@nfrehtdion, can be
di | utj ons s 1.138 and .1. 878, respectivVv

i ndFRERTURG STOBRyVeRY redetiandey Hh eEﬁ“%a% %h%h%“v‘auﬁt of

t hatxprdsisgBhe SINAC i hit >danéd biodibeshevyrecimed hoed. orF i@ afount of

iS a lotting the average r
1§ b GRS 0 i OBEAT ERCRRL T Lhe O A I8 JLedREN of che
subj:mrtsenhprrv\@nﬁottmnséatJain ditngtiegn figesinin0thd Grangigr
25, ol L %g_sj In the groups inoculated with
PBSQ%% 89A%$ whose sera contained no anti body
to the anti gdihe wrRiNDafRhErHACeACADIAPPEL it PHHIE
Posker®r ihéSfoioh Ml Gahi MiGtko¥y NRAGE MY ihfecting a

con?r ast, 1n the group inoculated wth
19\c NPRESAIPLRRARY AQASUILOE RS ASNIPONERPN IMAPPRF % Rynsuspending the

abspE AP Baff BA2018vidRE- id alpd dhhdphete WAS féred kadige) or

2.503, respectivel i.ndi cating, 35 zgr Of‘% act I Vi ﬁ/ver

andSaH@gr LR HodPAY! tHEE G ge S ERE 10T Eggsues ’

antmlbn%zmeearwaan:)nmw nfdagﬁ oﬂdﬁéﬁathyoﬁﬁh&mﬂa?dtabnt hee by

reconbi nant ovi rus, produced .usi.ng_a trans

vectOrra¥8Rtar #8 “Ptte l&ﬁg ESF&;"{‘ dr TBFF e prese dt portal
20 nvesdduan, canbctutduemsanlmntaduodryem t be idéghpexitoneal

ant | mannal agpr&) .Neu [ '

Val %cgnlnlsgratlon Zl‘hﬁe végcc N% ?ﬁ 2 :érgglt“(eq{%l%lﬁ ¢ %sr‘o ?r%a%ébqy

tesadzmssperémrb}’edemragoal nmbsbatsl@num i nocul ated with

AcNPV- CAP- HAI An s I t

performed accor d?#gmtn %/bglﬁl S%J%Eggs%crn}p%ggt%cﬁﬁt ﬁg%e

| nspresenioRBYeradRAGEY PRPEEraRAYi pnipdaEareq mepe ridwgeprce-
25 Sejken’ spé&i@iﬁa@@N?kaaf%%k k@ Qﬁ:.tléit gdﬂ\lnié‘%'rﬁgl&w labiied onal

HA anti gen of virus (I1T-003-005 pfromImTun
TecYRRAIBgHI OnsARTsr prafenably RERIQPIS PRee dgyPaY ¢ AInsines while .

wast e gl iefbH SisNGRINEA! 0L £, carNEnti£HRY Bhe Mesired effect.
non- speC|f|c aqggl utlnatlon inhibitors V\%a%rforne
usi HFeRDERE | 3gmigh strghiipRof (HheoKRGSRRa ( fe¥g-caty

Lt dcampo-E'iﬁlésﬁ) tnL%‘éb?ﬂb!iL‘g 1?1@1?%1@?&& Ingthh& Iimiﬂnaweutgcal
0] 0] Iluted. a
R e

usi igvemtdbhuedily oo cfaabNmeldaPePfddre AGNREICAPRPERISP/272,

t il ute i ser .

e P -SRer et s APl QPR tpa e re i AT P8 of
4 pRfCSHAAB6DRY 272, t AeNPYeCARVRE CaH (RIE1ETNE6h| ACBPWaAP-PLCSP-T6,
aI I S 0 t 3

BA-SRe SRR R A bR ShR ey b0 AL RS,

35Naspmareaoanﬁ67st | ACNEY- Gt Pfcsmfémvf?&@ur@NB&sC&HP@@éaﬂQﬁOW 467,

stand at roomtenperature for 60 m nutes. The final
dilution of the test sanple at which hemaggl uti nation
25 was conpletely inhibited was defined as the Hi
anti body titer. The results show that the
sera inoculated with PBS and AcNPV-W had H anti body
titers of 10 or |ess, whereas the serum i nocul at ed
wi t h AcCNPV- CAP- HAl / Anhui had an H antibody titer of
40. 30The results seemto indicate that when



5 phsp65-F2 and phsp65-R2 for PCR with pcDNA- hps65 as

a tenplate. SEQID NOS: 5 and 6 are the sequences of
prinmers pPol h-F2 and pgp64-R2 for PCR with pBACsurf-1

as a tenplate to produce a gp64 gene DNA fragnent.

SEQ ID NOS: 7 and 8 are the sequences of prinmers HA-f

10 and HA-r for PCR to produce—lﬁr’r i nfl uenza virus HA
gene fragnent. O are the sequences

o BN BB DL/ Ap e dOB Pk RE Hih/ APER 3 o ASEV-ERES
PCRuBI iihuliMes actermohatienl/SEQ da, NESpvLtARFHA 1Y R @tream/51,

e P ETE s BB P e G ol o

| D NESYvid8nand 014 Bfl*B?Vt——bEP-SﬂGM%:&amM?Zpr BoRpP&-aONP- f

§ Ic’:]? i.gtal?l:;}l} 4 qungé\}P&Z E%%:{}\g eé?%%}\ﬁ}i% 59’]% 87 , ACNPV-

andCAR- My 610 hAHEUHEATBE/ 410/267 p ICNBY-<CAFyBA( £T732) AENPV-CAP-

-gp6égé6,é)ﬁ ml%%ﬁgﬁ%'ﬁ“%ﬁl IAC@?—Cﬁ%ZOMﬁ écNPV—CAP—

ar eV /i 65 e&@lﬁﬁb@éPo\fN/@ﬂ bAESTs M@P%E"l@)/ 43A¢g AcNPV-CAP-
Pf Cﬁ?p{lbgz&) fA%p{?QFA@NVMﬁ I\ahw-egﬁum/ge@m¢ RNpASAP-

ate g and ar e he sequences
10f Y¥ASr sA@m«cn—\aHézgm ReNEOPA RGP LE BNE-CAE-

ber@mummmn AcNA- @980 119 PANE/-CAP- CO/19/467 AcRERcAP-
and 22 are the sequences

ot €5 AT SR O TRL4S br AR AP/ 208a] BTl GAP-
g g%&v&g@ﬁz sttcﬁgvicepmnﬁ%mahm, AcNPv—CA6éfSEQ AHBhNOS: AcNPV-
HcE IR - BRIOER P IR a0 v,

15 erm&raivecm&&@/ll@/%m AZBPATA P26 /A6E Ve AeNPUETRPe S06105/VSY,

pr i WP% é‘é? gggglgt%sglg%a%q %@ﬁ%&%ﬁﬁ% F?{?S[Plcgf&él; Rp6a)

om ¢ as a
SEQ:erbHQSerbemadd Tirtdree, t bee SEquaricss gthep:r idiregs with the

9 R~ 37 E) f0 : X
R P AT B B ST Y By
t hethsagnewnttias edfepy |q¢bpgvepf BRI ?gl)‘lr@rﬂﬂlrﬁtwp O(f( glys vaccine
0A36élp@arfr19£etﬁ_§%aw J:&np%%&ﬂ)csp as a tenpl ate.

SEQ'I D NG I's the sequence of an artificial gene
(PfCSP+) pr oaac@cﬁ RBeRiMeat o0f AHearacriseqRireEasputigal

Pf (Rpebifion)0okatkd RRESASBPAvaididhh €Hen reBbfdkinant

however, the A at the 361- position was repl aced by E)
usi l??g:“&BHb’ﬁ‘ss f LEgd &t Ppe Rfedhf RASYe PRGBS OfF| She vaccine
SEQPHarMe&utd@adnéompbsat ford) hef serueneasioh, pid njéhérally

zfsgpir%s:?é%}? agglo%fo%gpier néSg%%) fo%'(%%Rgg oxéusrusci\%\ and a
anccrdhsder \Idﬁﬁose:m,tRﬂQBScl'Dfa pus ey geﬁ (&"‘al?aﬁ(le}c? ®y, fusion of a
G g Y s e B e
encoding a protein capable of being a component of viral
particles has been introduced. The recombinant baculovirus is
30 mixed, in an injectable dosage form (a solution, suspension or 4
emulsion), with a pharmaceutically acceptable carrier (i.e., non-
toxic to humans and other vertebrates in the dosage and
concentration used, and compatible with other ingredients in the
formulation) to produce'a formulation. Preferably, the

35 formulation thus obtained does not contain oxidizing agents or



SEQ ID NO 35 is the sequence of an artificial gene 20
produced fromthe am no aci d sequence of the HAI
region of the hemagglutinin of influenza virus

H5N1/ Anhui / 1/ 05 using codons frequently used in Sf9
and human cell s. SEQ ID NOS: 36 and 37 are
t he sequences of prinmers AHFlI -42-

5' - CAGTCTGCAGGACCAGATTTGCATC: 3' = (SEQ 1.D NO, 36); -t
ést PIYRFE ec?“?c’ﬂﬂﬁetrhlaitnb%)"“gﬁacw gﬁo‘gﬂ &8 B nalRbin '&1°
(5' ¢ GISREGEGOCTGC-3' © (SEQ ID NO. 37); the

Xmal site is_yunderli.ned) for PCR w th i ficial..
Jont seguencdB CAuiRf Hay Rttty ¥ HhdehEndill! bk dtitives,
SEQsiéh MO s@8stianceh e hatqergrroee ofthansatrenifity aindgehemical

@ J ogyéﬁqfl‘:?gg)sg% a%'c‘f'iggfe%c lage %?o%%@?ﬁii QE &é}ﬁaﬁ@, including

regiron o herrag utinin o ) uenza VI rus
H5 Nyvanst, ndi the0 8p srieu shdé Fopoebia tpe difesly | §nd SEampies

Sf 91:}’1'%%0@%1&%' b8tfers, such as I&Iﬁ%@h&ﬁd\@ldﬁ%l@i‘@c Mid,

are the sequences of priners V _ .
(5' SCAGNET RACGARTHEAT eFiATad o ther sprganienegsidse) and (Fglts
Pst {nhSido®; | SntuRedesditiedhch aRday® M4 c acid; low molecular weight
(55' - CAGTCCCGEECTCTCTTCTTCCTGS- 3' ;. 35 %S%%'I D |\{o 40) ;
1 he (et $Pt thanahest| 1hedsifers)per YRR 1R (& g7-
art bclﬁiﬁr@hnﬂﬁﬁ %n_aem@gpenj@) ﬁf%di?f“'% 9884gsrxzn albunain,
te at e. . ) ) . , s an
12 S9kPtiRe %‘éjq&%%lBE‘%p’ﬂQﬁe?‘g”bopé‘ﬁt%i)@fg” tlycEhe,
(5' g GAGKEECRAAGT EPAATEACGAT CETEGAGANERE'; | m¢BEQCEMRNGeS,

41) ;.. the. Xmal site is.underliped). ap64(101)-f . (oL=

A i R g R e o b gse
1512) detivetXved tdeteof,s glmcierd, i nedjosegp®d{ 684yrin)(5chelating

GA L (

IR LRI S B e

GACTBUECCEGAGRGTOTHONFCAT GGAGACEBIN3' nopBEde| purkgctants (e.g.,

44) poty A8 r ahd %arltoegahémunqﬁalmﬁd), and GP64-r

Dral I'l° (5" - GGGCACT TAGIGATATTGTCTATTACGGTTTCTAATC- 3' | |

(SEQ I D NO Tbg;phagmagpufiigalj facqige u(ipepPPFHegp) containing
2SEQUD NEbmdihang b1 80 AN ¢8n Of ypAka Bl iel ﬁi:@ieQQB&an aqueous

produced fromthe am_no acid sequence of the }f

r egPOMEEPR t Pe 21 SYPRINEGEGPURTRARCHAY Af P 2h R igle dose

gl\adrﬂdahuéf J#&Eabib:y a?%@@ﬂed)hinbghzatoirOﬂ wisilng GeneS -
signer avai|able from . ne.. .

Noo he 4y irhE prpsehf MHRERPIGH, fungher, prgKidss gy Tethod of

AHlgrdvehbindAGLETGCACGATOABATETIRFATTE GRGT ACCa 3hethSEQ T D

245 b B ) R o P

47) ef fichoe i Xeredmosint eofi $hendsydnbhezit, bAEUlI®-iRuES' vaccine,

e ISR iy FER: B iflin o

CGATGOECECCERETITREGACT THNAGEBRCAGr 8he SEOViERNG mag)od of

they i . | i T sctive amount of
w?@%%%ﬁ?ﬁ%@c%’%%e ??g%énﬁﬁf%&us 0)"
3¢ hetheraecenkimans bamdevipe) vherimeeRIMH athen, and
ar thfd sadbu9ene & e SoPforSER 1iRvRE i 4D t8Sa dsubject .
tenplate. SEQ 1D NO_ 51 is the sequence of an _
ar tF¥amplas Qferi@e3riieslin cetedr LBphIdse tApih$hatiepy be infected
Se QAN Ba Pirid @akhti te@0bPN i ubhie REPBEL, ULiBh MsOhumans and
i nfl uenza virus H5NL1/ Vi et nanf 1203/ 04 by cqdon _,
opt PrheFa e iR ifs i AdCTeas e BB G gn P 2ifai F pt gfsh, and
3PNAZdhibh&€s), and those iRt WD mdParie3 pabdsites, or
and 56 are the sequences of priners VNL7-F
(5" - GACTCTGCAGGATCAGATCTGTATCGGATATC-3"': (SEQ 35 ID
NO 52); the Pstl site is underlined), and VN346-R
(5'- -68 - CGATCCCGEGGECCCCCTTTTTCCTCCTCCGITCG - 3' :
(SEQ ID NO 53); the Xmal site is underlined), VN410-R
(5" - CGATCCCGGGECCTCAAACTGCGTATTCATTTTG -3': (SEQ ID
NO 54); the Xmal site is underlined), VN473-R (5'- 5
CGATCCCGGECTCTAAGCTGGAGCCTGACTTTGIC-3' 1 (SEQ | D NO.

T —




10SEQ I D NO 57 is the sequence of an artificial gene
produced fromthe am no acid sequence of the CSP of

Pl asnodi um f al ci parum 3D7 strain by codon optim zation

usi ng Gene Designer available fromDNA2.0, Inc. SEQID

NCS: 58, 59, 60, 61, and 62 are the sequences 15 of
prinmers PfCSP_opt-f (5 -43-

- GACTCTGCAGATGATGCGAAAATTGGCCATACTG 3': (SEQ I D NO

58) infhwenpst Yimises- | Shantflhpredyirms @ibhogich thgAubiect is
(5’ E@CQ%Z %WWX@ -more peEQrably
I D Noﬁgaé%) t he ergzlg%isite is underlined), PfCSP_o {) - f
(19?n(@flne@@mméﬁwe&mﬁwgﬁwﬁéﬁ type H3

(Pf SEQE}_@ {\l@xaxggg)f bF 21201 Palrasite® Efcuide b aes)ium
CSP_opt -r
AT LB TPEOXHOT XA IR P RARIATEAT T AGE Plosnodiun

-3 ové&QlD NO 61); (the Xmal site is underlined),
Pf CSP_opt - f

GACTCT @A@,A%é&mwwéﬁ of th? §Er(3s|e5t I\itgventlon

62) istfamPdt 41siet er i togenber lwinkd phanvhdefu€sPabiyt afceptable

(205
CACHT A KRR LA AR A PR PARE 2 P L
1NC: comjosithenPsint sdnimistexssdée| theedybiestt-PCR with t he
art ificial gepg §(§ﬁ%§gefaﬂfonsﬁgtle%gpbe57f§§ é’i{ample, any
enpl at e. SEQ | 5, 66, and 67
ar eaginigistsafeinrre sOwte g\epﬁwr@dgﬁwep fThespharmaceutlcallY
GA‘Q%%W@@JW M-ECIE@ JAAGv3ntictD (cgﬁ@e
ID NO "64); the Rsrll site is underlined), %EGAH 1
(5' SuitEBAYATTASHASCACTGREEPTETIRTATACHSS . iSEEpfpics
1ENO £69)d, bBEoNal &b ttdel §oﬁrﬂ@$r{h&gﬁimﬁé@tyw coﬁnpeiltlon to
(5", - GACTCGGACCGCGTCGTACAAATCGAAATATTGTTGTG - - (SEQ
| D ROPHEP®Yhe Rsril site is underlined), and vp39 p
-1 (5 - 35 CEATAGEAGIET GAERCAGAMAGARNEITETITAT Eongbsition is

67 the -69- Spel site.i nder | J
| or RS e AR S pta Pt ed UL LiElle waten)
SEQt 2 NEBsididgdndl Ghfdee sdietscsq wencles U@ledpa?ﬁ réyescarrier.

20 ST e, P R T O [T P ey

VS\agpaopfbate mmwsmm*mﬂwmmlemf@r@lw mJected
(S I iU n gg fgr
pCREQ‘véh?ﬁw% égc%g éﬂﬁ:e?g?m ,]lﬂgﬁ gﬂ&@e: i1 r@rﬁ{ |ble 8684 3" the
pha@%@@mu dap @@?ﬁs’éstwrma&owuasn rﬁfa@lﬂ—éé%u ﬁéﬁ%ments e

Aut o aRRE ERnloh®y Nl RHCIBRPOLIRELPSEi% 1M, I 8§d particularly
(AcNPV) as an active agent and, optionally, a

2Hhatpradeutield of ‘é%%ﬁ’@aﬁ?’ém’ééﬁ wherei n the
reconbi nant AeAPMRRR! 8f NS cBmEERAL ShAdALYL eudlad RBe vaccine,

fusion gene of a gene encoding a tial
ani F‘Hl%‘bqﬁénelé‘a’é‘?c BE 99D R@%%?’?‘éﬁ‘fgg{‘ﬁrﬁmswt
fal mmlwam Gy euvabportazalsfyPlonitied, #dCIEh, bansdlltably

(B) ncodi n art| al_am no
GpSEACERR ST PoPEis BRae n (B ehTaftc S8 G, 6 econbinant
30AcNRAGendaes Havthe ctdn@oautmloenots Qn:eieqakelr}c ebofit @@Baa kco

Acc SSI el of Au [
desZriH g Jﬁ\bi J\%\'/ ﬁ adsf"ﬁ é’on!tEI m@r%n%ter
conthnmmgrmmhmelthqﬁ oI O et e:necatmn@\tz- tparcmlotrerus,l WRedine,
to r
AoRAIL L ek gl cat BRI, [ RP Mien 4o

r eamﬂalmantcﬂmy Winidlede ornchicas ke gubealdic S8l egFeghaccording
m [ u S ' m

R R T S U AN o R
an am no aci d sequence consi sting of am no aci ds
21-512 of GenBank Accession No. L22858 as a gene of
(B) (AcNPV-CAP-PfCSP), (2) a reconbinant AcNPV which
contains a gene encoding an am no acid sequence
consi sting of am no acids 19-373 of SEQ ID NO 70 as a
gene of (A), and a gene encoding an amino acid
sequence conS| sting of am no aC| ds 467 512 of GenBank

B NN NN



(5) a reconbi nant AcNPV whi ch contains a gene encodi ng

an am no acid sequence consisting of am no acids

76-373 of SEQ ID NO 70 as a gene of (A), and a gene

encodi ng an am no aci d sequence consisting of am no

acids 21-512 of GenBank Accession No. L22858 as a gene

of (B) (AcCNPV-CAP-00/76), (6)-gaeconbinant AcNPV

whi ch contains a gene encodi ng an am no acid sequen(:? dosage
CoNshsditiensf el Bevarditdsofl B8 7digieaSEQ ath- NG PPeifFaRle dosad
gene of (A), and a gene_en i amNaseedtdon, such as
seqfigfe & 6ﬁ%$§15i ﬁg& gcr’ﬁ%% g{é‘?es 21- 512 of GenBank

( AcNPV- CAP- CO f ul 1) o3, SR RANsr AedBY, Whiechnjection
conCaFRRE LR Ne gﬁ%%%:} %é%%_n amﬁgo aci d sequence . iont
50NghAthgnotaamionsl neicisn HIBred RHMIBEH Y BANOEPE 3%

gene, of . (A gehe eofadicRgoAninafhiid acid solution as
seq%éﬁ%%gu?cl?lgg]%oﬁél sting of am no_ aci ds 467-512 of
GenBanii rici eosim o admpgsiered IngedSot 4y _‘

(Ac tl\-'ﬁ/r %599535013/' 4§%ﬁautaﬁ§éusa-_yf 6 Cirhirapati tAodIM ywhi ch
contains a gene encodi ng an anino acid se { rus,

consi sti ng ofTWﬁblia@Paégﬁé’-fﬁ%e di°°Sk qa%‘éﬁ%?@&ogér%s
196N&a8L;4d) foﬁﬂ@l&iGE?%ﬁpﬁ@ﬂﬂd&ggﬁijﬂgbgffeﬁﬁon of _tEe
Sequence consi stjng of am nQ acids 3 B e GenBaskdition,
Acc@ISPem: N@."eﬂ%§a3ésva§yg‘g FIGENY E&% t Be

( AcNRMy GAR- PR/, 19446 Gpnde, 9ta. + ecdnBiarafier ACRPROWHCh

contai ns a gene encodi ng_an_am IsdS6QUERELI 1y such that
con<ioEP1fieP fsa?ﬁ#%egu 8“%‘3&1'2]7@9%?3 SEQ I'D NQ 70 as Bor 0.001
geneef réMmbiaatt dageheviemsodls rRgmani shfrre Hriag amount ot ©-
sequence_consi stjng o ' ids ddv S5lEhoka&eiBgnkormulation,
e CORuDn ot by el BLRC gFR By SioaEmNKOm

( ACNRV<GARAADE)Qf theOinvent e Msnad 2R RiRFSERT cH

cont ai ns odi ng- a3yam no aci d sequence

const¥ ﬁég&"joE iggﬁgﬁgo ac?ds 17397 of SEQ ID NO.70. as R

gene of (A), Hheh #hgerrCERABYIINGAGHAHHE Hcitd

seq Uﬁ%%%dg%\:s it LY Rbcand N@oahda iéh 7015 bRanfiad@ehBamk
Accession

. L22858 as a gene of .(B). .
700 NBVEOARE T GF 1706 PFesertty i)‘v%f“i’]%@oﬁ%iar?gﬁ?ls&gﬁsg/ the
Whi Ch, GRRE AAMS LACHENA raBcodizagi anstared olmendamayience
consisting of am no_gcids 209-373 0 I PsNQ, Adta$r8, and
genecerresrendigiy ty Henke cog'ﬂﬁg pé:ﬁ%%%%f% gg:ll\g% o
SeqURBEE peBRsHaH1iyngoD ko ari*h®FEcpels pa6¥ersl2 catcdatpdnks the PFU
Accession No. L.22858 as a gene of (B)
( AcNPY-tOEPref B3N8/ %67y "and (12) a reconbi nant L
ANPV whi ch cambavaisciaegémempentbiim gofrthenPRoSSRS dnvention 1S
sequence .consi sting_of Ny MAS: 8- PR&:tidB( 28M¥idering the
373 B?Im’é]il@%?f?‘ildc‘fgrgéngg%eﬁ%%y g?}g and a gen?H vented or
encodingican aschdiciaci e quanie, cBrRiCOPARY B LaMHETEV

acids 467-512_.0 Ac 9y sh2e 88 ths wccine
gene%ﬁ?a@ ?%c%\?ﬁ&%&éﬁ@%?gggM 7). <GenBank. .. target
AccegsbmppsitiohD 2858aiings the gipsompinansofysuiovirus, P it
attctacc azag 1-a0hd tHodg aaRa avaage rgataecatend other
?Qt alt;%ﬁg‘é%( e Sl td%aﬂ JE gLt bt 36aa0Adrefore
aat t dhatess guhdbgloydgovn daythety Sk %?1 U858 aaat 9 !
agt cqﬁ_‘gcltg;o gag arateatebtnie qabmbadgeon) degatt cda
181 gttatgagcc gtgtgcaaaa cat ta tttatgaca
t cat cieaermingdc §h g‘?é@”tstlderatlonzgg%g?aglé Hgaa ttctact cgt
aaagccagtt cggttatgag ccgtgtgcaa aacat gacat 301
cagcttatga ctcatacttg attgt gttwi gotagaa ttctactcgt
axagcgagt t 361 cggttatga cgrgtgcaa aacat gacat
cagcttatga gtcataatta atcgtgcgtt 421 acaagt agaa
ttctactcgt aaagcgagtt gaaggatcat atttagttgc gtttatgaga
481 taagattgaa agcacgtgta aaatgtttcc cgcgcgttgg
cacaactatt tacaatgcgg 541 ccaagttata aaagattcta
atctgatatg ttttaaaaca cctttgcggc ccgagttgtt 601
tgcgtacgtg act agcgaag aagat gt gt g gaccgcagaa cagat agt aa
aacaaaaccc 661 tagtattgga gcaataatcg atttaaccaa

-—rn A



781 aagcatagtt caagaattta ttgacacggt aaaagaattt
acagaaaagt gtcccggcat 841 gttggtgggc gtgcactgca
cacacggtat taatcgcacc ggttacatgg tgtgcagata 901
tttaatgcac accctgggta ttgcgccgca ggaagccata gatagattcg
aaaaagccag 961 aggtcacaaa attgaaagac aaaattacgt
tcaagattta ttaatttaat taatattatyfg 1021 tgcattcttt
aacaaatact ttatcctatt ttcaaattgt tgcgcttctt ccagcgaacc

iggtlggaaﬁ:t aﬁgg bicaat tOsentcigt Wiahdte tgbagidegapelow in more
cgtt gttccaatcg 1141 acggtaggat. t a
ot BeCeHol bR TS FAdOGTPRal oL rE g LEE Toye merely

t gChbkid@iels b teapgisenegimientigy codglaarsglibid Shadgyesent

agtgccgtc n1261 cgcgt cacgc acaacaccgg atgtttgcgc

tt gte¥ ggt att gaac cgcgcgatcc 1321 gacaaatcca’ .
| :5L g ggk?ﬁé}g}tg;: tla;mimmm Yegtomddegoid egoctiethod: Tef Frafeat”

t .cct ggaag ccggt gt aca

t gcéﬁ?f%&éo t@laég%%é%&%lgg‘;ler{a%gggcgt a c_(:tg gcgaat c

ttt ggr tagtanctigot ogﬂ‘r@e@f@aﬁgg@%a"gﬁélt‘ﬁ%sgpcﬁ%ﬁfcsp' pCAP-
t ca@%@g@% 5Ct FhbIprRapARat beCtis pabbédtd Ungagdoaccac
cgcttgcdge “15 jcgtttgtgt getcggtgaa t gcaat c
agct(iabt Cenetaumngntaf éP%‘F@cPEg ﬂ‘%sz[“?fg cottgtt

gat cgcggg at . . o DNA
lq 881 1ot aaaagl%%hi?éﬂ Gefi€ is06BEA 3CADY tegaggciaiatst getertic

tcttgtaa ttctatggcg t C e

{ gudsonok raberateryn HETRY SreibgLesy 3?‘?%%@“?2’%‘{1" Midi Kit
gagqaschgda ,t 9/@QAbESR by PCR. More specifically, the genomic DNA
extracted from the M. tuberculosis H37TRv strain was amplified by

PCR using primers phsp65-F1 (5’ -

15 AATAATAGATCTAATGGCCAAGACAATTGCGTACGACGAAGA -3’ (SEQ ID NO: 1);
the BglII site is underlined) and phsp65-R1 (5’ -
AATCCAATGCGGCCGCGGGAATTCGATTCCTGCAGGTCAGAAATCCATGCCACCCATGTCGCC -
3/ (SEQ ID NO: 2); the NotI site is underlined). The PCR product
was purified, cleaved with restriction enzymes BglII and NotI,

20 ligated to pcDNA3.1(+) (from Invitrogen) digested with BamHI and
NotI. The resulting plasmid was designated pcDNA-hsp65. PCR was
performed with pcDNA-hsp65 as a template using primers phsp65-F2

(5" - CACCCCTGCAGGACTACAAGGACGACGATGACAAGGAATTCATGGCCAAGAC
AATTGCGTACGACGAAGAGGCC - 3’ (SEQ ID NO: 3); the Sse8387I and

25 EcoRI sites are underlined, and the FLAG sequence is italicized),
and 4

phsp65-R2 (5’ - CCCGGGCGAAATCCATGCCACCCATGTCGCCGCCACC -~ 3’ (SEQ
ID NO: 4); the Cfr9I site is underlined). The resulting Hsp65
gene DNA fragment was cloned into pENTR/D-TOPO (from Invitrogen),

30 then cleaved with Sse83871/Cfr9I and inserted into the PstI/C£frol
site of pBACsurf-CSP (Yoshida et al., Virology 316: 161-70, 2003).
The plasmid thus constructed was designed pBACsurf-Hsp65.

(1.2) Construction of Plasmid PENTR-gp64
PCR was performed with pBACsurf-1 (from Novagen) as a

35 template using primers pPolh-F2 (5" -



aat acagcgg gtcgcccctt 1801 ttcacgacgc tgttagaggt
agggccccca ttttggatgg tctgctcaaa taacgatttg 1861
tatttattgt ctacatgaac acgtatagct ttatcacaaa ctgtatattt
taaactgtta 1921 gcgacgtcct tggccacgaa ccggacct gt
t ggt cgcgct ctagcacgta ccgcaggttg 1981 aacgtatctt
ctccaaattt aaattctcca attttaacg®-gagccatttt gatacacgtg
2041 tgtcgatttt gcaacaacta ttgtttttta acgcaaacta

aacEAHAGHACHE P TAGE RIPATCATARS EHCTS G

A gogaatse 1o

0CO6LIGHACRAALAGE 68t Ghdal19A89] @Adasamagr2 2581

T Rl N

at

Cg?@iﬁ%1&%tundé@ii?é&fﬁiafﬂéikésﬁlﬁihht@ﬁﬂ&agene DN228#agment was
aatagtta acgcctacaa ctccccgccc gcgitgactc

Gagtisiteq b peNY b FYRL Socr T eteE gt g hRL GaNRRpot - The
t cgpwgtg_t t]?g% egatpacteageggagiinated RNIR-gE@icacgcga

cgcaca tacacc atgat c c o

2461k L aCH AR B0 JHER RS g Load Tl o eagt 0P Ui Cehe

t goptdsgntt Tigwtabat ct 2521 atcgtggcgt tgggcatgta
cgtccgaacg ti %ﬂ&% &Qﬁs%%; t@?S CoQavARL L ARAPEAr /cFro1 2284 the

ttgcgattag tgcga

aaa gtaca tcctcgcttt taatcatgcc

1Qyt cigeaSagane DNA Z64dnent getc anser igagineadhy Brddkagtyite of
gg ?gﬁifbfl?%—g{c:\d td LEbL O A £G9801 € pENTR-HsHdE -GG JOREC BENTR-

caaactagcc atcttgtaag ttagtttcat ttaat%%a%p
en

276HsRESapet ates ahearest Vit §eat PR ThagHit £z
acaalageens B 4t GGAedrin p28RItdrC hiaatHsy-asdAlggnt ags

agat caaat a aagcgcgaat _t aaat agctt g@gac
£

gt gHREFAEE 1ty PAEHET 3t ¢ clpyeay

15 t t @6RR06t a transfer vector plasmid pDual-Hsp65-gp64 enabling the
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expression of a fusion protein of Hsp65 antigen and gp64 protein
in mammalian and insect cells under the control of the desired
dual promoter consisting of CMA promoter and polyhedrin promoter.

(1.4) Construction of Transfer Vector pDual-HIN1/HAl-gp64 of the
Present Invention

RNA was extracted from a culture supernatant of MDCK

cells infected with influenza virus PR/8/34 strain using a QIAamp
MinElute Virus Spin Kit (from Qiagen), and amplified by RT-PCR
using primers HA-f (5’ - CCTGCAGGTATGAAGGCAAACCTACTGGTC - 3" (SEQ
ID NO: 7); the SbfI site is underlined) and HA-r (5’ -
GCCCGGGCGATGCATATTCTGCA - 3 (SEQ ID NO: 8); the SbfI site is
underlined). The resulting influenza virus HA gene fragment was
cloned into pCR-Blunt II-TOPO (from Invitrogen). The resulting
plasmid was designated as pCR-Blunt-HA. PCR was performed with
the pCR-Blunt-HA as a template using primers pHA-F1 (5’ -
CACCGAATTCGACACAATATGTATAGGCTACCATGCG-3’ (SEQ ID NO: 9); the
EcoRI site is underlined) and pHA-R1 (5 -
CCCGGGCACCTCTGGATTGGATGGACGGAATG — 3’ (SEQ ID NO: 10); the CfroI
site is underlined). The resulting HIN1/HAl gene DNA fragment was
cloned into pENTR/D-TOPO, then cleaved with EcoRI/Cfr9I and



2941 gatgacatga cccccgtagt gacaacgatc acgcccaaaa
gaactgccga ctacaaaatt 3001 accgagtatg tcggtgacgt
t aaaactatt aagccatcca atcgaccgtt agtcgaatca 3061
ggaccgct gg tgcgagaagc cgcgaagtat ggcgaatgca tcgtataacg
t gt ggagt cc 3121 gctcattaga gcgtcatgtt tagacaagaa
agctacatat ttaattgatc ccgatgatt47- 3181 tattgataaa

ttgaccct aa ctccatacac tattctac aatggcgggg ttttggtcaa
324irseRtefcEjfga gwé&?%fr%ca%@eaogt Pg%gfgge‘f%@a%g to
cccashstiruat a4 gﬂaamcaq;nual—m&mlzna@@m ccaat ttt aaagggi
gcag ag aaacatftgt aagaat_ gc agg

aaag&gggag ORFFYEEHAE 8Tt E;]gﬁsﬁ‘ég gﬁg{f aat atgcctccgt

gt at aaaaaa pDuaB42|111ammpgaamsgalédx@aaagtlaaaaemgﬁ, and
cc c aggt 1.tatac _

§or PR arerEfudel, ST ABIORo maagtuitiing BECHRRM:
354dsp6l dagggmd eigadgoBl tarﬁcCﬁx:Taatocaormqauct cagdasmid

tot gt 1%%%&9 _@agt catgca 3601 tcttttaatc aaatcccaag
atg ataa accaccaaac tgccaaaaaa tgaaaact gt 3661

cgac@a@t Eongt wytion i Pdgemiat PGP THAGdR Etapbdat cct at t t
gtaattattg pcr W bePASARLAMAG pRAELAFARR ta&CBa@e’a'rIptlhte

gttttttatt aacgatacaa accaaacgca 3781 acaagaaca ,
1¢ t gesingaPelhatfc Rarbht &S’gaﬁﬁéﬁgﬁﬁ%?%T W%@CATCTCG -3

gct gagotidano: 11) 38tk Rabid %é@éltlsc%aéiﬁ%a) t gt 6eeFagpraIll

ttaatttg{%g acaatataat tttatt cat aaact a

acgé¥t tg WN?%%T%%@GTFEFW% t‘ c3'at CERt Hh %9 2 12);
396dnhd prhaspadtet Bncabaglined) | atragt Adsudeai@iDARgEragment was

at ct agt a 402 ttttt t t at
e T e S e S R A R St e
159t ttd tydkegs mm—num,&m aoéqgctattt tctggtagtt cttcggagtg
9L BE onorroctid & BRIk oA 7RI i 0nat Lo

cagct t cttc t agP-tft‘:laIat/HAJacméé aMdst tcleea‘ecgt agthcresgygattimacenzymes

4264, h3aghs GG f‘a@J g&&&éx% ﬁgg 2 ctg%’@‘l PRGBAPAYBnts. The

gttcacctcc cttt ctat tgtctg cgagcagttg
t t t{raggents awaat easaged ciattioge agctgagerepeged by diggsging

Z@a%ﬁkﬁtf PQ@@&GtI\Qﬁ%{;%t Qhchat&raatei s abbyhdC kIt Alabd
at ggagat aa f aaaat gat aaccaf ctcg caaat aaata

agt attIlIa'éO et et & granatageetqt plasmid pCAP-HIN1/HAL-gp6d

enabling the expression of a fusion protein of HAl antigen and
gp64 protein in mammalian and insect cells under the control of
the desired dual promoter consisting of CAG promoter and
25 polyhedrin promoter.
(1.8) Construction of Plasmid pCAP-HIN1/NP-gp64
RT-PCR was performed with genomic RNA of influenza
virus PR/8/34 strain as a template using NP-f EcoRI (5’ -
ACGGAATTCCATTCAATTCAAACTGGA ~ 3’ (SEQ ID NO: 13); the EcoRI site
30 is underlined) and NP-r Cfr91 (5’ -
GATCCCGGGCCTTGTCAATGCTGAATGGCAA - 3’ (SEQ ID NO: 14); the Cfr9I
site is underlined). The obtained fragments were digested with
restriction enzymes EcoRI and Cfr9I, and inserted into pCAP-
HIN1/HAl-gp64 digested with restriction enzymes EcoRI and Cfr9I
35 to yield PCAP-HIN1/NP-gp64.



4501 aat aaaaaaa cctataaata tgccggatta ttcataccgt
cccaccat cg ggcgtaccta 4561 cgt gtacgac aacaagt act
acaaaaattt aggtgccgtt atcaagaacg ctaagcgcaa 4621
gaagcacttc gccgaacatg agat cgaaga ggctaccctc gaccccctag
acaact acct 4681 agtggctgag gatcctttcc tgggacccgg
caagaaccaa aaactcactc tcttcaagge- 4741 aat ccgt aat
gttaaacccg acacgatgaa gcttgtcgtt at ggaaa aaaagagt t
4801 (etHc Sfgipdatgiany @gc%l@S@hf?% eg?%aa%iéz{%%g& gpd -
cccat o 4@¢gaccaaga 4861 agtgatggat gttttccttg
ttgtcaacat gcgtcccact agacccaacc gtigitaca , 4921
attcct ggece ca%@a&@%tp@rtfgﬁﬁdt koo 4 g@é‘%gﬂ%ﬁ? fR'acct cat g
acogtEard@UGGCTCCABRc@aErcgicrgag- et t(sBd gy NDggpDagtisa Xmal
aacgagt.ac cgcat.cagcc t gaa ., _ 5041 gggcggcggce
gcégggﬁfauP %ﬁ%{@ﬁ ag%%gigggt c"AcCaactcgt tcgaacagtt .
510¢ACBICOgaGERIATYRCEICIAGGECTBAAa€3 't (BBEQ cagocchd)c the Xmal
gtt at.cg cgact c 1 g ag gaggaaattc
tcc %algeaalg?t ugé%glc Sét'g atrlfjc%%@g?%}agigtg[a ttgc 5221
ac cBEERATTAAGTEATAG TETCRTATTACEATAGGTAAT CaBt attkfc TRt adht tthe
gUUBLIAR Qi e is RABIrIGRALL] %?ﬁﬂ%ﬁimt 6k 9t 99tdBained

ttgatttaca gacaattgtt gtacgta 5341 taataattca
19 t abraqmentsavera digerfest yiitnrgstricidany Eamas XmaI and Dralll,

tcagad Q%%Er@é@%n&&cmhfﬁlma?ﬁé@ﬁig estdd @28h ddmal and Dralll
taaatcctca ata attt% aaaataggit 5461 tcgattagtt

t cabRcHgdd BERARHLNLIND/2daAndgRERF ey & ct aat ggat t
5521(1t.10gCleAIENTAC 3E aPRRG Fét JeEBSH GChbIbRPPAJECAP-PLCSP/272

aatctagctt tgtcgatatt 5581 cgtttgtgtt ttgttttgta
at a3 &t 8‘5%9?&’768?% &5%&%‘5%?%‘% §REIt gt 5641

1matttctttca t acrgl&garindPegbidla DNA 1 GRC e g atctFda daca tgihan
t aaat gaaagc 5701 ttggacatat ftaacatcgg gcgtatt . .
ttt%ﬁ)‘%gléggy%%satijg?%dc 8’@6} 8818%&um gaj.gm%agumaﬁﬁ strain using
a QIAamp DNA Midi Kit (from Qiagen). A PfCSP gene was cloned by
PCR with this genomic DNA as a template according to the

following method. The PCR was performed using primers PfCSP-
20 £(19) (5’ - GACTCTGCAGTTATTCCAGGAATACCAGTGCTATGGAAG - 3’ (SEQ ID
NO: 17); the PstI site is underlined) and PfCSP-r(373) (5’ -
CGATCCCGGGCTTTTTCCATTTTACAAATTTTTTTTTCAATATC -~ 3’ (SEQ ID NO:
18); the Xmal site is underlined). The resulting DNA fragment
was inserted into pCAP-HIN1/NP-gp64, pCAP-HIN1/NP/272, and pCAP-
25 HIN1/NP/467, each digested with PstI and XmaI. The constructed
plasmids were designated pCAP-PfCSP, pCAP-PfCSP/272, and pCAP-
PfCSP/467.
| The GenBank accession number of the amino acid
sequence of the Plasmodium falciparum 3D7 circumporozoite (CS)
30 protein is XP_001351122.
(2) Construction of Transfer Vector pDual-Pfs25-PfCSP-gp64 of
the Present Invention
(2.1) Construction of Plasmid pDual-PbAMA1D123-gp64
A blood sample was collected from a BALB/c mouse

35 infected with malaria parasite P. berghei ANKA strain, and P.



5761 accctcgtcg ttagaagttg cttccgaaga cgattttgcc
at agccacac gacgcctatt 5821 aattgtgtcg gctaacacgt
ccgcgatcaa atttgtagtt gagctttttg gaattatttc 5881
tgattgcggg cgtttttggg cgggtttcaa tctaactgtg cccgatttta

att

cagacaa 5941 cacgttagaa agcgatggtg caggcggt gg

taacatttca gacggcaaat ctactaat-g@p-6001 cggcggt ggt
ggagct gat g ataaatctac catcggtgga ggcgcaggcg g

t
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got
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at t
gt
gt

LoAaEa! . Caaphgingt ?eﬁel%lumsm ag6C ARG 3CAHE €J8R&d by PCR with
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t cgggc tttttggttt 6 ‘
gacEht PpeEGatY Ay ﬁﬁ‘f‘b%?attt%f %:%cogtﬂmt at3e g%)ﬁ‘tlLB‘&HégcﬁethOd'
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Ct 2 g005a 0 Yot HARY BLEGE! PLEOLE LA 00L A0 G0ky /ceroT and

dacaac cgctec aagcaat att gt aaaga
inpegted jagot PR foberaic dégepted with EcoRI and Cfrol. The
constructed plasmid was designated pBACsurf-PbAMA1D123.

Subsequently, the pBACsurf-PbAMA1D123 was cleaved with
EcoRI/Cfr9I, and the PbAMA1D123 gene DNA fragment was inserted
into pDual-Hsp65-gp64 digested with EcoRI and Cfr9I to yield a
plasmid pDual-PbAMA1D123-gp64.

(2.2) Construction of Plasmid pDual-PfCSP-gp64

A PfCSP gene was cloned by PCR with P. falciparum
genomic DNA as a template according to the following method. The
PCR was performed using primers pPfCSP-F1 (5’ -
CACCGRATTCTTATTCCAGGAATACCAGTGCTATGGAAGT-3’ (SEQ ID NO: 21); the
EcoRI site is underlined) and pPfCSP-R1 (5'-
CCCGGGCTTTTTCCATTTTACARATTTTTTTTTC-3" (SEQ ID NO: 22); the CfrdI
site is underlined). The resulting PfCSP DNA fragment was cloned
into pENTR/D-TOPO, then cleaved with EcoRI/Cfr9I and inserted
into pDual-PbAMA1D123-gp64 digested with EcoRI and Cfr9I. The
constructed plasmid was designated pDual-PfCSP-gp64.

(2.3) Construction of Transfer Vector pDual-Pfs25-PfCSP-gp64 of
the Present Invention

A Pfs25 gene was cloned by PCR with P. falciparum
genomic DNA as a template according to the following method. The
PCR was performed using primers pPfs25-F1 (5’ -
CACCGAATTCAAAGTTACCGTGGATACTGTATGCAARRAGAGGA - 3’ (SEQ ID NO: 23);
the EcoRI site is underlined) and pPfs25-R2 (5’ -
CAATTGAGATCCGCCGCCACCGCCACCAGTACATATAGAGCTTTCATTATCTATTATARATCCAT
C - 3" (SEQ ID NO: 24); the MunI site is underlined). The



at aacaagcc ttttcatttt 6661 tactacagca ttgtagtggc
gagacacttc gctgtcgtcg acgtacatgt atgctttgtt 6721

gt caaaaacg tcgttggcaa gctttaaaat atttaaaaga acatctctgt

t cagcaccac 6781 tgtgttgtcg taaatgttgt ttttgataat
ttgcgcttcc gcagtatcga cacgttcaaa 6841 aaattgatgc
gcatcaattt tgttgttcct attattgasdo-aaataagatt gtacagattc
6901 atatctacga ttcgtcatgg ccaccacaaa tgctacgct - 76-
caaaegeltdgat t P¥A £ragment 9% 1clogad akogeE 2ERL athen
aaaa&g@dawma@%ﬁ%@n@amﬂEggérﬂehgm@@hal PECSP/RL

atctatttta tcgcacaagc ccactagcaa att atttg cagaaaacaa

ttt @igRsyed with Ecoiygl ThearprsHACTER tRIASHAA 3 Sadesiginated

ccagb&@lalpgs@gqg@ggaﬁmcaaattttat 7141 aaaaat ct at
tttaatcac ttccatcaa _caacca at.c t

7201081 GOREEE (0% At PR ot sk mad P oAb peTaan Cor - op6d of
ct t tkgimesemTnkghtiag 7261 caatattatt agacagct gt

gt gaagcgct caa cacaagc ttteataca

caacgacat a aZ‘ gﬁ@%@ et JPets qna?dta}l’ P&%agca &t 5T C%a}um

t gt g¢rginticgDNA as a 7S#bletatdcaogdiond tgt geadatladcigganetdtod. The
act Lagcgl gpgxatcog:m&ggfs n gééﬁ%?gt&fycg%hﬁdf }sititagtccg

gaaaaaat C" gaCacacaac

cacgt gact ggt acgccgt

107 500ACIEAAHTCAACATHTCHCARGACAAATECEHRASABAC gyt yadde ID NO: 25);
ccaifd ¢aaar AA39C 924836 r1 inely Odn s $p2RAL P I@rIALI L gaat a

gcaf gaagcg tcgtcagcaa tacaatgaca tt

aa

EAE%G&%@Q&C&G%W@%@ﬁg%%?%%%ém@@

gat acfaqakg 1p No: 481 @ﬂ@%ﬁ&%éasmun&gaamaa&sumng
t at aaaacat Ig? gtttttgt cgtaaaaatg 7741 CcaCtt%ﬁCﬁ
A eaved
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PfCSP-gp64. -
(4) Construction of the Transfer Vector Plasmids pCAP-
PfCSP(A361E), pCAP-PfCSP(A361E)/272, and pCAP-PfCSP(A361E)/467 of
the Present Invention

PCR was performed with pCAP-PfCSP using PfCSP-
£(19) (5’ -GACTCTGCAGTTATTCCAGGAATACCAGTGCTATGGAAG-3' : (SEQ ID NO:
17); the PstI site is underlined) and PfCSP-r (373 A361E) (5'-
CGATCCCGGGCTTTTTCCATTTTACAARATTTTTTTTTCAATATCATTTTC-3' : (SEQ ID
NO: 27); the Xmal site is underlined). The obtained DNA fragment
was cleaved with PstI and XmaI, and inserted into pCAP-HIN1/NP-
gp64, pCAP-HIN1/NP/272, and pCAP-HIN1/NP/467, each digested with
PstI and XmaI. The constructed plasmids were designated pCAP-
PfCSP (A361E), pCAP-PfCSP(A361E) /272, and pCAP-PfCSP(A361E)/467.

(5) Construction of Transfer Plésmids pCAP-PfCSP-76 and pCAP-

PfCSP-76/467 of the Present Invention

PCR was performed with pCAP-PfCSP(A361E) using P£CSP-
f(76) (5’ —GACTCTGCAGGATGATGGAAATAACGAAGACAACG - 3’: (SEQ ID NO:
28); the Pstl site is underlined) apd PfCSP-r (373 A361E) (5’ -
CGATCCCGGGCTTTTTCCATTTTACAAATTTTTTTTTCAATATCATTTTC - 3’: (SEQ ID



7921 aaaaacgatt caaatatata ataaaaacaa tctacatcta

tttcttcaca atccataaca 7981 cacaacaggt ccatcaatga
gtttttgtct ttatccgaca tactatgtgc atgtaacaaa 8041
tcaaatacat cttttaaatt tttatacaca tctttacatt gtctaccaaa
atctttaata 8101 accct at aac aaggaaaaga cttttcttct
tgcgtggttt tgccgcgcag atattgaasil- 8161 aaaat gt gca

t gcacgacaa cttg(t“gttt.a ct aaaat gct ccttgfcct at accgcaaaac
8220 ¢ o ¢ at R &L t HigGe fatundge hifcyga TRgatttae gy DNA fragment

att G894 clideved GliRRABHA and xmal28dnd €BES alRatt&AGNEL I YIP-
caaagl%ta ta aattttttca ccgcttccga caaa

cgaggc . 8341
acc NG garfty R cRf it HEHNEE AP {- &FF’Et‘g]teggﬁd CHitRa BTt hend
cacr@@naathe constfAidtpaishgdaceracaaiigagos] pERPERAISPAT6 and
ta t ga ggc gatgcgcagc 8461 agtttcccgt
%tcg%gé'gfggsg%:g&%?aaag cggcccaaaa -77- taatttgcaa
gcaat®caamstructimdl oAt THatbfepaPlaamidst oCER-RACSA 82 egd PCAP-
ttct@%%g%()a]t ctgcca tccgttttga 8581 acgcgcacgc

t gacgggaac caccgcatcg atttgctcca acacttcacg gacgttatcg
8641 t cgat gc@oaatttigtiti @y cenggiggniegeac(PEaaPtg aQalD NO: 29)

.8
PPoaft PEba B TOHTGE anind flo IRHLEREL 67, PRCIOBETRS
1Qcgh beivgrun GBjcserain geacdacht hoveyert &dgt A atgabeciYa
L aggl AlLeh was rééi-)élcédgﬁ?cé)aht@%?%%aaﬁsgg%‘%qﬁém%(igé& in Sf9

CcCa acacgt Cgt cacctc; a tgta . ool cat aat aat
t gt 2RchthLBan teede bt t Jeang ddggakfadact Rutgfiatil 88 cIfglgeee as a

894deriagge! orm wadiakeatdah LWasRgIFass-£ehgss atdrt-
atatataatt tcgcaa a Ct%tt at c tt

i BT R A e B (g0 (580 TD
1 aguet GaRe il ety GditeCfd Gl gl ihedidt AIBAPECEPH1CHAGCEIE)A S’ ~
3 bt orr i RS ARaRR A O SR B TRELD e woa

t aaditat dacugtegatadd)t.g PHeageacttiagt DN Czagmdntist garagdegved
9241, t t . gct _ o
tngtpggf‘aa%t%g@%;@ggﬁg %%8%%&388 5! BEARGHR1 /NP-gp64 and

at acat Caac tg acgaact gag acaagacgaa
t t RGHPyETEL ARY 48T cditogshed twjthakstIaond gogdie The ga@tructed

Cc a £ t a
O e B A e A tant 7 4oT.

gcadaggggmquggi;@ap[ft ngem‘fgga%@vsmids pCAP-PfCSP+76/209 and
pCAP-PfCSP+76/209/467 of the Present Invention

Using the artificial gene sequence (PfCSP+: SEQ ID NO:
29) as a template, PCR was performed using PfCSP-f (+76) (5'-

25 GACTCTGCAGGACGACGGCAACAACGAAGACAACG -3’ (SEQ ID NO: 32); the PstI
site is underlined), PfCSP-r(+128) (5’'-
CGTTAGGATCCACATTTGGGTTGGCATTTGGG -3’ (SEQ ID NO: 33); the BamH I
site is underlined), PfCSP-f (+209) BamHl (5'-
GACTGGATCCTAACGCTAATCCAAACGCTAATCCC- 3': (SEQ ID NO: 34); the BamH

30 I site is underlined), and PfCSP-r (+A361lE) (5'-
CGATCCCGGGCTTTTTCCATTTTGCAAATTTTTTT -3’ (SEQ ID NO: 31); the Xmal
site is underlined) from the obtained artificial gene sequence.
The resulting DNA fragments were cleaved with PstI/BamHl and
BamH1l/XmaI, respectively, and then inserted into pCAP-HIN1/NP-

35 gp64 and pCAP-HIN1/NP/467, each digested with PstI and Xmal. The



9481 gcgattgttt aatatgcaaa caaaaaaacc aatgtcctcg
taattcattt attgtttcgt 9541 tgtgtaaata tttagaaaaa
caaaat gt ac aatcaaactt tatatattat ttatacgaaa 9601
t aaat acata ataataacta ttatacatgt ttttatttta caatacttcc
‘tgtataacct 9661 ctctaactac attaggagta caatccacgt
caattacacg tttagctatt tttctaatt32- 9721 tgtaatgttt

atcgtagagt ttttcgttaa tacattgaat agccaacaag %
9783onpiatated Pl aandfayere tdepd gratGc GERRTREE %%%?509 and pCAP-

cat ptdda96 /3¢ pagaaaat 9841 gccgct cttg gcccaaaaca
aaagcgagt t tgatgcggtc gt cgat gc tccgaaaat
cggc@g g?@sw@@f-@q g TERE LG m@ 599%‘&5%1/@388@1 @%@%‘
ttt gAOGinhhi/272,986d pﬁﬂg%“/@lﬁﬁuﬂ@‘l’ﬁgg;t“c aatttttcgg
ccgactgcag catgttaagt, ttggcgtcga t
Acgcaattca adPt @’6‘113381%]0 g’%ﬁ%t e"CGIS(JSEg ]2 was
t t gpueggirett from 16@83]:11ngtzg@@t ge@lecﬂéaeﬂtutkt hdarna@tgtlgtirtig HAl
cattca ttt acat gt ttt t
gt coeH Qa?xf ]c“eélggl& ctVlc‘éSéc ﬁ?mtl{ aqg%t%%&a(%?gg% S%:Itequently
1028ded dot $£9 gintl pgeaaaeal is. a&ao.ogc'elte:@baametct echificial gene
caa q9 gt4-g
Sgaf CUROEE 14 I0LEREHR., on B2 pATOR AT NETR S HEITOLT S
1& t W%WBWMCBW%CC@Q IHcHAT SRAy thet §ethisdge is
), andO@fkaC %%%&ééc&%@@@ﬁ%ﬁta@é@cét ! ofsEo 1D
agcattttgc gttcgt gtcg ctg 10441 atctgtactt
gad¥tt gide gregiogt eﬁlttet g%a\l“@ﬁ%@e@é at tTPSa%@taéP@‘g d@’&aé?fagme“t
1??9.-;35 @1&8&%&?&% Obdrlrahed g@\ggg%{ﬂd E?Qﬁ ﬁ%ﬁg&ftltgﬁo pCAP-
attgaaccga tc cga c
B comtin: BAMAANOMR/2dR s Dot Rgdar) 46, (et
EI t Ofildelsag8 wiltgit g%@g GadakhOGt tiHet chrdtataasd q:lgaaaai tweee
ttcecttata tata t tt
ot g et peaka dthkEr SERRRIERS, Rl BER e
t acigyaahgi t4Igcgegt ¢ caagtttgaa t ct t gcat at gcggaacgt a
10801 caaacgt.ac ctetcr ca cacaatg
ggct gaat gt agﬁ%g%:et%%ta%ﬁ BCCeIhEB ncaac t t gca %&?ﬁ{}ct cga
aagosivegta ot ghe guaeggtgziadat of tinddgengpagrus 10921
2ogat1%}x-{5?1 gnﬁ‘}lgtlgggsl%aﬁgst {ggacca caaat gaaat ccacggttgc
ac

actcttgac anttCtCtt %tgAaaaa
caat%ga%@tgéegxcggééﬁwﬁgr akggtor Plasmids pCA 1/Vietnam,

pCAP-HAl/Vietnam/51, pCAP-HAl/Vietnam/101, pCAP-HAl/Vietnam/154,
pCAP-HAL/Vietnam/201, pCAP-HAL/Vietnam/272, and pCAP-HA1/Vietnam
/467 of the Present Invention

25 An artificial gene sequence (SEQ ID NO: 38) was
prepared from the amino acid sequence of the HAl region of the
hemagglutinin of influenza virus H5N1/Vietnam/1203/4 usinglcodons
frequently used in Sf9 and human cells. Using the obtained
artificial gene sequence as a template, PCR was performed using

30 VN-F1 (5’-CAGTCTGCAGGACCAGATCTGTATC-3’: (SEQ ID NO: 39); the PstI
site is underlined), and VN-R4 (5’-CAGTCCCGGGCTCTCTTCTTCCIGC-3':
(SEQ ID NO: 40); the Xmal site is underlined). The obtained DNA
fragment was cleaved with PstI and Xmal, and inserted into pCAP-
HIN1/NP-gp64, pCAP-HIN1/NP/272 and pCAP-HIN1/NP/467, each

35 digested with PstI and XmaI. The constructed plasmids were



11041 tttcagcatt aaatcgtgtt cgtcaacata atttttgtaa
tcggcgtcta cgacccattc 11101 cctgccgecg ccgtcgtcca
acggtttgac gtgcacgtcg gacactttgt tttgcacaat 11161
at aactatac aattgtgcgg aggtatcaaa atatctgtcg gcgtgaatcc
agcgcgcegtt 11221 gaccgtcatg aacgcgtact tgcggctgtc
gttgtacgca atggcgtccc acatcat gis3- 11281 gacgcgcttc
tgcgtataat tgcacactaa catgttgccc tttgaacttg acctcgatt
113ddsigpatedt PEAP-tRYOtisteam RERRyHRAL¥Eetnemid bt fRd PCAE-

gt t agphAakLcRARI acca 11401 gtacagttat tcggtttgaa
gcaaaatgac tattctctgc tggctt cac tgct gt ctac

gettactget gtfaghbgfogystenafat At/ Yiridfype 12 (,t@fnakagt@c EJCR was
ct:t BEASRAA usinklaRd CIRLATEELY tacadagtgt ataltgaage
ccC CCgaa aaa caca ac cgticaa

HALGEE PRI Rkt Yoo If T 0T + cre xnar

t caggg;aaat underlihbd)l, baagpaggar) -at gbct gtt g agcaat acaa

seoag oL BN TSR GBI, . DT OSOTERe w

1176itd gaaahgdildnadipngae caefd (L54adadbat caacgt gcgc

e e i R

1@t asygat deguydgddogllaa ort grfdd?ec-fgdetggct ac ggtttggcgg
aa QE‘GGGACAtHgf’écﬁ@&ﬁ%A%ﬂ@&&%GQt %%D%a%?c%he Xmal

ccaccat cct—aa ¢ ‘gcagcaaftt cgacgacacg

gag@@@aaégummlga@@)ga apat@RegrriRralai afdgaat ttaaaatttt
120@6&@%@@@@1@%@&%@%@%@&@@% @ea0th t@eai12) ; the

cccaacacac cgacaattga 12121 aaaactacgc aacaaggt
aat Repdeit Fl’@%tléaaﬁ‘éqrdléa‘i)oc cHieatPtR eca R g%afragmeﬂtﬂ g’ire
51:309(%&%8%999 Qﬁgg%ﬁ bgé»‘l?;tqt, afkd 1&6??@@13@6@0 qi@@ammetnam
aaagagcgc ccC acc_aaattaa
cgc%’(?ﬁ% [% with Xget £ a’ﬁ%&gggagée consts 6‘1@% %9‘?? t 5ere
ag?3 déé::ggate@ GAPCAHAYVicteaR8a) QAP HYTAdat gamdiolt, chaAPa
1 atgtta aat acqgtt taattacacc
af%ijl g ad%é# ga?fﬁgpgﬁ %Z\%ﬁ% gg(?]agt a aaaaacat aa
C gt t gcccgc C Jae gtadhnk asgeasivat hugigd:rt tofatlba amino 1481
ACOLOtEnLY o 450LEALAL10ARaR! 005 B96aI Bit, ac0Caag0c
gac

Jagcgacgay gcc ggaag ccgggat acc
c atAygoya gvlemrgamz‘ t203y2 oagg@cgaww 17.
(10) Construction of Transfer Vector Plasmids pCAP-AH/345, pCAP-

BH/345/467, pCAP-RH/410, pCAP-AH/410/467, pCAP-AH/473, pCAP-
AH/473/467, pCAP-AH/520, pCAP-AH/520/467 of the Present Invention
25 An artificial gene sequence (SEQ ID NO: 45) was

prepared from the amino acid sequence of the HA region of the
hemagglutinin of influenza virus A/H5N1/Anhui/1/05 by codon
optimization using Gene Designer available from DNA2.0, Inc.
Using this artificial sequence as a template, PCR was perfomed
30 using AH17-F (5'-GACTCTGCAGGATCAGATCTGTATTGGGTACC-3': (SEQ ID NO:
‘ 46); the PstI site is underlined, and AH345-R (5'-
CGATCCCGGGCTCTCTTTCTCCTCCGCTCGC~3": (SEQ ID NO: 47); the Xmal
site is underlined), or AH410-R (5'-
CGATCCCGGGCGGCCTCGRAACTGGGTGTTCATT-3’: (SEQ ID NO: 48); the Xmal
35 site is underlined), or AH473-R (5'-



12601 gttttaccat gcgcacaaat tacagcaact cggcgtagcc
cgcgccttgg acactgttac 12661 cgtttccagc gatcaactac
t agt ggcgat aaacgacgtg ttgtttaacg cgcctaccta 12721
caaaaaacac atggccgagt tatatgcgct catcaatcat gataaagcaa
cgtttccgcc 12781 tctagat aaa gccatcaaat tcacagaacg
cgtaattcga tatagacatg acat cagt-cg- 12841 tcaattgtat

t catt aaaaa caacagctgc caatgtaccg tattcaaatt actacatgta
12900A IR EEECITCECTAGTICARGECCAGT YadPER 1t Mo acthe Xmal

tttipal hac,daaaha@ator AHSZ’.Q)ZQG%:QI tattcacc attatttacc

tgogttttttt gaga ct tt act cacttcc 13021

A TC oG SR DA To S PR B ) o TR (LB FOY (5085 ot

gt : t@a@aggcundeﬂis&ﬂlt gﬂ@ﬁ@%@ﬂ?da?lglg g&a@ﬁéz%tgmg adlRaged with
C at C cadgta al Caa CtcC caaaa

%cg B e% t%’é@glélsﬁﬁbf’gj( ABEQYPCAE gt /égﬁ §M’"

aC aRRI/AGRAI /467 digedtkdt amﬁtpee:amneiammt cane agngat@atecm

caa aatta t caagaaaaa C 3 ca _

aRRRAREHS o HRaRE B AR D, e R AP AR

1331/ a¢ apGreraal/ Hdet g qgfg&PeBMM?@g apERPaRHY 4jL3/48F, PCAP-

aaaﬂa ggac, r%ae}x{,%} 20/467. 13381 ccgagttggt tagaaaactt
gaaa gcac ag agaag ¢ “aacgcacaga aatattagta 13441

1Gac tHyc Coms tugy aeratcetc TransfgagVecorc Blremitlg oo GPeayB it t PCAP-
COCARRAkYRr peaBiafiinbl %awm%?@@ﬂ%ammagamb-

t ggccgagct tEcacatt aacgcc 561 agtacgtgtt
tt éﬁéééﬂ)g@gbﬁg\@%/éZQag%@aB%‘méé%&/é@ac‘afcft gB@%ﬁ@Pé
136gglvetngg&gacggc ggcgtttggt tcgcgagtca tagtttatga

aaat agt cgc cggttc gagt 13681 ttataaatcc N%gac%a att

gctagtggta a gﬁ!Itttlﬁat:laa.]atgFa%a'ieﬁleP?%c(éggé% 231
Siatﬁr.té‘p@tt 289 firdal @1&% %gd]i-.ngcé‘élﬂt E?(?Ientc:bg@ﬂ&?@ 9 aggaagagTehe
caat t gc _ cgcatta cca

&geg%ag% gingan ot glﬂftlugfél% tERy4/H S Atsges ?‘&%Z ids By
cttddmcaﬁtmtzaaﬁ@ghﬁuhgg@éﬂeabbglcjr&gahggﬂtablégﬂtcagmm 0, Inc.

1t aI t L, t t t t t t
caa stlélﬁfl cag?Ec%g : C(rjlg?';'la 4G %gf Sg@gg’%gtqeirfomed

ngmmggmh@m&gmmgcmmmmog&mm -3": 1455911ID NO:
20, A8tk ARSCRLLALE LALLAUERR RhaRLdeq Groaccol aa

tgg ' Caattcaaaa Ccaacagaca
at glCtAa‘ %&C@m@mw&%@a@?&j@m@ﬁ—y : (SEQ ID NO: 53); the Xmal

site is underlined), or VN410-R (5'-
CGATCCCGGGCCTCARACTGCGTATTCATTTTG-3' : (SEQ ID NO: 54); the Xmal
site is underlined), or VN473-R (5'-

25 CGATCCCGGGCTCTAAGCTGGAGCCTGACTTTGTC-3’: (SEQ ID NO: 55); the Xmal
site is underlined), or VN520-R (5'-
CGATCCCGGGCACTAATCTCCTCTCTTTTAAGTC-3": (SEQ ID NO: 56); the Xmal
site is underlined). The obtained DNA fragment was cleaved with
PstI and Xmal, and inserted into pCAP-HAl/Anhui or pCAP-

30 HAl1/Anhui/467 digested with PstI and XmaI. The constructed
plasmids were designated pCAP-VN/346, pCAP-VN/346/467, pCAP-
VN/410, pCAP-VN/410/467, pCAP-VN/473, pCAP-VN/473/467, pCAP-
VN/520, and pCAP-VN/520/467.

(12) Construction of Transfer Vector Plasmids pCAP-CO/full, pCAP-

35 Cco/full/467, pCAP-CO/19, pCAP-CO/19/467, pCAP-CO/76, pCAP-



14161 gtgtataaca aatggaatat gcttaaaggt ttaatttata

at aat aacaa tgaatctgtt 14221 ttagtaaaat aatgtagtaa
aatttataaa ggtagataaa aattataata ttaataaaaa 14281
aaataatgtt actaaatggg ttcctgcgtt aaattatttt acgggtagac
agct attaac 14341 tattttattt atttttaaat ttaaataaat
gtattgttag aaaattgtgt tgttttattied- - 14401 gt at aacgaa
aaaatacaté%[acataaacc cttccaattt t/ggtcacaca aactcttgtg

14469/ 1 YJ2 agPtAP-52 t Y PCRRA/20964 Yy géatht Jresent
ccoehaaaG@nt gt cggt ggt 14521 caagtagatg tgcattaatt
t acgacaacc caaagc .ccgcttatgt caagtatttt 4581
tttcacaaaa t t@ggﬁg‘tgfg%lﬂ t2GE TTHPET c{scE&t ad I‘ﬁ)aiaéaﬁéfaét
CyOpgémated from thdGshdingt a@iangeqlﬁergﬁggfgtmgsatdﬁ:@gmg@ium
agat ca a ct agatgctt .14701. gagt ct t .
oA A SEe BY: apeagt it gatidly Joipd (ke Designer
gcaagaichlile fronl HFEL. O, adot ggUcingt thbaaatjligictlgce@ngae as a
cga a t .14 .
o Fengate. 260 AL A el SE000 o petd X D RRERREAIR Ins or
148BiCSfacatataEd -GAGIATGEAGHT CATG GG §TECACPAGRETGtY - (SEQ ID
Lt ageocegt Lol GRgtalAe is d’nﬁ%ﬂir@d‘?g%@%@sﬁ%ﬁt&f{gg%@ (57 -

ttgttatgf ¢ aatttgtagc gcaaatctaa ccaaatcaaa —
1@t cEPRTECCECECRRTGRGEAACAERAAGEDARGARCCAT G Ygc dGER ta At P4 the
agt Rt hde is vhafblin@arot bk@st optaf aé%ggtz scgttttgata

acatttcagc actaccaac at ccgacat , 9t aaacttga
cgcRe A 9?85%9(1%“ SERTECG41 cgetc TRt t PQtiadthe
15184t 1atst agtid @ededdinbas aar aced bbtge BI3RaaYGCLY

o IR AR I et T b R B4 S o
lPaai@Gadasy okl e eaddaindeglihed) € gpeEEPaapt-ef t(Ugnt &a-

at L, t caatt t C ¢

o ALl acoacepeh AR ARICACIAL | [ 1EAATRENE Sne potT

zilg Tiﬂeag'tst uniirld aedt)aand CRAASEcapta-rat(@adt APty gcg ?t(': gcaac

gca(glt%“éQtll‘%"{;"g gcgg%%?g% %gg% tag?%ch ag% %gg t_t3t t ag:SQE 2 1P

agtMEgédat Wucgmel gideate avderbigied) ¢ t arth&46SP_optt66(R0S) (57 -

20 aaéﬂé@@ééAéApﬁ%Eﬂ%%&ﬁAﬁﬂf&%ﬂﬁ&ééAA&é&é@Qt q9ed LPAN62RY ; the
ttgaacttTaa — 15661 cat gtttgg%gaaaagtttat t?ct aaat gg

at tRftlt aake tiscrgdenkigedt ancageg_opt-r (373) (5'-
CGATCCCGGGCCTTCTCCATCTTACAAATTTTCTTTTCAATATCATTAGC-3 : (SEQ ID
NO: 61); the Xmal site is underlined). The obtained DNA fragments
were cleaved with PstI and XmaI, and inserted into pCAP-HAl/Anhui
25 or pCAP-HAl/Anhui/467 digested with PstI and XmaI. The
constructed plasmids were designated pCAP-CO/full, pCAP-
CO/full/467, pCAP-CO/19, pCAP-CO/19/467, pCAP-CO/76, pCAP-
CO/76/467, pCAP-CO/205, and pCAP-CO/205/467.
(13) Construction of Transfer Vector Plasmids pCA64-HAl/Anhui and
30 pCA64—PfCSP(A361E) of the Present Invention
Using the Triple Cut DNA of BacVector-2000 DNA (from

Novagen), PCR was performed using gp64-p-f (5'-
GACTCGGACCGGCCAGATARAAATAATCTTATCAATTAAG-3’ : (SEQ ID NO: 64); the
RstI site is underlined) and gp64-p-r (5'- '

35 CGATACTAGTAGCACTGAGGCTTCTTATATACCCG-3’: (SEQ ID NO: 65); the Spel



15721 cggggttacg attcaacata aaatgttaac caacgtgtta
agttttttgt tggaaaaata 15781 ttattaaaaa taaataaata
aacttgttca gttctaatta ttgttttatt ttttataaaa 15841
taatacaatt ttatttatac attaatactt tggtatttat taatacaatt
atttacaata 15901 ctttatttac actataatac tttatttaca
ttagtactaa attaatacta aattacgctsg- 15961 at actaaatt
aatactttat ataatcaaaa ataatacttt atataatact ttctaatcat
16091t ec 45 awrisgdnediat dgtet pbtaimed ciNfgd5agnantargetgeaved with

Caaelll 6 BRI AnsertctOOfl LAABGHTYAhATLI0FARCY

gotg g gagtccttac gggtttgatg ggcgaca gtt 1614

ct c‘fé{%’d{* 6140 ggagrsdge W%ég@é@%ﬂéam c&%gaegqowgee@&cr@asfer
at gaddtloet b1asmidd 6RRb4CAACAGREH aanagﬁcgmg@ﬁ@stﬁ@t:%@lgp at@bling
cgtccggt ga ggt acacaaa actttcttgg 16261 gcac C £CSP

Y actfy CrRPEE IO Baf Ut Yt FEPHEE of gl %Jaegee’ag PECS

ct Czsﬁttlgteﬂgand gpé@%%btéigclegaaﬁ@lgagaai@atggecgi gblbagader the

o ARG ot B GRERaeed (AT BETRY °F SEPIS0T DU S0-chn cagaeter
16440l wpegtdraagferraaccacgct gct gctattt ctgccttcgg
6 .
0 a0 ar P RS O e BT T Sh mah e 59 . ana
10t t tpaa3gepPfCarygaGLR)cof the Cabgerdt Inveittighgac gcatctcctt
t aact gcacg ri'ga‘éﬁé f@%ﬁé%&tc %Nﬁ‘%@b%g\g%itoég‘z‘@@&tnﬂhc(from

gt aagcacgc ccaJt t'gat at aa ttttgattaa
ac ygoeny @Cngzg%p@gf@meabaax@gvn%ggéaé%u gatgcatttt

167@&TE&@§&%@%%G§AW%T@?@E‘&M% ¢EERagONbt 66); the

cggtat ttgc gtagtcaatt tccagat aca cgat agagtt

ccRpeddagitygast %’&?&'&f—n%‘@t é‘@@g‘&&\? Brat@aaaca 16861

15t ClEReaetTaragtQeAfnGiAdTCrOp@a@Tacyt-agskd tlwaaacgngg €he
aaacagcatrc 16921 caacacagcc cagtgatcac gtttacc

Rl Pt 8 gRRRr i RS A TAE PBEA LI B Iradpent g, qLeaved
aatvilttﬁCRiﬁIIt gh@tSpIegc’;laa@@gGﬁslﬁﬁ@I) iffed tochbegal /maﬁaagcapazxp—

t gotaviio B Gafaasdel VA" RosBl TG B G sgproter
cgatetcgott;tlasmliﬂs quBB lma/@ﬂaaamchan@@’ (A361RHY k8Bbling
hE! BLER-RL6RT80 Sk, 200 80AGR, BRGAN AheAIALE! SRR

taa aagcc cgaa actgcagig
at tatnttagem angcgp$4 trgabeimtint martriad ian and 1nsect cells under the

control of the desired dual promoter consisting of CAG promoter
and vp39 promoter.
(15) pCAP-CO/full/VSV, pCAP-CO/19/VSV, pCAP-CO/76/VSV, and pCAP-
25 C0/205/VSV of the Present Invention
Using pVSV-G (from Clonetech) as a template, PCR was
performed using VSV-G-f (5’-GACTCCCCGGGCGTTCGAACATCCTCACAITCAAG -
3’ (SEQ ID NO: 68); the Xmal site is underlined), VSV-G-r (5'-
GACTCACTTAGTGCTTTCCAAGTCGGTTCATCTC-3' : (SEQ ID NO: 69); the
30 Dralll site is underlined). The obtained DNA fragment was
inserted into pCAP-CO/full, pCAP-CO/19, pCAP-CO/76, and pCAP-
C0/205, each digested with XmaI and DraIII. The constructed
plasmids were designated pCAP-CO/full/VSV, pCAP-CO/19/VSV, pCAP-
C0/76/VSV, and pCAP-CO/205/VSV.

35 Example 2: Recombinant Baculoviruses of the Present Invention and



17281 aacaactaag taatggcaat atgtatcgag tactgatcgt
gtttttcctg ttecgtgtttc 17341 tttatatagt gtaccagccc
ttttatcagg catacttgca tatcggacat gcccaacaag 17401
attacaat ga cacgttggac gataggatgg attacattga atccgtaatg
cgt agaaggc 17461 actacgtgcc gattgaagcg ttgcccgcaa
tcaggtttga tactaatctc ggcacgttey/ - 17521 ccggt gacac

gat t aaat tcggtge ctttgtttgt tagtgacatt gacctgccga
175§§tﬁﬁfﬁ?§d%F§“F%b¥b5:%E%Ptgcgataacc cgt ct gcggc

gt at t tettt ?t(qf}ial@e?ibﬁaﬁlnant %Z@&ﬂovﬁ?@@ésg:wgtf ﬁx@ﬁggéid; gﬁ;@ng a
agac g at a c tccactaa
O R R pr R S o b P Bocaes g0
aatqunqﬁaatlon K1?7fibmcgbgﬁgﬁnagbycn@aggansﬁegttmg1BacVeaer—2000
ct.c 17821 agaca

%?? %&Cf L ég%teg fa owglagt ggansfgiﬁ3 i %ggaacggeructed in
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CO9GE 5520, G 5k 9%67, peap-an/520, pcAP-AH/520/467, pCAP-

15 VN/346, pCAP-VN/346/467, pCAP-VN/410, pCAP-VN/410/467, pCAP-
VN/473, pCAP-VN/473/467, pCAP-VN/520, pCAP-VN/520/467, pCAP-
CO/full, pCAP-CO/full/467, pCAP-CO/19, pCAP-C0/19/467, pCAP-CO/76,
pCAP-CO/76/467, pCAP-CO/205, pCAP-CO/205/467, pCA39-HAl/Anhui,
pPCA64-HAl/Anhui, pCA39-PfCSP(A361E), pCA64-PfCSP(A361E), pCAP-

20 CO/full/VSV, pCAP-CO/19/VSV, pCAP-CO/76/VSV, pCAP-CO/205/VSV,
pDual-Pfs25-P£CSP-gp64, pDual-PfMSP1-PfCSP-gp64 into Sf9 cells.
The resulting recombinant baculoviruses were designated AcNPV-
CAP-PfCSP, ACNPV-CAP-PfCSP/272, AcNPV-CAP-PfCSP/467, AcCNPV-CAP-
PfCSP (A361E), AcNPV-CAP-PfCSP(A361E)/272, AcNPV-CAP-

25 PfCSP(A361E) /467, AcCNPV-CAP-PfCSP-76, AcNPV-CAP-PfCSP-76/467,
AcCNPV-CAP-PfCSP+209, AcNPV-CAP-PfCSP+209/467, AcNPV-CAP-
PfCSP+76/209, AcNPV-CAP-PfCSP+76/209/467, AcNPV-CAP-HAl/Anhui,
AcCNPV-CAP-HA1/Anhui/272, AcNPV-CAP-HAl/Anhui/467, AcNPV-CAP-
HAl/Vietnam, AcNPV-CAP-HAl/Vietnam/51, AcNPV-CAP-HAl/Vietnam/101,

30 AcCNPV-CAP-HAl/Vietnam/154, AcNPV-CAP-HAl/Vietnam/201, AcNPV-CAP-
HAl/Vietnam/272, AcNPV-CAP-HAl/Vietnam/467, AcNPV-CAP-AH/345,
ACNPV-CAP-AH/345/467, AcNPV-CAP-AH/410, AcNPV-CAP-AH/410/467,
ACNPV-CAP-AH/473, AcNPV-CAP-AH/473/467, AcNPV-CAP-AH/520, ACNPV-
CAP-AH/520/467, AcNPV-CAP-VN/346, AcNPV-CAP-VN/346/467, AcCNPV-

35 CAP-VN/410, AcNPV-CAP-VN/410/467, AcCNPV-CAP-VN/473, AcNPV-CAP-
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Sf9 cells were cultured at a concentration of 1 x 10°
cells per well in a 48-well plate (from Corning), and infected
with baculoviruses AcNPV-CAP-PfCSP, AcNPV-CAP-HAl/Anhui, and
AcCNPV-CAP-HAl/Vietnam obtained in Example 2, or a wild-type
baculovirus AcNPV-WT as a control at an infection multiplicity of
about 0.1. After 5 days, the culture supernatant was removed from
each well, and then Sample Buffer Solution (+2ME, x2) (from Wako)
was added in an amount of'0.05 mL per well to completely lyse the
cells. The cell lysate was heated at 100°C for 5 minutes, and
electrophoresed on 7.5% SDS-PAGE. After electrophoresis, the
protein was transferred to a PVDF membrane (Immobilon-P from
Millipore), and blocking was performed at 4°C overnight by
immersing the membrane in 2.5% Skim Milk/SuperBlock (from Pierce).
The membrane to which the protein of Sf9 cells infected with each
baculovirus had been transferred was incubated with an anti-gp64
antibody (AcV5 from eBioScience) as the primary antibody, and
then incubated with a HRP-labeled goat anti-mouse IgG (H+L)
antibody (from BioRad) as the second antibody. Color was
developed with an ECLplus Western Blotting Detection kit (from GE
Healthcare) to detect the protein band. FIG. 1 shows the results.

FIG. 1 shows Western blotting analysis showing the
expression of fusion antigens in insect cells from recombinant
baculoviruses containing PfCSP gene of human malaria, HAl gene of
influenza virus H5N1/Anhui/1/05 strain, and HAl gene of
H5N1/Vietnam/1203/04 strain. In FIG. 1, Lane 1 shows the band of
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H5N1/Vietnam/1203/04 strain and full-length gp64 gene inserted
downstream of the dual promoter of the present invention.

As shown in Lanes 2, 3 and 4 of FIG. 1, a band
corresponding to the expressed fusion product of an immunogenic
foreign antigen gene and gp64 gene was 6bserved in the
recombinant baculoviruses having an antigen gene and gp64 gene
fused and expressed downstream of the dual promoter of the
present invention.

The above results confirmed that when using the
recombinant virus of the present invention, an immunogenic
foreign antigen gene and gp64 gene can be fused and expressed as
an expressed fusion product in insect cells.

Example 4: Test of Identification of Fusion Antigen in Vaccine
Antigen Presented on Viral Particle (Virion) of Recombinant
Baculovirus of the Present Invention '

Sf9 cells were cultured to a concentratipn of 1 x 10’
cells per 150 mm cell culture plate (from Sumilon), and infected
with each of the above-mentioned baculoviruses at an infection
multiplicity of about 0.1. After 7 days, the medium was
centrifuged at 3,000 xg at 4°C for 15 minutes twice, and the virus
solution was layered over a 25% sucrose solution, and centrifuged
using an ultracentrifuge at 25,000 rpm at 4°C for 90 minutes to
yield viral particles. 0.05 mL of Sample Buffer Solution (+2ME,
x2) (from Wako) was added to 0.05 mL each of the virus
concentrates (1 x 10® PFU/mL) of AcCNPV-CAP-PfCSP, AcNPV-CAP-
PfCSP/272, AcNPV-CAP-PfCSP/467, AcCNPV-CAP-HAl/Vietnam, and AcNPV-
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BioRad) as the second antibody. The membrane to which the virus
solution of AcCNPV-CAP-HAl/Vietnam had been transferred was
incubated with an anti-H5N1 antibody (IT-003-005 from Immune
Technology) as the primary antibody, and then incubated with a
HRP-labeled goat anti-rabbit IgG antibody (from GE Healthcare) as
the second antibody. Color was developed with an ECLplus Western
Blotting Detection kit (from GE Healthcare) to detect the bands
of the proteins. FIG. 2 shows the results.

FIG. 2 (A) shows Western blotting analysis showing the
expression of the CSP gene (PfCSP) of human malaria in viral
partiéles of recombinant baculoviruses prepared using recombinant
transfer vectors. Lane 1, the left side lane of FIG. 2 (A), shows
the band of a recombinant baculovirus (AcNPV-CAP-PfCSP)
containing PfCSP gene and full-length gp64 gene inserted
downstream of the dual promoter of the invention; Lane 2 shows
the band of a recombinant baculovirus (AcNPV-CAP-Pf£CSP/272)
containing PfCSP gene and partial-length gp64 gene (241 amino
acid residues from the C terminus) inserted downstream of the
dual promoter of the invention; Lane 3 shows the band of a
recombinant baculovirus (AcNPV-CAP-PfCSP/467) containing PfCSP
gene and partial-length gp64 gene (46 amino acid residues from
the C terminus) inserted downstream of the dual promoter of the
invention. The baculoviruses were electrophoresed, and the
presence of an expressed fusion product of the PfCSP gene and

gp64 gene was checked. A strong band, indicating the presence of
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obtained using the AcNPV-CAP-HAl/Vietnam-infected cell lysate
prepared in Example 3; and Lane 4 shows the results of viral
particles of a wild-type baculovirus (AcNPV-WT); Lane 5 shows the
results of viral particles of a recombinant baculovirus (ACNPV-
CAP-HAl/Vietnam) containing the HAl gene of influenza virus
H5N1/Vietnam/1203/04 strain and full-length gp64 gene inserted
downstream of the dual promoter of the present invention; and
Lane 6 shows the results of purified HA antigen of H5N1 (IT-003-
0053p from Immune Technology). The baculoviruses were
electrophoresed, and the presence of an expressed fusion product
of the PfCSP gene and gp64 gene was checked. A strong band,
indicating the presence of a fusion antigen of HAl gene of
H5N1/Vietnam/1203/04 and gp64 gene in the recombinant viral
particles, was detected in Lane 5 of FIG. 2(B).

The above results of Example 4 show that a foreign
gene having the desired immunogenicity and gp64 gene can be fused
and expressed in recombinant viral particles of the recombinant
baculovirus of the present invention produced by using the
recombinant transfer vector of the present invention.

Example 5: Test of Expression of Vaccine Antigen from Recombinant
Baculovirus of the Present Invention in Mammals

HepG2 cells were infected with AcNPV-Dual-PfMSP1-PfCSP
at an infection multiplicity of 1. After 48 hours, the culture
supernatant was removed, and the plate was rinsed with PBS three

times. An acetone/ethanol solution (a mixed ratio of 7:3) cooled

to -20°C was added to immobilize the cells at -20°C for 5 minutes.



21721 atggtgtacg tagtcttgcc gttggccggc tccaacacca
cgatattttt atcgggctcg 21781 ggatacaact tgtcttccca
ttcgtgcaaa ctgttcaaat tagacagtcg acaaaattcg 21841
tttttcaaaa atctgccttc gaaacaacta caattcagta ttgaaaagtt
gcectcecgtttc 21901 acattaatcg ccatctgctc ctgccacaac
atcttcgtca actcgtgtgg ctccaatt-ge-21961 at ggacgacg

gcgt aaaat a gfacattacg cccgtttcgt cgtgtttcac gttaaagrg%gocking

2202 1°% BGERY: 196RL RYYBatEE] S ger)glee @Pedckarerte
ccoat AdohCt &GReht ©89F0220Gbuk-90rb i@t CaE @&pedssion of PECSP,
atatccatcg_ccaatcttgc gtttagttgc catgctacc 2%(]:[41 594
ac gty et Pt S eRHRRGYt { gt & ’é‘”atl?tg%ﬁfgt ﬁ?tl} SEAJARYT
at aggataatied 22201t aritaaatitie ggmagglgtofgpfmmaggaan ‘anti-
t aga caa t cgl agact 1 ctgacgattt .

D IARETs SROGRRY: [ g trhiend Sepcp ki i gntibey
223Pdbed@dabitac ETTC (eirtt gddkgl . c dgt-bgageabacigggt thatreacted cells
Coasangial . Ala0RsohL Fnlegeldl plcad.ngagt ! geaa

aag‘f?’i aa aagataga tcggctaacc aac at 22441
caaacatttt cgagt acghgws tthgt aggulitst agaacacga tttgtccaca

gtgcacgtca 2 %g%l 1 &A8GI %9@2 3263338364834 999 fuorescence-
16ata{;§§iggtan£iboéy, which indicates that an antigen has been
expressed from a recombinant baculovirus containing a fusion gene
of the PfMSP1 gene and PfCSP gene in the HepG2 cells. The results
of FIG. 3 (A) confirmed that a PfCSP antigen has been expressed.
The results of FIG. 3 (B) confirmed that a PfMSP-1;9 antigen has
15 been expreséed. It was thus confirmed that fusion antigens can be
expressed in mammalian cells. The results of FIG. 3 (A) and (B)
clearly show that the recombinant baculovirus produced by using
the transfer vector containing the dual promoter of the present
invention can express the desired antigen in mammalian cells.

20 Thié suggests that when the recombinant baculovirus
produced using the recombinant transfer vector of the present
invention is administered to humans and other mammals, the virus
particles enter the mammalian cells, and a mammalian promoter
operates to produce a fusion product of the desired foreign

25 antigen gene and gp64 gene in the mammalian cells, thus inducing
the acquired immunity.

Example 6: Induction of Antibody by PfCSP Antigen Recombinant
Virus and H5N1/HAl Antigen Recombinant Virus

1. Inoculation of Virus Solution

30 " Virus solutions of AcNPV-WT, AcNPV-CAP-PfCSP, AcNPV-
CAP-PfCSP/467, AcCNPV-CAP-HAl/Anhui, and AcNPV-CAP-HAl/Vietnam
concentrated by ultracentrifugation were inoculated into the
thigh muscles of BALB/c female mice in an amount of 1 x 10° PUF
twice at two week-intervals.

35 2. Measurement of Antibody Titers
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of H5N1 virus (IT-003-005p from Immune Technology) had been
immobilized. The absorbance at OD450 nm was measured using
MaxiSorp (from NUNC) as the ELISA plate, HRP-labeled goat anti-
mouse IgG (H&L) antibody (from American Qualex) as the secondary
antibody, and TMB (from Calbiochem) for the color reaction.

FIG. 4 shows the results.

FIG. 4 (A) is a graph plotting the average absorbance
of each group at OD450 nm obtained when the mouse sera were
subjected to two-fold serial dilution from 800-fold to 102,400-
fold dilutions. In the groups inoculated with PBS and AcCNPV-WT,
whose sera contained no antibody to the antigen, absorbance of
even the 800-fold dilutions was 0.1 or less, indicating low
reactivity. 1In contrast, in the groups inoculated with AcNPV-CAP-
PfCSP and AcNPV-CAP-PfCSP/467, absorbance of the 800-fold
dilutions was 1.138 and 1.878, respectively, indicating strong
reactivity and clearly showing that antigen-specific antibodies
were induced. FIG. 4 (B) is a graph plotting the average
absorbance of each group at OD450 nm obtained when the mouse sera
were subjected to two-fold serial dilution from 400-fold to
25,600-fold dilutions. In the groups inoculated with PBS and
ACNPV-WT, whose sera contained no antibody to the antigen,
absorbance of the 400-fold dilutions was 0.1 or less, indicating
low reactivity. In contrast, in the group inoculated with AcCNPV-
CAP-HA1/Anhui and AcNPV-CAP-HAl/Vietnam, absorbance of the 3,200-
fold dilution was 1.551 and 2.503, respectively, indicating

strong reactivity and clearly showing that antigen-specific
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Absorption of non-specific agglutinins was performed using
erythrocyte, and removal of non-specific agglutination inhibitors
was performed using RDE (II) of “Seiken” (from Denka Seiken Co.,
Ltd.). The HI test was performed in the following manner. 0.025
mL of 10-fold diluted antiserum in a 96-well plate was subjected
to 2-fold serial dilution using a diluent. To each well of the
96-well plate containing the diluted antiserum, 0.025 mL of HA
antigen of H5N1 virus diluted to obtain an HA titer of 4 per
0.025 mL thereof was added. The plate was allowed to stand at
room temperature for 30 minutes. 0.05 mL of an erythrocyte
suspension for the reaction was added and stirred well. The
mixture was allowed to stand at room temperature fof 60 minutes.
The final dilution of the test sample at which hemagglutination
was completely inhibited was defined as the HI antibody titer.

The results show that the sera inoculated with PBS and
AcCNPV-WT had HI antibody titers of 10 or less, whereas the serum
inoculated with AcNPV-CAP-HAl/Anhui had an HI antibody titer of
40. '

The results seem to indicate that when administered to

humans and other mammals, the recombinant baculovirus produced

- from the recombinant transfer vector of the present invention can

induce an antibody effective to the desired foreign antigen gene,
thus providing vaccine effects.

Sequence Listing Free Text



24301 atccaaatta ggagttaatt attattcatt tgtatcgcga
ccatttgctc gtacacatct 24361 tccataaaat ggttattttt
attgcgataa gtgttggcat tgacattttg caaatgtcgt 24421
aggt t aaagg ggcaaat ggg ctgcgtggcc gat aaaagat tccagttcaa
caat ccctct 24481 tcgccccecgt ttaacttgaa aatggcgcta
cacgtttcta cgctatcgtg ttcctgttgs- 24541 gt ggcgcacg
gttcgaccag tatcatcttg tgatatgcgg ttttgacatt catgtgcaac
24601 ggaat asdlAQt IQAPFgt tand goatet the cxpqyanten@dfcprimers
tt a?ﬁg Gy Qlcfcggﬁgggg—Rl forr PBR 1o g‘éﬁ@ﬁ?&tﬁu\t bF At E@&rculosis
gaactcgcggc actgcttgca agtcgacgcg gggaaacggc 24721
gct 8BgRaca aaacgcctaa attcaaaaac tgattgcatt gttgcagctc
tgtccaatcg  gpp24d §bsacgcoat i tdrel Qﬁéaéégg;%ﬁc@@%@aﬂﬁﬁ{e%s

aggtt gaacg ccgcgctggc gcgcacgttt. 24841 gtaatcactg

? gt ah%&@ﬁa-%%a@%tpbgpéwga 5e agglt@aPF%éﬂngﬁ gchepdate-
24901 tcattt dmpargaiost 99%348 %Cl}:@a\‘é-ﬁélts{bqhgfl@ésﬁl@ﬁfgbrimers

agt acgcg cggggcagt t 1 aacgcagtcc atttgtcaat
acaB?‘%@t‘gg ?%f?@&ag@ﬂ% SeptiR e @ggﬁﬁ‘g‘iﬁ;— a2s @ %? e to

t at pesHiRaa agEEI0 3esa DNt falgmegac cacggt at gc t gt gggcgat
caattttagt 2 t_Ct C gccttc C t aagcaat ac _
aaaat gagcg c&F@gif?S@F 'c‘z t‘%@?@gﬂ&& thic Sf@%ﬁ%cefscto RGeS At

l@cgagdazaa bt @ERQtd tprbduad anagcfleacattigit HAatdeagchrgment.

25201 gtgttc t gtat.t C t . _
tgtactgttt a%?ggﬁ[?:b‘tg%‘ éanésg%%%?gg%eggggﬁgﬁ%%t tg?gértlénﬁrs pHA
t at Bt gactt gHrcRladbat R gith pERaBluntadhtagtegtemplates321]
gcgtattttt g%iaacgggq%@: CARGHE9R0Y rLt ald GbaAinddst LEYRAiALrs

ttcttccatg 2 f ccaacaagt ccccaaacdc gagt at aaaa

t ct kejdgifcBseblaantdtGRej-ct bradaEaker PCR wigdy pBAGRydctapas 2

14 cagatftga, tttaaacctg ttggcgattg ttatcgacaa cggcgaaatt

25501 gaaataattt tccaatccaa cttgttgcga aacacgtgaa .

t aaaat cgac gSHRCERYNRE: 13 apdodh agattheycgadendest gt Juipers Nb-
CCapaRGR Jard APCHtAGDIAL ! RRILERA oFt Q@r&ﬁlﬂ@gﬁlﬂg&ﬁféélnfluenza
ttgttgggag alttgacggc caattcaatt atitttatat -88-

at BT Fg/@t%"tg %@gb 25681 cgttgtagca cttgggttgg
agccat gt cg astEQaEpebs: CGILé gtantl Yaageaadgtsequendds/ 41

2ot e G367 pnBlCRIMT S al GRae Dryageldlth ot

ct gePe H1N1 Adgoe®ht g tt cat ggaaa
SEQ ID NOS: 17 and 18 are the sequences of primers

PfCSP-f(19) and PfCSP-r(373) for PCR with P. falciparum genomic
DNA as a template.

25 SEQ ID NOS: 19 and 20 are the sequences of primers

pAMA-F1 and pAMAl-Rl for PCR with P. berghei genomic DNA as a
template.

SEQ ID NOS: 21 and 22 are the sequences of primers
pPfCSP-F1 and pPfCSP-R1 for PCR with P. falciparum genomic DNA as

30 a template.

35

SEQ ID NOS: 23 and 24 are the sequences of primers
pP£s25-F1 and pPfs25-R2 for PCR with P. falciparum genomic DNA as
a template.

SEQ ID NOS: 25 and 26 are the sequences of primers
pPfMSP119-F1 and pPfMSP119-R2 for PCR with P. falciparum genomic



25861 aatttatttt caacaagaat cagcgaatca accgcttaaa
attagcggct atttgttaaa 25921 tttgcctcga ggtttgcacg
gctttcacgt gcacgaatat ggcgacacga gcaacggttg 25981
cacgtcggcc ggtgagcact ttaatcccac caat gaggac cacggcgctc
ccgat gct ga 26041 aattaggcat gttggcgact tgggcaacat
aaaat cggct ggctacaatt cactgaccga- 26101 agtaaacatg
at ggacaacg ttatgtctct atatggcccg cataatatta tcggaagaag
2618% @t ggteplgteacacggaca aagacgattt gggcecttacc

Ot gty comaar e T B e e
g atg cggaataatt gccatatgta aatgatgtc
DR RPaE LT g0t PSS BoRaers 2ot JRut Hith HERPEER GRS 2
gagedngathet. 26341 catttgtttt tcaaaactga actcaagaaa :
- tgatgtcatt tgtttitcaa agct t 26401 gctttacga
Y agaattcta cggat%{%@ag' }t%gag‘ril};ggrﬁa%al?ﬁ%eé‘%fe? t?;;ftptng ol
264fcspagare)gand PEIPEHE (FSgABGIE gdat tRCR atth giCARaPfCSP as a
acat aa{]c a aagat gat gt 26521 catttgtttt ttaaaattga

act EY cgagt agaat tctacttgta aaacacaatc 26581
gagagat gat QgSEQtEI NDt 2 dsadygceqedramt bAaat artytiaivacgene

agt t > at £ p.

at t ng@?‘g’tag Efrc?a“f%?fgt t0¥nt ceaaa}a“fa&c;# Fod é%%‘%% el %‘S?%%P of F
10ac gbatcdgaaurnt 3 asttgn &b gbachyc hovargyggahgad tagt ae t3%r

26744t g 9cAa t t 79884 A19a8sed in S£9

ca aatltgglgél taa? g%%%‘%g %%Zggizﬁlgt Ictg t&grﬁtttgﬁaaagct geélaén

t coad by sftldgaat t ¢ tactt gt aaa acacaat caa 26881

gcgat gat gt capblipads: aodghdtAabrd el bbchcaaast gaamérs

cgctttacga 26941 gt agaattct acgt taaaahc caat caa

goRIGREGE 24Nt 80e LS BTEERAGE: o yot O AL
15aaaq@hbhtd. tatt gt aaaa tacacattga ttacacgtga catttacgat

27061 ggcgaagaat_aatftcactt tttatattgg gacacgacgt

gt at at agga aglﬁ@ﬂ%ﬁéé- 2, %%'12% ﬁ?(ﬁ t33a3?%af'%§g§%§feé’§ga of

t agadaerasPiPSPt-§CETRAg EfCer-ggeties) t thfaant £(+229)1 8mHI, and

gt tc tacc cattc gtgce - 89-

cgta%tg% tt %A%%%[?ggf%cg& “%t§7%1‘%%3t %?aat g%?‘éﬁ%tget'gt tgtag

ttattttttt cEBQaEaNOc Icticatreasgaesatecof tayy artif 7A@ 1gene

t t t . A
2t AR 40 081060 0P B0 5050 20

cadwggoabetigdgeof gadiuenzpgvireydSN1/Anhui/1/05 using codons
frequently used in Sf9 and human cells.

SEQ ID NOS: 36 and 37 are the sequences of primers AH-
F1 (5’ -CAGTCTGCAGGACCAGATTTGCATC-3’: (SEQ ID NO: 36); the PstI
25. site is underlined) and AH-R4 (5’-CAGTCCCGGGCTCTCTTGCGCCTGC-3’:
(SEQ ID NO: 37); the Xmal site is underlined) for PCR with the
artificial gene sequence of SEQ ID NO: 35 as a template.
SEQ ID NO: 38 is the sequence of an artificial gene
produced from the amino acid sequence of the HAl region of the
30 hemagglutinin of influenza virus H5N1/Vietnam/1203/04 using
codons frequently used in Sf9 and human cells.
SEQ ID NOS: 39 and 40 are the sequences of primers VN-
F1 (5’-CAGTCTGCAGGACCAGATCTGTATC-3’: (SEQ ID NO: 39); the PstI
site is underlined), and VN-R4 (5’ -CAGTCCCGGGCTCTCTTCTTCCTGC-3’:
35 (SEQ ID NO: 40); the Xmal site is underlined) for PCR with the



27421 cgttgtccga ttcaatggtt ccgtaaacag ctccgtctgg
atttactgcc aaaaactgcc 27481 ggttaataaa cagctggccg
ggaat agacg tgcccgtgat gtgtgtcagc agagctgagc 27541
agt cagccat agaggctaga gctacaagtg ccagcaagcg atacatgatg
aacttt aagt 27601 ccccacagca aactggcgct tttatataaa
aatttgggcc atttttggcg attagat agd7- 27661 ttttgaagat

tagataatat tgagattagt taataatttg tgtgattaga taacttttta
27721t Hggial 13e eeduearaLl SE@anth gatp BEghdtepiate-

tgctctggcy t gkaapneiod: 41, 47/8B,cagachbiagy drt Uléég%g?ences
acactcggtc_tgaat cgcta aaatctitct gacc .
PR SR VR R ol R S e
caatst@agt NO: 41279Qﬂe aaartgtet s geeatLineds, gasAqadl)caE (57 -
gt c /. 6 c a
R G R BT B oot s o TP IRERIRIT 3 e
2802iltd dat aadiragned)cgobbd ga4) +f t(@FCegga acct aaat gg

gct aat a .aghkie
acag%%%ég%ﬁ% gcgcacggae&J ggag ngcﬁ. qég’l%i'e Xmal
gt cgitet gggundertlinedjaagnb4 t2hdact (St gt cttt gag ctaattagcg

U 9CEARERRGceACACRAEETREARRARAC eI S2at éstgaggg Il Ui 29%e Xmal
gccgt catga accgcgiacy catacaaat c gggct gct gt
1Gaceyttec a8 aundgatl gaed)gc and (AR6Act dradagt at ca att cgt acgce

283@@6&&&&19&%%&%&9@19%%&@@@@@%* @EQUED NBGC12) ; the
gatcgy, ata - 28381 aaattttgta agcgtttgta

gcgat
gcg‘é%?éétlt $itgydat ‘é@‘%ﬁjtll’f’?@aaat tac acgacgacag 28441

acagt aaaaa t gkdCy oA 45739CHOBEqhEHRC6€ i alr€ AE1 AU Gene
agt gctc

28501 gt agtt gt tg catg

gcg%’i%gﬁfé firgm Fh ga@tlgaaﬁa%&t dehgnce %t é%i% 1Y 5%33%'% 6?3 the
EI C gmgt;gr@irghaaﬁ daEgué SN 0agey ASHALADIUL Y BY 05 @iyt tcbcmnaa

aaaatttaaa, tactc a tttt cagct. tagatt
AT e oy PRt RO TR ghet T ihne 205 fity, £
cgggcaacag CSEQCEX Ng$: tdgecétatidy Mat @gdt S ar287Hd sequences
ctc t gc p
tca?ctf?\ﬁ??g ct%t C%}f&%&%’?ﬁ cggcc gégc’th%g t3ttt£%gEQ ID NO:

ccafyggthp ngéaatttﬁaas wnpsadinerha agd ghibdibaBt (P88 6 1
20t CHQPIESESEHRIEREFHITECHILCIEEDCHR . CR8Ed GBARE: 47); the Xmal

site is underlined), AH410-R (5'-
CGATCCCGGGCGGCCTCGAACTGGGTGTTCATT-3’: (SEQ ID NO: 48); the Xmal
site is underlined), AH473-R (5'-
CGATCCCGGGCGTCTCTGAGTTGAAGGCGCAC;3’:(SEQ ID NO: 49); the Xmal
25 site is underlined, and AH520-R (5~

CGATCCCGGGCACCACTAATTTCCTCTCGCTTC~3" : (SEQ ID NO: 50); the XmaTl
site is underlined) for PCR with the artificial gene sequence of
SEQ ID NO: 45 as a template.

SEQ ID NO: 51 is the sequence of an artificial gene

30 produced from the amino acid sequence of the HAl region of the
hemagglutinin of influenza virus H5N1/Vietnam/1203/04 by codon
optimization using Gene Designer available from DNA2.0, Inc.

SEQ ID NOS: 52, 53, 54, 55, and 56 are the sequences
of primers VN17-F (5'-GACTCTGCAGGATCAGATCTGTATCGGATATC-3’: (SEQ

35 ID NO: 52); the PstI site is underlined), and VN346-R (5'-



agcggt ggag gcaagggcgc 28921 attcacagca accgttgtca
tttataagta atagtgtaaa aatgcaaata ttcatcaaaa 28981
cattgacggg caaaaccatt accgccgaaa cggaacccgc agagacggtg
gccgatctta 29041 agcaaaaaat tgccgataaa gaaggtgtgc
ccgtagat ca acaaagactt atctttgcgg 29101 gcaaacaact
ggaagattcc aaaact atgg ccgattacas-t attcagaag gaatctactc

29161 ttcacat ttacgatta c agg t attaataata
Fcase TRCCIGOI0CAT G At A Ot (7 the Xnal

tttgg@@tlg;auggglqtlhgg; aviveid-gt gtg,a.t tat cgctaac 29281

R RS SRLG IS 0185 g 198
gct aatgggaugdagggeaagyt vaerTirgiagt 29401 agacggtgca

oo R LeR R IAAG bl o g 228 FE TRrtdig 9 P the xnar
agagiigdaausddrtighgait,t arQ5ak20aRt et cg tttaacaage -

e R T

tttésigot agcuzzcﬁﬁoune@)ngattm wgtiyttthet egti ftitcgad geargasequence of
cga%&ja%ah();:%t G99¢GR Eﬁigtttgcc 29701 cagcttttca
gtg

tcaa aaatgaacac aaaatctgcc aattcgggct tgtttttcac
10 SEQ ID NO: 57 is the sequence of an artificial gene

produced from the amino acid sequence of the CSP of Plasmodium
falciparum 3D7 strain by codon optimization using Gene Designer
available from DNA2.0, Inc.

SEQ ID NOS: 58, 59, 60, 61, and 62 are the sequences

15 of primers PfCSP opt-f (5’-GACTCTGCAGATGATGCGAAAATTGGCCATACTG—
3’:(SEQ ID NO: 58); the PstI site is underlined), PfCSP_opt-r
(397) (5’ —-CGATCCCGGGCATTGAGGAACAGAAAGGAAAGAACCATG-3": (SEQ ID NO:
59); the XmaI site is underlined), PfCSP_opt-f (19) (5'-
GACTCTGCAGCTGTTTCAGGAATACCAGTGCTATGG-3’: (SEQ ID NO: 60); (the

20 PstI site is underlined), PfCSP_opt-r(373) (5'-
CGATCCCGGGCCTTCTCCATCTTACAAATTTTCTTTTCAATATCATTAGC -3’: (SEQ ID
NO: 61);.(the Xmal site is underlined), PfCSP opt-f (76) (5'-
GACTCTGCAGGACGACGGARATAATGAGGACRACG-3': (SEQ ID NO: 62); the PstI
site is underlined), and PfCSP opt-f (205) (5'-

25 GACTCTGCAGAATGCAAACCCAAATGCCAATCCARACGC-3': (SEQ ID NO: 63); the
PstI site is underlined) for PCR with the artificial gene
sequence of SEQ ID NO: 57 as a template.

SEQ ID NOS: 64, 65, 66, and 67 are the sequences of
primers gp64-p-f (5’ -GACTCGGACCGGCCAGATAAAAATAATCTTATCAATTAAG-3':

30 (SEQ ID NO: 64); the RsriIl site is underlined), gp64-p-r (5'-
CGATACTAGTAGCACTGAGGCTTCTTATATACCCG-3": (SEQ ID NO: 65); the Spel
site is underlined), and vp39-p-f (5'-
GACTCGGACCGCGTCGTACARATCGAAATATTGTTGTG-3 : (SEQ ID NO: 66); the
RsrII site is underlined), and vp39-p-r (5'- '

35 CGATACTAGTGTGATTGAGAAAGAAATCTCTTATTC-3’: (SEQ ID NO: 67):; the



29761 caaatcccac atggccgggc tactaggcca ctcgggctgc
ttgatcttag tgtaccaact 29821 gttaaacaaa atgtatttat
tgttgttaat cactttcttc ttgcgtttgg acattttgcg 29881
ttcgtcttgc atgacaggca ccacgttaag gatatagtta atgttctttc
tttccaagaa 29941 atttacaata acggccagct ggtccatgtt
ggatttgttg taagagctcg attccagt449-30001 attcaacagc
ttttcatttt tgcacacggc cgcagtctcc ggagattgtt gctccggcac
3ooéaeTgtsetfcacJeSaﬁJ@dmﬂg)@€i? ckqr aﬁ%aﬁggt FCURHAEEn Geronic DNA as
gtthotaphatét gatgatat 30121 atttttttaa tgcccaacaa
cctggcaatt c tttﬂ%gﬂt gaagacacac cttacgcttc 3018% .
gaacat t t gt c%&?g 88%"@%%&36&99@%&% PERPECcPt HAMES

t t cvsv-icdaira (S0LALTCURIGCE0E T GARCRIATJACATTEAR@ B JGSEQ ID NO:

cgcagacgt tttct tt catcgtgtgc 30 t.gagegt gt

oab Do rTE Mg aidde BRiTartrt P 1USGer oChaot

C 2 aGRCTPACTTAGTGCIOBBRAGAGCETICATCTEGE €t E3Eg D Ait:gcaat tithe
ttgggg%gca.tc tt ta.tctttttc . 1 g )
aaadaad cc?lﬁ%ggt%%%%?lg %éﬁ%ﬁaggi8%%%38%%9%%%%%tg%§?%g8
30481 aaaat caaaa aattcaatgt aattgctgta atcgtacgtg
atcagttgtt tgtcgttcat 30541 ataattaaag tatttgttga
gcggcacgat ggccaggctg cgcgctattt cgcaattgaa 30601
gcgtcgeggt tttaacatta tacggtagtc attgccaaac gtgcccggca
acaacttcac 30661 ggtgtacgtg ttgggtttgg cgttcacgtt
aat caagttg ccgcgcacga cgcctacgta 30721 t atcaaat ac
ttgtaggtga cgccgtcatc tttccattgt aacgtaaatg gcaacttgta



30781 gat gaacgcg ctgtcaaaaa accggccagt ttcttccaca
aactcgcgca cggctgtctc 30841 gtaaactttt gcgtcgcaac
aatcgcgatg acctcgtggt atggaagttt tttctaaaaa 30901
agtgtcgttc atgtcggcgg cgggcgegtt cgcgctccgg tacgcgcgac
gggcacacag 30961 cagg%ﬁﬁg ttgtccggct cgattatcat
aaacaat cct gcagcgtttc gcat ca 31021 tatttgacac
tt aaaaaatt gcgcacacga gcaccatcgt ttgataccta attgcaacta

1. 0B GRat Gt AAHAT Aoyt TYRRICETY d 1 teat P ient
Autegrgabecetl tER ¥yt ¢ ayicleony zﬁe@¥@%aa gt t§UactaslitYhcas an
actaﬁgaﬁg@mtca@@tt@m@t@@ahhzcg@c@h@rﬁﬁﬁﬁgﬁ%%%hiy acggppable

carctegitgtat ttgaaaaaac tttttttcac gcggcgacaa ctgcttgtat

aatattigctbhe recdhBbhaaat rARACcaongedasakt gengt sacucitare
havihg§aaadcagoeggeitiggefht tccattccat 31321 aattttttta

t(hat bt akea asgatggeca bhgtaaat bgihegheat taqguaageadatSEQ ID
NO: Pd 3831 At @ad ! tiRass paaggetht ¢ i egtiatpoeggoaast beadéin; PLCSP),
andCccttggaac atttttcaaa 31441 cgataattta atttgtttct

qe9t togead catbhea g% bh9atbaaca i AlCgetgadequencel il gp6a

v1r%1t%$% 9§fea596 é& g&ﬁgégeﬁaﬁﬁtgﬁggﬂcﬁpgt gd6qa
hav ? %C%tl t%?q?c? gaS%tGgBEQS gégiegéggg ﬁggtL22858
s | %z;ggé i, hocies b SR -sepenl o R
ConbrshaattLe v@éaar Skt ¢ a%pgaaaeaa ?§5% pFQOtes and
CAG t paEe e al Hakegchaggtach 08941 (¢ Fbaaé c tttgttactt

| ?ff?aﬂaébeaéﬁtcéﬁ@aflﬁnftg8?@]5’670ée? tlecgege L rom eg@roup
conghehacyt©h: att aaccatt tgtgcgcata ttgattgtct cgttgttcce
(1) aacrggamaan3186AcK Pyavhgab cconyagosascIggeaenggeeng an amino
aci@ts¢gatace ceo®Risygtcgtohasginogacgdsct9339231of SEQ ID NO:70
as 40§ehgtdbig(Al | aggg@yitgehaaangadgngaanagnago gtadasettgence
condiit gcgten 34983 gtagtaritbiggeaggeaBtnlahcaaaaaan No.
L22@$§Cgéa§9§e§@1é§t@BgC Atgbattaat p32844,attcgttgcg

técgéééﬁﬁfngﬂﬁtAéﬁ?@awﬁﬁéﬁaEBﬁgglhEtQt@EQ@aeﬁ@baﬂﬁgtbh amino
ac1§2;9&u&99&t&gﬁgésefﬁéaékagﬁlﬁgtsgaalt@9g@a9ae@ageg ID NO:70
as a gene of (A), and a gene encoding an amino acid sequence
consisting of amino acids 467-512 of GenBank Accession No.
122858 as a gene of (B) (AcNPV-CAP-PfCSP/467),
(3) a recombinant AcNPV which contains a gene encoding an amino
acid sequence consisting of amino acids 205-373 of SEQ ID NO:70
as a gene of (A), and a gene encoding an amino acid sequence
consisting of amino acids 21-512 of GenBank Accession No.
122858 as a gene of (B) (AcNPV-CAP-C0/205),
(4) a recombinant AcNPV which contains a gene encoding an amino
acid sequence consisting of amino acids 76-373 of SEQ ID NO:70
as a gene of (A), and a gene encoding an amino acid sequence
consisting of amino acids 467-512 of GenBank Accession No.
122858 as a gene of (B) (AcNPV-CAP-CO/76/467),
(5) a recombinant AcNPV which contains a gene encoding an amino
acid sequence consisting of amino acids 76-373 of SEQ ID NO:70
as a gene of (A), and a gene encoding an amino acid sequence
consisting of amino acids 21-512 of GenBank Accession No.
122858 as a gene of (B) (AcNPV-CAP-CO/76),
(6) a recombinant AcNPV which contains a gene encoding an amino
acid sequence consisting of amino acids 1-397 of SEQ ID NO:70
as a gene of (A), and a gene encoding an amino acid sequence
consisting of amino acids 21-512 of GenBank Accession No.
122858 as a gene of (B) (AcNPV-CAP-CO/full),
(7) a recombinant AcNPV which contains a gene encoding an amino
acid sequence consisting of amino acids 205-373 of SEQ ID NO:70
as a gene of (A), and a gene encoding an amino acid sequence



ggtttgcgag aattggcacg 32161 tttgtccatg attggctcag
tgtaacgatt gattcaaatc aaaattgaca acacgtttgc 32221
cgtaat gt gc accggttcgc acacgttgtgc cgcgtatgta atccatgttt
atttcgctgt 32281 cgcaattgat tacacgattg tgttgggcgg

ttttat t aattta cqg.3234

cona§ i0g 25 3§&g§ gsi ??§9§95 e gl %agg R

Lz23 Ofsc6t9§§ c é g §g§a€$§? 9 g taaaaa .

8) gaafarPretNengt 8GHEYt "B24B1°PPHealacdc JaHa PG o amino

aCltit sagyeasac &g@agﬁaaaa pft fRabgaact fgt é?aé&g 55%Q ID NO:70

as aaasost @da (A0t gevdt 8t 9eRaaapradandt fet atabe eglgasgaaence

conaaaaggut b4 32580 etatst g7t SéLcedacaagankt jeeaaston No.

L22BE6t haagt gecacodt t§aa (AtNPVgCagtCRZ284146dt ecat ct c

(9) gat eaaoadtnaagt acygugwhi thggaatbihaaaaptaet eotadaayt en amino

acid2éBueatet tgaaasegayt 6€asnigeghedgact9aarat gaicgeQ ID NO: 70

as hUgeaechet (agacagat gt g83£6dnabtt eyt ggaanaacaagtgt sequence

con€9Eti g8t 82 gRieeCcLEabsggacgigabe aahbghaaatcd482bn No.

122865t 5Caag, ES %QCQE t (hegeRacsadCcegacgyaaac gggegetgte

mgt t%ggg ﬁ 1,.gRbgtL198A abaraaacca ghakgaabbling an
Lreota accgaaegt o sgpo 1D

aml Congl(S:£ m§%g4£ _gL
§§a§?g§t§en§8%§39 %ngggg%e%%% facas agaaat Liga

sequence consisting of amino acids 467-512 of GenBank Accession
No. L22858 as a gene of (B) (AcNPV-CAP-CO/full/467)

(11) a recombinant AcNPV which contains a gene encoding an
amino acid sequence consisting of amino acids 209-373 of SEQ ID
NO:70 as a gene of (A), and a gene encoding an amino acid
sequence consisting of amino acids 467-512 of GenBank Accession
No. L22858 as a gene of (B) (ACNPV-CAP-PfCSP+209/467), and

(12)

amino acid sequence consisting of amino acids 76-128,
373 of SEQ ID NO:70 as a gene of

(A),

a recombinant AcNPV which contains a gene encoding an

and 209-

and a gene encoding an

amino acid sequence consisting of amino acids 467-512 of

GenBank Accession No.

PfCSP+76/209/467)

<GenBank Accession No.

1 gaattctacc cgtaaagcga

tgtataatga
61 catcatcccc
ttcagttttg
121 aaaacaaatg
tatgactcaa
181 gttatgagcc
atcgtgcgtt
241 acaagtagaa
aacatgacat
301 cagcttatga
aaagcgagtt
361 cggttatgag
atcgtgcgtt
421 acaagtagaa
gtttatgaga
481 taagattgaa
tacaatgcgg
541 ccaagttata
ccgagttgtt
601 tgcgtacgtg
aacaaaaccc
661 tagtattgga

tgattgtgtt
agtcatacct
gtgtgcaaaa
ttctactcgt
ctcatacttg
ccgtgtgcaa
ttctactcgt
agcacgtgta
aaagattcta
actagcgaag

gcaataatcg

122858 as a gene of

122858 as of August 07,

gtttagtttt

ttacaagtag
aaacacgtta
catgagataa
aaagccagtt
attgtgtttt
aacatgacat
aaagcgagtt
aaatgtttcc
atctgatatg
aagatgtgtg

atttaaccaa

(B)

2007>
gaaaaacaaa

aattctatcc
ataatcttct
gtttatgaca
cggttatgag
acgcgtagaa
cagcttatga
gaaggatcat
cgcgcgttgg
ttttaaaaca
gaccgcagaa

cacgtctaaa

(ACNPV-

CAP-

tgacatcatt
gtaaagcgag
gatatcagct
tcatccactg
ccgtgtgcaa
ttctactcgt
gtcataatta
atttagttgc
cacaactatt
cctttgcggce
cagatagtaa

tattatgatg



33001 cgagatcatc aacgtctttc tgttgcaaaa ttcgccgcaa

acgcgccaca tcgcccttgt 33061 accaccgatc tcggcacaca

agctgtagca tttttaaatc gtgategetc aagctattaa 33121

ttctggttag atttatatag tcgtcaatat cctcgggcgt ggtttgcgtc

tgtaa 33181 aacgtgcaaa atcaaacatt tttatgttgt

gtg% ?5 tct aacaaatcca tcggcgttca 3324% cactt

gcg% T BE9CHA9EGaBET A GEOT bt a5 62 gaae E ggﬁaa?gg%??aagaCtt
tgc@g3089egt acaaaac cagcacttca tcttccagtt tgcacgett

cggBhaaaacatgetggearasdtBba Hevecagaeed @5@@%@%&5% acagaaaagt
gtcatgacéht gg aaaat aacgc ggaattcaac agacgactag 33421

ag8atgyyygotaggat gygcaataad gatgacadatgaatagtcgcggc ggttacatgg
tgtgaaggtatta cgacagcagg 33481 gctattgcac gcaacaggat

gcgoat tetbhatgtgeghgtetagacgacaggggecggacygghgccatd3dgdtagattcg
aaabaygeggccyg tttgeccgace tgcaattttg tatcgttccg cgtgcacatc

gacgagiflgcacaa’d36Plgagsghecaaaat ecagegttgagaataht ttaatttaat
taa@g{{&ggaga aagt ct ggcg caacgccaac 33661 acgt gggccc

gé Qgﬁgtké%ﬁkg%QE%aQEQ%QCEEE%c%%%%%a%gk%a%%gg%cCtCa
Ct

tgc% E g ﬁtacacgcgcsgg%ctac?agactaacatgta
- %g c?ggg i gf: Alice rastofobitighgeaaaa it teagas

t” "agaaaac 3841

aca ftatcagttt acgaacaaat

t agat

aé&ﬂ@tagga Gﬂgﬁgaﬂéﬁt gtct& E&c@F?aég%kgéatga
caaggteggtgottaadat§ P@ata tcttagatta 33961 cgagcgcgca
aﬂé@écé@a@ttﬁggét@@é&cgégéat&g@@t§¢é@@C§€€§t dCaatt a

ccgB482dgtaadtygcgacyt gcaagaat tttttgacca agcgcccgac

aadegacgatgtceaact btgacaccggd@8ytatacgaaddygteccgaaioct at

ggtépysgsat cacgagaaaaggc atacagtgga tgattaacag

1321 gacaaatcca ccactttggc
cgtctttttt ctgcattatt

1381 tcgtctttct tttgcatggt
tgcggtttag atcagtcatg

1441 acgcgcgtga cctgcaaatc
ccttgatggc aacgatgcgt

1501 tcaataaact cttgtttttt
gcgccaccac cgcttgcagce

1561 gcgtttgtgt gctcggtgaa
ccaactgttt gctctcctcc

1621 tcccgttgtt tgatcgcggg
gcacttgagg aattacttct

1681 tctaaaagcc attcttgtaa
tggacttcat aatcagctga

1741 atcacgccgg atttagtaat
aatacagcgg gtcgcccectt

1801 ttcacgacgc tgttagaggt
tctgctcaaa taacgatttg

1861 tatttattgt ctacatgaac
ctgtatattt taaactgtta

1921 gcgacgtcct tggccacgaa
ctagcacgta ccgcaggttg

1981 aacgtatctt ctccaaattt
gagccatttt gatacacgtg

2041 tgtcgatttt gcaacaacta
aacttattgt ggtaagcaat

2101 aattaaatat gggggaacat
gttatgaacg cagacggcgc

2161 cggtctcggc gcaagcggct
cgcggcaaac atcgcaaaag

2221 ccaatagtac agttttgatt

aactaaatcg
ttcctggaag
tttggcctcg
aacaagttcc
tgtcgcaatc
atcgtacttg
ttctatggcg
gagcactgta
agggccccca
acgtatagct
ccggacctgt
aaattctcca
ttgtttttta
gcgccgctac
aaaacgtgtt

tgcatattaa

gtgacctgcg
ccggtgtaca
atctgcttgt
tcggtttttt
agcttagtca
ccggtgcaga
taaggcaatt
tgcggctgca
ttttggatgg
ttatcacaaa
tggtcgcgcect
attttaacgc
acgcaaacta
aacactcgtc
gcgcgttcaa

cggcgatttt



34141 agaaaaaaacC ggccggccca acggcggcgt gcttgccgac

gacat gggac tcggcaaaac 34201 gctctctgtg ctaatgttaa
t cgcaaaaaa caactctcta caatt a ctctaatagt 34261
gtgtcctttg tctttaatca atcattgggt aaccgaaaac aagaagcatg

aattt 34321 taacatttta aagtattaca aatctttgga
tta?gEE BEaEB ttgageatt accacatt

g 34381 o] ccacg
¢§acgetedtse ggéégch?FééaﬁF G a0ES5a 85584 gﬁgzgcagtc
gctggaqastaageergPttClcaacccget ggcatcgagt tgttctagat
gdadégtavacorattagaaacotatygqs0cIee§e489a6§2§66§CGcaca
ggtaggtggcgtggcggtutgacc gcaacaaacc gat ggtgcat 34561
t ad0dgcagaacggatc cacacaegagce acttgtggacat gead Jecgatgat t a
cggatbhblgeacgtcgd462l atgtcgtcct tttaacaatc caagagtgtg
gaagat gttaagadlyjgaaaacataggast ebat cgaaadsGdt aaaatggcat a
tgg %@@ gtat fagthaaaaaaat tgttttaaaa cgcgacaaat ctgaaatttc

4651 ttel %@@%& ¢GlRRacacd @:g%k@@g@ trglaeatgida

tg CQQEEE gat g.aaggagaaaa 34801 aacgttgtac gataaattaa

agkd E %%g%ggQ%%%aQ%%%a%%%ggg% %Qt %%%gQ%Q%c ct 34861

taa ? g aaa % taagccgatt gcagcaaatg cagcacgtgt

é 21 act aatt %%%%g%a%é%ag%agé%accc
aaacaa

gggGQ? 5§b§§9§C§§ @aﬁt
tttﬁBEF FFtFécﬁﬁ tta tatgagcagc

gagdt c?é§§g§§@$ﬂ @9F@§F§§§é

ttaggataagathaataceggttt cgcaat gggt 35101

addaflatttg tasaadt et teddatagdad caacas

-94- gggggpaaac

gaatattta

Tgtitaat gt a

acadbd6dccacgygygtagcht aaaagt gg aagacaggat tttggccgag
acgacattetaaatgatygeiogetds2al caattacteeda catosparataatt
taakgefoett fegaaytaagt gc ggcggcgtcg ggttaaactt 35281

228406892 a23CEC Algtrg daaaicgt ttagr weeleatdgy taaeitgcaaa

gtahtgggttocatiedddggcgcaagac
a%@@ﬁaggﬁﬁacatga cccccecgtagt
gaactgccga ctacaaaatt
3001 accgagtatg tcggtgacgt
atcgaccgtt agtcgaatca
3061 ggaccgctgg tgcgagaagc
tcgtataacg tgtggagtcc
3121 gctcattaga gcgtcatgtt
ttaattgatc ccgatgattt
3181 tattgataaa ttgaccctaa
aatggcgggg ttttggtcaa
3241 aatttccgga ctgcgattgt
cccactatta atgaaattaa
3301 aaattccaat tttaaaaaac
atgaaagaat gcgtagaagg
3361 aaagaaaaat gtcgtcgaca
atgcctccgt gtataaaaaa
3421 aatattgaac gatttgaaag
ggtatgtaca ggaagaggtt
3481 tatactaaac tgttacattg
aagtgtgaaa accgatgttt
3541 aatcaaggct ctgacgcatt
tgtgtgggtg aagtcatgca
3601 tcttttaatc aaatcccaag
tgccaaaaaa tgaaaactgt
3661 cgacaagctc tgtccgtttg
aatcctattt gtaattattg
3721 aataataaaa caattataaa
aacgatacaa accaaacgca
3781 acaagaacat ttgtagtatt

cgaat cagt ¢ gt at gggaca

gacaacgatc
taaaactatt
cgcgaagtat
tagacaagaa
ctccatacac
acatgctgtt
gcagcaagag
tgctgaacaa
aaaacaatgt
caaacgtggt
tctacaacca
atgtgtataa
ctggcaactg
tgctaaattt

atctataatt

acgcccaaaa
aagccatcca
ggcgaatgca
agctacatat
ggtattctac
aacggctccg
aaacatttgt
caagattaat
accgcgcggce
ttcgtgtgcc
cgactccaag
accaccaaac
caagggtctc
gttttttatt

gaaaacgcgt



acgtacgt gt acaagatgct 35401 aaat gt ggaa gacaacagca
t cgaaaaat a cattaaacaa cgccaagaca aaaagattgc 35461

gtttgtcaac acggtctttg aagagagtct gctcaattac gaagacatta

aaaaattttt 35521 caacttgtag ctggtaagtc gtcatgaaca
cccgat at gc tactt ctat gtttgcgacg 35581 agttggtgta

agtgsg ?F?aﬁgt%%%%E fitta gtaacatgtc ccettce

35641 seé cate

heggey catgs

yPekhaasaeq

gg Eggagcgtttt

acagtgteehchitegtteghcgg 35701 aact aaaaat tggcaacgg
gBBﬂégaﬁtea@aéﬁQta@g@c@éa@@g@@@tt§§§§§a@§€§a§§¢6i

tctcatgactggactgtygttaagac gcaagcgctt cgagttttgg cccgcetcgcet

acoktcgechgadb83t taecgachgga etgbtgately acatgyetgé
atcoaggypht cagegghgeggcg ctacaacaga 35881 cgcgtaatcg

aebbtgegggteathegcatesadaaegehggtaaatcatttaa tagggggat aga

gtaBagtdcaagtt geggsthcaacacaga atgcaatgtg aaagttgtcg

a@@@ﬁgé

*CHgeicdes g
ttt*z%s&?%g@%aggggg

ttagcagcac cgga

4261 taactttcca aaatgttgta
gttcacctcc cttttctata

4321 ctattgtctg cgagcagttg
ccattgtaat gagacgcaca

4381 aactaatatc acaaactgga
tgctgatatc atggagataa

4441 ttaaaatgat aaccatctcg
tgttttcgta acagttttgt

4501 aataaaaaaa cctataaata
cccaccatcg ggcgtaccta

4561 cgtgtacgac aacaagtact
atcaagaacg ctaagcgcaa

4621 gaagcacttc gccgaacatg
gaccccctag acaactacct

4681 agtggctgag gatcctttcc
aaactcactc tcttcaagga

4741 aatccgtaat gttaaacccg
ggatggaaag gaaaagagtt

4801 ctacagggaa acttggaccc
cccattgtta acgaccaaga

4861 agtgatggat gttttccttg
agacccaacc gttgttacaa

4921 attcctggcc caacacgctc
gtacctcatg acgtgattag

4981 gatcgtcgag ccttcatggg
cgcatcagcc tggctaagaa

5041 gggcggcggc tgcccaataa
accaactcgt tcgaacagtt

5101 catcgatcgt gtcatctggg
gtttacatcg gtaccgactc

5161 tgctgaagag gaggaaattc
ttcaaagtaa aggagtttgc

5221 accagacgca cctctgttca
acgatacatt gttattagta

5281 catttattaa gcgctagatt
gacaattgtt gtacgtattt

5341 taataattca ttaaatttat

aaaat

cgaaccgtta
tttgttgtta
aatgtctatc
caaataaata
tgccggatta
acaaaaattt
agatcgaaga
tgggacccgg
acacgatgaa
gcttcatgga
ttgtcaacat
tgcgttgcga
tgggcagcaa
tgaaccttca
agaacttcta
tccttgaagt
ctggtccggce
ctgtgcgttg

aatctttagg

2t 9+€akgeoLhae 3600t agaaraaait teacrgbita
ot E@ g%@ggtgctattgcgggcg ttcgtgtctg@%6gél

%g%ﬁg%angﬁéa%Q%gag%%%gc??%aact

atata aat

laga Loatgattge Solod

§§€ctt€%€%

iesianat g

ttg

e ane

aacaaaaaca
aaaataacag
aatatatagt
agtattttac
ttcataccgt
aggtgccgtt
ggctaccctc
caagaaccaa
gcttgtcgtt
agacagcttc
gcgtcccact
ccccgactat
caacgagtac
ctctgagtac
caagcccatc
ttccctggtg
gtattaaaac
ttgatttaca

gtggtatgtt

ftgcat acca



36241 aaaaagtgtg ctgtttgcca gcaactctgc aaaagttaac
gaacgcat ca ggcggcgagc 36301 gcgtgacgac aacgacgacg
acccctattt ttactacaaa cagttcafaa agattaattt 36361
tttaact aaa ggagtaataa atgtttataa taaaactgaa aagtgtatta
gagcgacgtt 421 tgatggtc tatgtggtta cacgcgacgt
agagrPaatgt geceetgehhaca agag?tata? 22481 g%ga ?
ctodédc é§@9F9§§§a6F€§a§§F9§céEFEaééééﬁag g € Sgatgta
atages4iotagreehgadattttggttttt atgtaaatag caaaattatg
- 8861t togegiegs tetgaarcggualeb0ut§tt§gegoeecaret§t tt aa
gctggeatbtgttaegggaadt gc gagt ggttgg acaaaaat at 36661
aaaadctglog ctrgbbagaat chaagaadagtcbbgtat tagt aggtaggcaac
aatethogacatgt3g42ittctatcgtat tgattattgt catagttgta
a&@%ﬁikb%%tb%b@&t&&@&t@&@&@tat@aa§§%8t gatcagcaatta
aaagkg@@ggtg@ tgecagtaaa aacaatgctt ttattgatct caatcccttg
b ceg¢ %%%E% %E%%%%%%g% tagtachace ael@eedihe

gta§%%88§%°%8 @889@ aac aaCaacagca tagtggcctt
aC aaca

g b agga ¢attcaag aacl
d

at ctct C at at
g4tcedt §? 25° 8
Rt PEGRLCTLCY Tt
atagccacac gacgcctatt
5821 aattgtgtcg gctaacacgt
gagctttttg gaattatttc
5881 tgattgcggg cgtttttggg
cccgatttta attcagacaa
5941 cacgttagaa agcgatggtg
gacggcaaat ctactaatgg
6001 cggcggtggt ggagctgatg
ggcgcaggcg gggctggcgg
6061 cggaggcgga ggcggaggtg
ggtttaggct caaatgtctc
6121 tttaggcaac acagtcggca
tcgggcgecg tttttggttt
6181 gaccggtctg agacgagtgc
gcttccaaca attgttgtct
6241 gtcgtctaaa ggtgcagcgg
ggtggagcgg gcggcaattc
6301 agacatcgat ggtggtggtg
ttaggcacgg gagaaggtgg
6361 tggcggcggt gccgccggta
tgttcgcgca cgattgtggg
6421 caccggcgca ggcgccgctg
ctgcttcgag gcagcgcttg
6481 gggtggtggc aattcaatat
taaaaatctg ctataagcat
6541 tgtaatttcg ctatcgttta
cgctcaatgt aagcaattgt
6601 attgtaaaga gattgtctca
ataacaagcc ttttcatttt
6661 tactacagca ttgtagtggc
acgtacatgt atgctttgtt
6721 gtcaaaaacg tcgttggcaa
acatctctgt tcagcaccac
6781 tgtgttgtcg taaatgttgt
gcagtatcga cacgttcaaa
6841 aaattgatgc gcatcaattt
aaataagatt gtacagattc
6901 atatctacga ttcgtcatgg

cgaé

cg@ ?g
Ladaaatt ggqac

acaa
aaga

ccgcgatcaa
cgggtttcaa
caggcggtgg
ataaatctac
gtggcggtga
cctcaactat
gatttttttc
gttgaggttc
gtggtggagg
taatttgttc
gctgcacaac
tataattgga
ccgtgccgat
agctcggatc
gagacacttc
gctttaaaat
ttttgataat
tgttgttcct

ccaccacaaa

¢l %a%%%%t%%%%%

agc aaaaag ct gaaaaggt

CACQ A
atttgtagtt
tctaactgtg
taacatttca
catcggtgga
tgcagacggc
tgtactggtt
gtttctaata
cgtcggcatt
cgctggaatg
tggtttagtt
ggaaggtcgt
atacaaatcg
atttaacaac
ccgcacgccg
gctgtcgtcg
atttaaaaga
ttgcgcttcc
attattgaat

tgctacgctg



gt ccgt ggac aagcgttccg 37081 gactttggta ccgtgtgcca
cacgctcata gggtattgcg tacgctacaa caacaccagc 37141
gacacgttat accagaaccc tgaattggct tacaatctca ttaacgggct
gcgcatcatt 37201 tgcagcaaac tgcccgatcc gccgccgcac

caacaagcgc cct gggccc ggtcgccgat 37261 tggtaccatt
caagegehdadc %C%%fg gag gt tttatga acatt accat t gct aaac
39351 gaaRcachge ALeaOucE AGECHEEPCE LecaRyagLe
aacgeggget chgigeagratct g 37381 cccacggecg tcaact cgat
g@geﬂggcatacggaaggcagag@aa@t§§a€tg@geatg§§9t3?gﬁg
cagghgeceghatatcgtacagt ca aat cttgcgc ggatattcat tggcgcaaat
t aggtaagagt8¥508¢ gagggaghae bdagaagttct aaagatgate
agc@egthtecghaacgtgact ca aggcaacggc 37561 ttgcacgtcg
attagakabtaas€categateacaadthggcgtgccgegaht aeggcevatt gat a
atcd¥Bilggakteatactghtacgtttge ctattacacg tactattttg
03984099t -aaLcaacagg+84684 aheagthkaa @gag@g@@a@
cttggg@ g%g g9-905apLgccy agggagttgt ggtgccaggc 37741
081 9LEnEaBEaEES g%gagkkgkagkggagég%gega@gg%%%@tttat
a cht ggccgtcc attcggdgccga ttactccaaa
42tftCaaa aacat at

cttgatcgcg tgta

tac
cac ft%%
?%&%%w%ﬁﬁg%%%@fﬁ&%%a%%%%%%we

7381 cgattacgga ttgtgcaaac acgaaaactc acttagcgtg

cacgacggca cgttggagta

7441 ttttagtccg gaaaaaattc
tcgtttgact ggtacgccgt

7501 cggcgtgtta acatacaagt
ccatttgaaa aaagcgaaga

7561 cgaaatgttg gacttgaata
tacaatgaca ttggcgtttt

7621 aaaacacgtt cgtaacgtta
tgcctaacaa gatacaacat

7681 agattgtaga ctcacaaatt
gagtttttgt cgtaaaaatg

7741 ccacttgttt tacgagtaga
tctaaaagat gatgtcattt

7801 tttatcaatg actcatttgt
cgagtagaat tctacgtgta

7861 aagcatgatc gtgagtggtg
attgtaaatg tttattattt

7921 aaaaacgatt caaatatata
tttcttcaca atccataaca

7981 cacaacaggt ccatcaatga
tactatgtgc atgtaacaaa

8041 tcaaatacat cttttaaatt
gtctaccaaa atctttaata

8101 accctataac aaggaaaaga
tgccgcgcag atattgaaat

8161 aaaatgtgca tgcacgacaa
ccttgcctat accgcaaaac

8221 cggccataca tttcggcgat
attcgtctac gtgtaaacga

8281 tcatcataat cactcttgcg
ccgcttccga caaacgaggc

8341 accaattcgg cgggcacgct
cataagttac cacacaaaat

8401 ttattgtacc accatccgac
acacgttggc gatgcgcagc

8461 agtttcccgt ttctcatgaa

gacacacaac
tgctaaccgg
gcatgaagcg
acgctcgtga
acaaacaaat
attctacgtg
tttaaaacag
ttaataaaat
ataaaaacaa
gtttttgtct
tttatacaca
cttttcttct
cttgtgttta
tacacgcgga
caaacgaata
tcgatacatt
aacgtcgtta

atattcaaag

tatgcacgtt
cggccgacac
tcgtcagcaa
ctttgtgtac
tataaaacat
taacacacga
acttgtttta
cataaaaatt
tctacatcta
ttatccgaca
tctttacatt
tgcgtggttt
ctaaaatgct
caattgtacg
aattttttca
attctgtgca
ttagggttga

cggcccaaaa



37921 attcaagcgc ccctgtggac catggcgcgg cgcatttgga

at cggcgcgg cagaattatc 37981 aact ataatg ccaacacggt

gtcgtttgag tcgggtatta ttttgcaaag tttgaacgga 38041

atcatgcgca tcccgtcggg caccacgtcc acgcagtcgt tcagaccgac
taabg ccaa 38101 acggct at ag ccaaaaccga cacggccggc

aatgg aa? tac c
%&céﬁ%@cf gadt £ ﬁﬁtgFgﬁﬁg ?gg??cFSEaaagcgcggcat
atapetgeagckacatttga2: tattacaaca tt a accaaact cg
cﬁéﬁécaﬁgﬁgéaéaégﬁgé§g§§?§§tF@?ﬁgca C§Sggft8F§§§8agag
acagthegteggecehbehegaac gatttgtcat ttgaagcgca aagaattaac
38841 aagasigaact tgutHyaagy catostgere gaelgogegsg
ggctctygyeat ggaegtycctat c 38401 acaaacatca acgtgccttc
t et7Qacggytcecgaagt cccagattotagtgytcgaagt agycaactg88461l
cgctiageagat aagttgehtht ca aacaat gtac acggccacgg cttcggectg
t BagaagthatcacgdB8eitgadeheygaag cgbeattbcggatittacetgaga
acggggggggggg Ltgattecga cgaaaacatt 38581 tat gtaaacg
gg a@gggc%g'tgéagg%a%%gt agblgalkecet 3gak s2akggt caaa
cgt% gg gtgtcttt catgtcggct aacgaagaca
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te caagggstagigattyt Gt a8 e alt gagaatg
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tgtBBbYatet egbbpattggaactgttta attttaatgc taacgcegtac
ad8viacgotcgrbecgaeygaagcgl39fUL cgFadarggaa ttrrgddcagaa
tctgagtchbgghaaghgtecgatt tcttcgccgt catccacttc 39061
catatlabthggattyet toaytegattat geatt tittetaagittta cgogtaat t ct t
ttt§§8gataalactgtaddid2l atctagtcgt tgggcgacct cgccaatttt
agagaaacatibabeCgaca tetaar! et tat tt3P b¥hggegagigact
tca%%%SQQECE@ gggggggggc actttttaat gtgaatatta aaaggttgtt

cctc
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9 tat grtaau LA gtldas YerRe
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9301 acgaactgag acaagacgaa
gattgcgagt atttgcggtc
9361 accagagagc gacaattttt
agaaatgaaa tatcatttgt
9421 ataatatagc aattgtggaa
ttacccattt gagccaacgc
9481 gcgattgttt aatatgcaaa
taattcattt attgtttcgt
9541 tgtgtaaata tttagaaaaa
tatatattat ttatacgaaa
9601 taaatacata ataataacta
caatacttcc tgtataacct
9661 ctctaactac attaggagta
tttagctatt tttctaattt
9721 tgtaatgttt atcgtagagt
agccaacaag ggatttgggt
9781 gcacaccgtc atagagtact
catttttcgc ttgcgaaaat
9841 gccgctcttg gcccaaaaca
gtcgatgcgt tccgaaaata
9901 cggccaaatg ctggtgtttg
caccgtgcca tttttgcttt
9961 ccgccacgac ggcggttttce
catgttaagt ttggcgtcga
10021 gttcgtgcaa acgcaattca

ttctatgcca
agtgtaacaa
agtgaagatt
caaaaaaacc
caaaatgtac
ttatacatgt
caatccacgt
ttttcgttaa
tccatgtcgt
aaagcgagtt
gtgatgtcgc
aatttttcgg

aactgctcaa

aatcatcatg
ataaacaagt
gcaacggatt
aatgtcctcg
aatcaaactt
ttttatttta
caattacacg
tacattgaat
cttcaaagcg
tgatgcggtc
gcggaaacgt
ccgactgcag

acctgttgcc



39301 catttagttt tataacagcg tcggtaattt tattttttaa

agt aaacaga ccaaaat caa 39361 aggtgtcttc gacaggtacg
attattttcc cattgacact gttttcgtgc acagatat aa 39421
ttttatcacc gtttattatt ttgcccaaac acacgtactc gtttcttctc

cac E?%F?ggé' 481 tttctaaaca attcactttt ctattatcgt
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tttytgagaasgagaanagtttt cgttgtccgec gctcatctge acgtccgecg

agcraatatead’39@t gecatighgely claaacigea gaceetticaily
tat §O8gea§0e§cgeaataat at cgtggtcgaa 39961 ttgegtcatg
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ctagfccggaattc ccaaatgttc cacgtcgatg
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att ?%?%géft LtE9aed8cct cg cgt
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gttccataac caggatagca

10621 ttgctttagc ttgtctagca
gaaaatttcg ttcccttata

10681 attatagctg tacggtgcgc
caaaaaatat ccctgtccac

10741 gtccggccaa tactgcaacg
tcttgcatat gcggaacgta

10801 caaacgtacg gcctctctca
ggctgaatgt aatcactgtc

10861 caactttgca ggtttctcga
cgaacatttt gagcggacgt

10921 gattttaaac ttgtcggtga
ccacggttgc cggtatacat

10981 gactcttgac acgttctctt
gccgtggcgce caatgtaaat

11041 tttcagcatt aaatcgtgtt
tcggcgtcta cgacccattc

11101 cctgccgecg ccgtcegtceca
gacactttgt tttgcacaat

11161 ataactatac aattgtgcgg
gcgtgaatcc agcgcgcegtt

11221 gaccgtcatg aacgcgtact
atggcgtccc acatcatgtc

11281 gacgcgcttc tgcgtataat
tttgaacttg acctcgattg

11341 tgttaatttt tggctataaa
gttacataat caaattacca

11401 gtacagttat tcggtttgaa
tggcttgcac tgctgtctac

11461 gcttactgct gtaaatgcgg
cctacgccag cttacagcca

11521 ccatatagtg tacaaagtgt
aaatgtcaca acgttacggt

11581 cgtcaagccc aaactgtttg

ttaaé

tag 40261 tt
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cggacc
attcctttgt
gtatttgttt
tgagcgcgtc
cacaatgcgc
aagccttgta
attttaacca
ccgtgtaaaa
cgtcaacata
acggtttgac
aggtatcaaa
tgcggctgtce
tgcacactaa
aaggtcaccc
gcaaaatgac
ccaatatatt
atattgaagc

cgtattcaac

caacC
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tatacaacga
gttaacgtta
caagtttgaa
aaaactgccc
ccgatgcacg
caaatgaaat
caacagaaac
atttttgtaa
gtgcacgtcg
atatctgtcg
gttgtacgca
catgttgccc
tttaaaattt
tattctctgce
ggccgtgttt
ccttgccgaa

taaaacttat
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tgcatgctta cgcctcgatt 40321 atcacaat ca aaagt agcgt
gcggcagcag atccttaaaa gtttccacca gcctcttcaa 40381

aactgcgccg gttttaaatt ccgcttogaa catttttagc agtgattcta

attgcagctg 40441 ctctttgata caactaattt tacgacgacg
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ct{t ttattcaacc gagcgtgcat 40501 gtttgcaatc
refdreaa ttt tc ttat%t attq%itgicac
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aatgtabgttgaaagatgggat aa cgcttggcgt 40801 gcgggtcgtc

atigatlt teery teagedc acea teattatdt traes actceEt ttdardagdadat t gg
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12061 ggccaacatg tccaacgcgt
cccaacacac cgacaattga

12121 aaaactacgc aacaaggtgc
catcccatat ttgacaacaa

12181 ccgacccgtg ccgcccagceg
atccatcttg taaagagcgc

12241 gccgttgacc aaattaagtc
aacaagtcaa aaagcggaac

12301 gatttacgta agttttgggt
tttgcaaacg agtttcttta

12361 catgttaatc aatacgttca
atattatgga aaattgacga

12421 cgaagtagta aaaaacataa
acgcaaaatt ggtttaatca

12481 acgcgccgtg ctgcgtcata
acgcaaggcg gactacaatc

12541 gagcgacgag gccttggaag
ctgcccatga tgggcgacca

12601 gttttaccat gcgcacaaat
cgcgccttgg acactgttac

12661 cgtttccagc gatcaactac
ttgtttaacg cgcctaccta

12721 caaaaaacac atggccgagt
gataaagcaa cgtttccgcc

12781 tctagataaa gccatcaaat
tatagacatg acatcagtcg

12841 tcaattgtat tcattaaaaa
tattcaaatt actacatgta

12901 taaatctgtg ttttctattg
ttttaattac gtcaataaat

12961 gttattcacc attatttacc
ttgtgcgact gcgcacttcc

13021 agcctttata aacgctcacc
gtgccaggac gttcaaaggc

13081 gaaacatcga aatggagtct
cagtagcaat caatttgctc

13141 cgttcaaaaa gcgccagctt

tgctcaaaca
aattgctttt
tgcagtatct
cggtcatcaa
cgagcattga
aaacgttgga
cgttgccecgce
aaaaaatggc
ccgggatacc
tacagcaact
tagtggcgat
tatatgcgct
tcacagaacg
caacagctgc
taatgaatca
tggttttttt
aaccaaagca

gttcaaacgc

gccgtgecgg

acttttg{atcc ]"%gggiaa%??g%caat ttgt

acagtttgga
gctaaacctg
tggcggagga
cgcgcaaatg
caccaaatcg
taattacacc
caacgtaatc
ggcgtttatt
catggtgtgt
cggcgtagcec
aaacgacgtg
catcaatcat
cgtaattcga
caatgtaccg
cttaacacac
gagaggggct
ggtcattatt
gcttatgtgc

tcggttctgt
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41161 accgtcggcc gtcgtacacc caattaatct ttgcgttgct
caccaacaca ccggccatgt 41221 acagcacaag tccgtcgtct

agcgcaacgt aatttttgtc
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caad3tgattaa
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tcgac ggc agcg

13621 tgctgacggc ggcgtttggt
aaatagtcgc cggttcgagt

13681 ttataaatcc ggacgagatt
aattaaacat ttgcaagatg

13741 aatctcaaag tgatattaac
aggaagagcc caattgcgtt

13801 gagcgcatta ccataatgcc
agatctgttt aaatgtcaga

13861 tgccgttctc cttttgccaa
tagatggctt tgatagcgct

13921 tatattcagg ctaccttttg
caattgttaa caaatctaac

13981 gaaaagcatg taacgtttga
atgaaggtac aacaatgcct

14041 tatgtcattg gaccattata
ccgaccgtaa agtgaaggac

14101 gtggtggatt caattcaaaa
tatttattaa cgaggctaat

14161 gtgtataaca aatggaatat
ataataacaa tgaatctgtt

14221 ttagtaaaat aatgtagtaa
aattataata ttaataaaaa

14281 aaataatgtt actaaatggg
acgggtagac agctattaac

14341 tattttattt atttttaaat
aaaattgtgt tgttttatta

14401 gtataacgaa aaaatacatg
tggtcacaca aactcttgtg

14461 tggatagttt acgtaatgag
ccgctaaacg tgtcggtggt

14521 caagtagatg tgcattaatt
ccgcttatgt caagtatttt

14581 tttcacaaaa ttggtaatgg
aaacacatgt cggtgtgatc

14641 gttgacgcac gagttgtacg
aacaagcgct tgagatgctt
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tt 41941
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gggggggatt ctgtctgtaa 41821 tcttcaattc
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gtgggtctat cattaaacgc
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tcgcgagtca
gctagtggta
gcctattaat
atgtatttta
attcaaagta
tagcattagc
cgggtttgta
ttctgtcgac
ccaacagaca
gcttaaaggt
aatttataaa
ttcctgegtt
ttaaataaat
acataaaccg
ttaaataggc
tacgacaacc
tttcgttttg
attccgccgg

aatcaaactt

tagtttatga
aacgtttaat
ttgaaaggtg
atagatactg
ttgattattg
gatagtgtaa
aggccggacg
gctgctgtcg
atgttaaaag
ttaatttata
ggtagataaa
aaattatttt
gtattgttag
cttccaattt
gggcagttgt
caaagcgggg
ttccttgtac
caggttggca

gttggtgaaa

tgagcaaa
agtagcca tttggtaaac
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ttttagcaaa tattgaaatt 42001 tttgcgcaac catttcgtag
tccacgttgg gcaaacat gc gttgcggcaa aggaaaaact 42061
ttttgcccge cacggtcatt tcgccgiigaa aaaaactgcc aataaatttc
acaaaatcct 42121 ttttttgctt caacattttc tggcgcatgc

it
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tggtcggg g%tggg

15181 attagtttgc aggttgcaaa
taatagtcaa aatctatgca

15241 ttttaatgcg cttctgtcgt
gctgcgcctc cagttaacac

15301 gaataaaccg ccgttttcgce
tctttgataa atgccaactt

15361 tgctttagcc acaattttat
tcctttgtcg taatataagg

15421 taggacgcca agatttagtt
atgaatagcg gcgacgcaac

15481 acgactacac tgttcaaatg
gcaactttat ttgccaatcg

15541 taatcacagt agtttttacg
agcacattgc tttttaaaaa

15601 taatttaaat ttaatgaccg
ttgatcaact ttgaactcaa

15661 catgtttggt aaaagtttat
ttctgcattg ctaacagcga

15721 cggggttacg attcaacata
agttttttgt tggaaaaata

15781 ttattaaaaa taaataaata
ttgttttatt ttttataaaa

15841 taatacaatt ttatttatac
taatacaatt atttacaata

15901 ctttatttac actataatac
attaatacta aattacgcta

15961 atactaaatt aatactttat
atataatact ttctaatcat

16021 cataaacggg taatagtttt
caactcttcg ctaaaacaca

16081 tgggcggtgg agtgggagcg
gggtttgatg ggcgacagtt

16141 ctctggactt gcggaacagc
gcgccgacta atgatttctt

16201 catcgcacga ggcgtcgcac
ggtacacaaa actttcttgg

16261 gcacgctgta caccggcttg

acatttttgc
cgtcaatatg
aaactacggc
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gattcaacaa
cgcacgcaaa
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cgtgcaattt
tgctaaatgg
aaatgttaac
aacttgttca
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ataatcaaaa
ttctcttgaa
ggtggagtag
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attgtgcacg
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tggtatttat
ttagtactaa
ataatacttt
atttacgctg
gagtccttac
acgtcggcgt
cgtccggtga
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acattttgaa tatttaattc

17281 aacaactaag taatggcaat
gtttttcctg ttcgtgtttc

17341 tttatatagt gtaccagccc
tatcggacat gcccaacaag

17401 attacaatga cacgttggac
atccgtaatg cgtagaaggc

17461 actacgtgcc gattgaagcg
tactaatctc ggcacgttgg

17521 ccggtgacac gattaaatgc
tagtgacatt gacctgccga

17581 tgtttgattg tagtcagata
gtatttcttt gtcaacgaaa
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tttgtccaca gtgcacgtca

22501 ttaacgccga aacaaaaacc

AR A dg L AART A

CCt ctta

tccgttgttg
tttgttctta
ttgcaagtgt
ttgaatgcta
aaaccaaaat
gttggccggce
ttcgtgcaaa
gaaacaacta
ctgccacaac
gcacattacg
ctgctggtcc
atatccatcg
ttcaagtcta
gttgccagca
attcctttta
cggttgagca
aagtttaatt
tttgtagttt

aaactgggcc

atgtgt agtggaatcc tctgtactag tagtagtgtc
GeOCAAYCE WHGIGHIatR tid
%t ggtctctc[:gcct 48241 aacagcacaa catgctagct

A Plc
A8

tcacggttga

gttat aggga

tccggcaaat
ttttgcaaaa
aaaaactggc
ccgcagggct
tccaacacca
ctgttcaaat
caattcagta
atcttcgtca
cccgtttegt
tcaccacctt
ccaatcttgc
attgaagtgt
tgtgcgtaga
gtcattccaa
acgggtttat
ttaagataga
tagaacacga

atataaacgt



aggttttgat aatatttagg 48361 caacat atca at aaaagaca
at ataaaaac tttgtgtttg tgttttattt atcacataaa 48421

atggacgtct ggcaagaatc acaacggata ttagtgtttt ttttcttaca

ttacgagatt 48481 caacttgata ctaaaattaa ttattaatta

aattaaatta aatttt
gtcgg %E?E aad*artdecyga

1 gepPrgagat &

ctatcgctat

fideace otrgectat

aag cattttttcg 48541 ctatcgtttt
aaaagc atttgttg
e toaac L as

tgaa@@@@@ga@ﬁcgﬁﬁﬁﬁ§@tcg 48661 cgtctcacca taacaccgtt
PRI6E3 a 44ttd afddateg ttarl WFUAda 4656 Se&Acdg &§CG 2487

ccgtcgegagt tytatttgagt aa cagecttttge tccgetgt gg cggccacaaa

taBtlt tacg 48180 ggecegidgly

bagaegc %@iag«%:&&@tac acRe tageijygeea seaatgt ggiticatatdtgtoc aaac

aa tadaritaasa
ttghbhbhtaaghgecgacgaetegeg cgacttggtt 48841 tgccattctt

acgggggéggag attekgabgacgt gttt aaagtttagg tcgagtaaag

cggpaatclt Jd4da
gta@E% QQCE SEQ
g %%%

ccaagtgtgt gtacagatgc

22981 atgtccaatt tacagtcgcg
tttggcctgc cgcattgcgt

23041 gacatgatta caaacattgc
cgggtcgcgg agacgaaact

23101 gtgtgtttct tttgcgactg
ctaatgaaga cacctggcag

23161 cgacacgccg ccgaaaaccc
cggtgaaagg taaagaattt

23221 tgtcaaaact caattactgt
acgacgacaa tttaaacgaa

23281 aacgccgacg acattgagga
gtctcgaacg ccaacgcgac

23341 gccgtgctta tgccgtgtcg
agtgttattt tggattagat

23401 caaaagtgtc cgacgtgtcg
taaaaatatt tgtggtgtaa

23461 taaaatggtg ttcaacgtgt
gaaaaaaaat tctccaagga

23521 gtttttaatt catattgcgc
gactggaacg gcagcacgcg

23581 caaacagctg cgcgttctag
gtgttgcact gcaacggcag

23641 atactactgg cccgatggca
tacaacaaat ctattcgcac

23701 gcacagcgca acagtcaaac
ttaaaaagcc acgtggtcga

23761 caaacgaccg cgccgctctt
ggatatgttt tggcatcgtc

23821 gcccatacca cacagcgact
tacgcccaga gccacggcta

23881 cgacgactac gacgacaatt
gaacgtgact ctttaaaaag

23941 tttaaataat catctagacg
caataaaaca tgtattaaaa

24001 ataataataa taaaactata
tttatttaaa aattgtctat

24061 tccgtagttg agaaagtttt

ARA A8 agiidgat ddadddatdt
L.ggtgaa taccgtatat ctcaacgctg 49021

e Qe Bt he

ddd LCoH

atttt cgtcgatttg

act
? %59??? acattaﬁﬁ@ t ac%%%%atgacat%ggétaat PG geaaac

tatggatacg
ggaagcggga
ttgcgtacgt
gcaatgttat
cactcacgtt
aaaatatgaa
gcatttttgc
tcaggacgtc
actacaacgg
ctgatttgaa
acaagcgcgce
caaagtttgt
ggaccgacag
tagattctcc
ggaatgaaga
tagaagatgg
acttgaatgt
ttttgtaata

gtcttgactt

tttgttaact
cttttttaca
gattggcata
tttgtattgt
gataaacgtg
tgcaaagtct
gtttgcgttc
accgatttta
ctattatgtg
aaacagcgtc
ctacaggcag
ctctcatccg
ctcgcatcga
tcgcttggac
actaaagctg
cgaaatcgac
attagaaaaa
tataatgtat

cataactctc



49141 tgttcaaatt gatccatatt aactatatca acccgatgcg
tatatggtgc gtaaaatata 49201 ttttttaacc ctcttatact
ttgcactctg cgttaatacg cgttcgfgta cagacgtaat 49261
catgttttct tttttggata aaactcctac tgagtttgac ctcatattag

%CC{;??C a 4?;%%% ttgeaanac gtggeattit faccaat ga
taa aaaatttcat gat tt
o s 5@%%%% 594300 cacmtitn
a acgcgt t
gacgtigttitay ﬁatqta?tgc FEHE AN RO tagaag‘f %%tca%

tctereateagat attgeegtocaac gtgtttctca aaaagttgaa 49561

gAcdda

Ay taatdca i da astegtta dtatd dateaat tadaf asedSdct tt a

gagttbhbghgggacd@62tittcacaatttt gttatatttt taaacaaagc
ttiBodatdteic caaacat gaaay tacgattc taggta 468t ttgacataddasy

ccaggcgetet geaagaaaatcaa acttacacac ggtgtcatca aagatcagtt

49541 gcrREAGGRRA JRRAAACT = gigitaeges
tga@ggggggtggaa%?@gggctc 49801 gttctacgcc aacgtgcaat
@t4t4t2%a%

cocgdtoad . %C gg%ﬁ%

cgcgggg g ggc cacg gttcgacca

ttttgacatt catgtgcaac

24601 ggaataactt gcgggtcatc
ttaaatggcg tccgtatgct

24661 ttccaaagtt tttcgtcgtc
agtcgacgcg gggaaacggc

24721 gctctgtaca aaacgcctaa
gttgcagctc tgtccaatcg

24781 acgcgatttt tgtaattttg
ccgcgctgge gcgcacgttt

24841 gtaatcactg tgtaattgat
cattgaaatt ttcttcaaac

24901 tcatttctaa actctggatg
agtacgcggg cggggcgttg

24961 aacgcagtcc atttgtcaat
acgtgttcac caaaccggga

25021 tattcgtcaa acacgagcat
tgtgggcgat caattttagt

25081 tcttgcacgc ggccttcgceg
cgtcgctgat cttgacacag

25141 tcttgcatgt acgcggacaa
tcacattgtt tattagcgcc

25201 gtgttcaagt gtttgtattt
tgtactgttt aatgggttct

25261 tgaaaccatt cttttagtag
gtttccaatt taatttgtgt

25321 gcgtattttt gctgcaccga
ttttggatat ttcttccatg

25381 tccaacaagt ccccaaacgc
aaaatttttg ctcagacacc

25441 aacgaccaga tcaaatgtga
ttatcgacaa cggcgaaatt

25501 gaaataattt tccaatccaa
taaaatcgac gcgtccgtaa

25561 cattcgcgcg atatgcgcett
aattaagcaa atagacacga

25621 ttgttgggag atttgacggc

acatt

%tcatcttg
gcattcgtcg
gaaccgcggce
attcaaaaac
aaacagcatc
cagcttgtgc
cgcaaacatg
acacttccag
gtgatccgac
taagcaatac
attaacgttt
ggacacataa
tatgtgactg
caacgagagg
gagtataaaa
tttaaacctg
cttgttgcga
ccaaaacgtg

caattcaatt

FAAGAALAG AR
gac gtgatgtgga caacgt gcgt gcatggacca

a&ggfgg%%t% ct ;nggcg{ gt a

tgatatgcgg
gaattaagct
actgcttgca
tgattgcatt
aggttgaacg
caatactggg
tgtctaatgt
tctgaatgta
cacggtatgc
aaaatgagcg
tccatacagc
tcgtagttga
gccactatgc
ttattgtaat
tcttgcgtca
ttggcgattyg
aacacgtgaa
tcatcttgca

atttttatat



aacacagact gcgacggtga 50041 caaaaaaatt attacatttt
tacccaaacc taattcccta atcgactcgg aatgcctttt 50101

gt acggcgac cctcggttta atttcaggtg ctttgacaaa aaccgtttgt

cgtttgtgtc 50161 acaacaaatt tattatttgt acaaaaat at

attE@@E%?%@t@Q%%é%t gt t

JRGE It
ttgait '5e46 R

A A%0R

taa?g}g}

At §&
thFFnggEgﬁéaéééﬁgthag acatgag?aa aagcgg
CEERRGCaCH

taaatctac 50221 accattggtt

(Q%%ggggggtaga

Fga9gt g@?ﬁ??taa 50%41 acagcttaca cagct cat
9
g SESAER o S0401

tgct aaaq&gagtc

agcggagateagatcatogaaactg tgtcttcacg 50521 agccaccacc

agtttotla aatta tgttitadatcates datoctada Caatc daad(tea daany atgtagtaggege

attb068dctgacatgtabaeat aacacgg ttgtgttaca gagecgtgttt
2504-1 atttaaaaaica acftattgiddcy DG4t ddcagaagaataatat

ggcga@gaggggaagaggaaggaa tatttgcgct ttgccctctg agtttctgtt
gllgaldga dgaiariqic

attg %O?Gl catgcaatca gtgttttatt

%%%Qa%%%%ﬁ.%&ﬁ%g%%%%ﬁa%ﬁﬁﬁdéggéﬁZﬁé%atcggct

20601 (e
cac§gé égégégggéﬁEE
3lolal

ggctacaatt cactgaccga

26101 agtaaacatg atggacaacg
cataatatta tcggaagaag

26161 tttggtcgtg cacacggaca
gatcatccgt tgagcaaaac

26221 aaccggcaat tctggcggcc
gccatatgta aatgatgtca

26281 tcgttctaac tcgctttacg
acataatcaa gagatgatgt

26341 catttgtttt tcaaaactga
tgtttttcaa aactgaactg

26401 gctttacgag tagaattcta
gatgatgtca tttgtttttc

26461 aaaaccgaac tcgctttacg
acataatcga aagatgatgt

26521 catttgtttt ttaaaattga
tctacttgta aaacacaatc

26581 gagagatgat gtcatatttt
tcgctttacg agtaaaattc

26641 tacttgtaac gcatgatcaa
tcatttgttt ttcaaaacta

26701 aactcgcttt acgagtagaa
caagggatga tgtcatttat

26761 ttgtgcaaag ctgatgtcat
cacaatcaaa taatgactca

26821 tttgtttttc aaaactgaac
tacttgtaaa acacaatcaa

26881 gcgatgatgt cattttaaaa
aaactaaact cgctttacga

26941 gtagaattct acgtgtaaaa
atttactaaa ataaaataat

27001 tatttaaata aaaatgtttt
ttacacgtga catttacgat

27061 ggcgaacaat aatttcactt
gtatatagga aagcttaagc

27121 gtttcaataa agccatggcg
cttgcggctc tttgaaatct

27181 gtagttttcg gggagtaccg

ttatgtctct
aagacgattt
gtttgggatg
agtagaattc
actcaagaaa
cttgtaacgc
agtagaattc
actggcttta
gcacacggct
gggatgatgt
ttctacttgt
cttttgcaca
tcgctttacg
atgatgtcat
cacaatcaag
tattgtaaaa
tttatattag
tacacgctaa

tcgttcttca

atatggcccg
gggccttacc
cggaataatt
tacgtgtaaa
tgatgtcatt
atgatcaagg
tacttgtaaa
cgagtagaat
ctaattaaac
attggatgag
aacgcacgcc
cgattataaa
agtagaattc
ttgtttttca
ggatgatgtc
tacacattga
gacacgacgt
gcttgcccag

gtgccacata



50821 tcacttgaat gggctgcacg gagaagcaaa atactacaaa
tatttaatgt ctcaaatgga 50881 ttttgaaaat caagtagccg
at gaaat caa gcggttttgt gaaactggtc tgaaaccggc 50941

aat cagttgc aacactttaa ctgcggaaag tctcaatacg ctcgtagaca
%3% gaaaaatgga ctgttaaatc cttacgccaa

t ggcc acgqgttat cttrt tgcitg%tat thiaé}

aa aat a ttttttaatt
@t%g&g%aﬁqat R
SPfgat tgtagagatc tgttattact 51241
ARG At THa £ THCHAT AACIHKt a3 aaat ¢

cgt
989%@@%%%
R
CCt%T%Tagt gt g 9gt aaaat a t
FEISf
gcat:?%[ggaf:t @Fat:@%
s AtatTaat

gcgétggatataé‘agslgmgaaat gacgaa taatttgatt tgcgtgcacg
¢ldadaagatt dtetdoegttdata atatgfdt caatt HBEIGL gugtaiatte

attagttyatgetatbhtygbaattg gcttctgacc actttagcca tttgagegta

V42N tetgeattaee tegiciagay tddcaaacacy dagataggrar
gtg€gathgtaagagtegheacc 51481 cacgggatct atgcgctgcec

3CYC AGRHR LRAIAC arplgdGaldd
ataggg&ggggggcgg@ggagaga ctagactgtt gtcacataat gaatcgcccg

ggtgggg%g@t tg gqtcg%%accgacéatt%%ga% %ﬁ%ﬁi(‘{&c
& %Cta%attagt

att%%ﬁﬁés t%%gaa

tgtgattaga taacttttta

27721 gggtattgcg cattataaat
tgctctggcg tgtaaaactg

27781 cagacttaag ttttttgcaa
aaatctttct gaccggtggt

27841 tagattaatt cggccagccg
tgttccttgt caatatgcgt

27901 aaactgtttg gccatctcgc
tttcgatgct catccttgtt

27961 gggcgacaca taaaacgata
ttaatattct ctaatttata

28021 taataaatcg ctcgctttga
gcttggttcg taaaaacaac

28081 taaatcgtag cctaattcgt
gcgcacggaa ggagctgcca

28141 gtcgtctggg ttttttggaa
ctaattagcg tgccgtccaa

28201 atcaaaagcc gcaattttgg
accgcgtacg catacaaatc

28261 gggctgctgt aacgtccaca
aagtccatca attcgtacgc

28321 gtttgtgtcc aggtcgggcg
attagatcgg atagcgattc

28381 aaattttgta agcgtttgta
ttaaaattac acgacgacag

28441 acagtaaaaa tattcctcga
tcactgttta agtgctcgac

28501 gtagttgttg catgttatgt
tgatttcggt gaaaatcaca

28561 ccacaaccag tcggcgtgcg
aacaatttat cgttttccaa

28621 aaaatttaaa tactcgacag
gtttgattca ccttaaaatc

28681 gtcgtcagcc tctataatct
tgccccatcg tatcgatcac

28741 ctcccccaag tggcccggtg

agata

ttc aa ata

caaggtcgag
acactcggtc
cgtcgcccac
gccacattcc
tgggcacgcc
ttttgccgga
acaaacgctt
atttggaccg
ttcttttagce
tggtgaatgc
ttgaaaaatt
gcgcacgttt
taagcatgac
cgcgtgtgcec
tgtaacaaag
ttttgcagct
cgggcaacag

ttatattaag

QRAG dLGHAGH Pl g Sl

taataatttg
ttgtataaac
tgaatcgcta
ataaaaagat
cgtgtcgggce
agtagctttt
acctaaatgg
tagcttgtgt
tgtctttgag
gccgtcatga
atcttactca
gtagcttgcc
ggcatcttgt
tacacccata
gcgatacgcg
tcgacagcga
tagattccgc
cttgccttgt

tcgtttaaaa

C
acat aa



ggctcgtgta tggctgttgg 51721 acaaaaatga acattcatct
gat aaaccgg ttgatagcga tttaaatata gcgtatttgg 51781
cctccagttg ttaaaaggtt cgtccajgcc gcttttatca ccaaacacag
aattgcgatc 51841 gtttgaaccg gcaccgcaaa gtgtgtgcgg

toa aégcctgtt gtt%atta ggtcaaaatc 51901 gtcataatta
%g) %&C&&?&

degiiiddy ateceaasee gagageeas o
tocegttgatadrdagat g gttt3 g d ﬁagct cod

52021 gtaagcattg c cac C
8edgdaatta eawc §ota tggcEy§GEE I540553a4
agcpetagegt ga2aaagaget at att gacgggce cgtcggcacg gacaaatagc
EP9gdgagtgabost cacufiafge Gédegaantg cagoisicar
aattgeaatbhahtcatifbaaaat gcaatca ttatgattat 52201
acasdt agaa geaghaaicegeg aaatadal aacycgghgiac gloaa alccictoggt caa
agagaaggtyaygchaédtht gaaacat a at aacacctt acagtaacat
203at 23326 adacakagialc eglakabaalyghdddlt abaaatitida
acad8hbbtttcat -tttgtggaaa caaaatttat acgtattgtt agcacattga

Gt t
oS P e L
93929 caca g%t%QQ%aG§§&JEﬁ%@g%%%%%pggggataata

acaataataa aaaccattaa

29221 atatacataa aagtttttta
tcttgtgtat tatcgctaac

29281 cattaaaagt gctggagcca
atagaagatc gttgtttggc

29341 tggaactgag cttttccttt
gtgggcacgt actctgtagt

29401 agacggtgca acgggcaact
ttggccatac ttttagtgat

29461 gaaatcgcgc gttaacactt
agaggcgcaa cattgtgatt

29521 aaatgtctcg tttaacaagc
ttatcgcgca tttcgcagcect

29581 ctccttcaat tctgccaaat
gtctgtcttt ttttgctcgce

29641 tggaattgct gcgttctcgce
cggtcggcca tttttttgcecc

29701 cagcttttca gtgtgatcaa
aattcgggct tgtttttcac

29761 caaatcccac atggccgggce
ttgatcttag tgtaccaact

29821 gttaaacaaa atgtatttat
ttgcgtttgg acattttgcg

29881 ttcgtcttgc atgacaggca
atgttctttc tttccaagaa

29941 atttacaata acggccagct
taagagctcg attccagttt

30001 attcaacagc ttttcatttt
ggagattgtt gctccggcac

30061 gtttaccatg tttgcttctt
gtttgtattc ttgatgatat

30121 atttttttaa tgcccaacaa
gaagacacac cttacgcttc

30181 gaacatttgt cggtgattac
ctcttatata ttcttttata

30241 cgctcaaacg acacgatgtc
tttctgtgtt catcgtgtgc

30301 ttgagcgtgt tgatggcttc

tttaatctga
cagtgttgcg
tcctgectgece
tgagcgctac
cgtcgtaaat
tgtaaaactc
ttgcgttggt
ttgaagacga
aaatgaacac
tactaggcca
tgttgttaat
ccacgttaag
ggtccatgtt
tgcacacggc
gtaaaccttt
cctggcaatt
tgtgaaatgg
caacatgtgc

cctgaacagc

catatttgta
gcgagtcttt
gctaatggga
cgtcttaaat
gttacttagc
cgaataaagc
aagcaccaca
cgatgtcgat
aaaatctgcc
ctcgggctgce
cactttcttc
gatatagtta
ggatttgttg
cgcagtctcc
gaaacaaccc
cgtttgtgat
cctaaattag
gcgcagacgt

gcttgtattt



52501 tcttttcgat cgtacaattg attctgcatg tacttttgca
t gat cgcggt aaaacacttt 52561 gcaattttat ccttttgttc
gt cgccaaat atttccagca actcgtgcat aaatgtgcac 52621

aaaatgccca tgtgttttat ccagctgatt cgcattttca ctggatcgaa
gggtacgctt tttctgttac cttgccttcg

rotot T R R PRt Fate R 2o
a t
gcg cttt%:gggtgacgga g&ftcattat

aaac 5268
cge 6§§§ cdaded
tcg ﬁgéftacE§Fng

cHt’edg

CgcggﬁéﬁgacﬁﬁCEQQGPQPagt cggtcaacga ttttgatttg 52921

FOdBdc trear teartagt atttd catedada dcttd IRtAtgt adad a9 caaaca

atcagtguttatgt&@08tatccaaat gac gcaatatttg ttccactgcc
Goceltla aaee togatloc treatt tasraase gggry ca34l atosteaiaatty

cgctiaaataacegcaeceyhgt at acgattttat tctcactgtt gagatagcaa
llgitdotdeit tttilaaiat tridapaanic tdaaldaaaic

gtgggggéggtg@ag@gggggtaa 53161 ccgtccgtga atgagttatt

61301
EoaLLregE tt
“Tagdaat Ec’gtt%tt
aac%% % gatgaac gat %%%

aactcgcgca cggctgtctc

30841 gtaaactttt gcgtcgcaac
atggaaattt tttctaaaaa

30901 agtgtcgttc atgtcggcgg
tacgcgcgac gggcacacag

30961 caggacagcc ttgtccggcet
gcagcgtttc gcattttaca

31021 tatttgacac ttaaaaaatt
ttgataccta attgcaacta

31081 tttacaattt atcagtttac
ttagatccgt ccttgttcag

31141 ttgcaagttg actaaatgac
aaccgccctt gtctgttcca

31201 cccgttgtat ttgaaaaaac
ctgcttgtat aatattgccc

31261 aatgtaaaca tgcaaaattt
cggttggcgt tccattccat

31321 aattttttta ttatttatca
tcgtcattta tacgcatcat

31381 atgatttaac aaaagctttt
cccttggaac atttttcaaa

31441 cgataattta atttgtttct
ttgattaaca atcgcctgac

31501 ttttatagcc acgtttatgt
ttgtcgacaa tgtaatagtg

31561 caaagcattt gttacggcaa
acgccctttt tcttgacggg

31621 cattgcggct tttaaaatta
acctctttgt gtttaaacaa

31681 taatatggac aaacatcggc
tgaaatccca aattgcaggt

31741 tttaaacttc tttgttactt
tgctgaccca tgtctgcgcece

31801 cacaacttta attaaccatt
cgttgttccc aaccggaaaa

31861 ttgattgatc tcgagccacc

4G AL dddJraatBidt
g ttc gttatagtta aatgtgggca aaacaaatgt

cggccagt
aatcgcgatg
cgggcgegtt
cgattatcat
gcgcacacga
gttgaacccg
aaaatttttc
tttttttcac
tgttactctc
acgatggcca
cgtatagcgg
cggttggcag
ctttgcacag
atgcgtagtt
cttgcaagca
gaaacaattt
gttttataat
tgtgcgcata

ggcattggtc

Al

%%%%%%‘ﬁ%cgé%?%%}% Aot geren

ttcttccaca
acctcgtggt
cgcgctccgg
aaacaatcct
gcaccatcgt
ttttaatttt
ggttctgcaa
gcggcgacaa
gtcaaaacag
ttgtaaattg
aacttcaatt
catttcatgc
caaatgtggg
tgatttgacg
ttgtacgaat
gtaataatta
aaataaaatt
ttgattgtct

gtttgatacc



actgattgcg accaactcta 53401 gtgatgtagt ttgcaagcac
tttgtaaaaa atgccataat aaccgtatat gctattggcg 53461
gtgcgcttca cggaattttg tttttggtcg tacagatcgt acaagaatgc
cgattcgctt 53521 tgattgtcgc gattcttttt aaatttgcac
gtcg%‘;& g gt{:?gacaa %%t aa tagcaattta 53581 acaactattg
a aaa tacacgttgc tcttcgca_taaaattaaa
o1 ng&%&%%@ ARGCSEATAE GUCEAFLATe Bagresagt
gtaéé’é‘é‘é@’éa thaaate€gaga 53701 gaaaacgcgt tctt gt aaat
gidBdc atgatgGtitt 86a99°P06- iCrgecdee ACCHEEO Yy
aateg¥etgacegcteghdatggcgggt cc caaattgatg gcatctttag
Graugt ettttcgttagagyttargaslgze gattttititcrrt tgagactads
tttgabageegebtgeggettt gt cggctttgaa ttggcccgat 53881
avtiatlt gaoa tgategt chbt agitbaaaaaaa dtacygg iveag agetect ct t t
got 8€66gLgChetbg§ddcycgt taat gc gegtgtttgt gatggetgeg
1233306269 teCAGAC barlyerrdlPegaa 224QQL afaattcacata

aaa&EE‘% Eggggaggggg@gaaa cgatgcaata tacattgcga atatacagaa

atceu9€ 9 %%% gégt:% t ?; 54121 ttggcatat:ttgtac cgtccggc?%g
%% q E%ga E %d&é t%%ﬁi C%ﬁﬁﬁg%ﬁ&%ttttat

tgaatttagg cgacgcgtcg

32341 acaactccaa aggattgtaa
aaacgagttt aagtggccac

32401 cgttgaacca ttccagagcc
gaatatttct ttgtcgacgt

32461 tttcaaacgc aaacttgttt
ttttaacgaa ttgtataaat

32521 aaaacataaa attgccattt
cgtgacgaac aaaaggttta

32581 ctattttgtt ctccaacaag
caccattgaa tttttgtcgt

32641 cgtccatctc gatcaacaac
taaaattatt ctaaaatttt

32701 cctgttgcaa cgattccaca
tgccacctct agacagatgt

32761 atttcttgga aaacacgtgt
ggacgtgatc gattgtaaat

32821 acttttcaaa cgtcgcgtct
gggcgctgtc gtgtcgggcet

32881 gatgtttgaa atccaaacca
gattcgtatg ctcaactgtt

32941 gacccaacgt gtagtgatct
cacgttacac acaaatttga

33001 cgagatcatc aacgtctttc
acgcgccaca tcgcccttgt

33061 accaccgatc tcggcacaca
gtgatcgctc aagctattaa

33121 ttctggttag atttatatag
ggtttgcgtc atgtctgtaa

33181 aacgtgcaaa atcaaacatt
aacaaatcca tcggcgttca

33241 cttgcacttc gcgctttaca
gaacccgttt aaatagattg

33301 cgtacaaaac cagcacttca
cggcaaaaat tgtgtggtgt

33361 gctccaaccg ggtgacaaac
ggaattcaac agacgactag

33421 agtacgtggg cacgatcgcc

agcgcagatt
acgattgtgt
tttaggcaat
ttaaagtaaa
tgtgccaatt
acgtacggcg
gcgtccgacc
cgtttgataa
tcccaaccac
ctctgaatta
tcgtaggcgc
tgttgcaaaa
agctgtagca
tcgtcaatat
tttatgttgt
aaacgaggta
tcttccagtt
atgactatgg

acaatgatga

tttccagagt
acagcaaaaa
agtagtaaaa
attctacatc
ttcttaagta
ttttggaatt
aatatgacgc
cctcgctgat
gcaccgaaac
acttggttgt
gctcccacat
ttcgccgcaa
tttttaaatc
cctcgggegt
agtcgaatct
gcgtgtaatc
tgcacgcttg
aaaataacgc

aacgaacatt



54181 tcgattttgt tttcacccaa atagtaacta ctgattgtgt

tcaattgaaa gttttcaact 54241 ttatgctgat tagaatcgct

gct gaaaaat ttatacaaat caatgtgaat gtaatagtta 54301

aaat aatacg tgtccacttt gttgcccaac ttgtttataa acagctttgt
gaa§?%% cgcc 54361 gcagccggca aat cgt aacg ctttaatagc

tFPaFﬁng%g tcg tccaagtata
a?% s aa?tccqél’a%i ch];tg a‘f“?gqigg% attttt
agaﬁﬂﬁ@fcthSQQFE ggﬁaaacgctgt aat cat tcg atttcatttt

lattqd@ Gt dgity SBLE (Ot 9 dqdtatct

Cgtaﬁﬁéﬁggggécgggﬁﬁéﬁtgt gat acat aaa acaaaatttt 54601

FoeitOalc tacgryta tergtaatat thatcs assiddar amat additdieagadd t3amYfcaat ¢
aagéatggatgctabg66datt cgacat gt tgtggccgtc cgaatgagtc

13 g teeat t RgEAcy ACAL teacyyg datap ALY stgoryutigd
taabhaaggtcatgteategacc aactcaaagt cttcattaaa atgttgcaaa

ABL tHaaaralar RAUCHLIR Leaacgacs) tagidatitidta
cgcgg8ag6gt tagkahthtettg 54841 aatcgcatat aggcgccttc

CGALRAAGIYNR HILGC Al tHRLAC QAlda RAGH UG A
t
éha

g9 gtag

0T G

cgc cgcgttgtcc gat ggcgctg ctttgtttct
tgt?QQQ?Qttiéxéag%if Loty -

tat%g?eoaﬁggds

aaatgtgata tcttagatta

33961 cgagcgcgca ataaccatag
gtcgccacaa tggataatta

34021 caaattgcaa ttgcaagaat
aacgacgatc ccaactttga

34081 acatcaaacg cccaatctat
atacagtgga tgattaacag

34141 agaaaaaaac ggccggccca
gacatgggac tcggcaaaac

34201 gctctctgtg ctaatgttaa
caattgaaaa ctctaatagt

34261 gtgtcctttg tctttaatca
aagaagcatg atttaaattt

34321 taacatttta aagtattaca
gttgagcatt accacattgt

34381 ggtgaccacg tacgacgttt
atcaaacaaa ataaacagtc

34441 aagtctgttt tcaacccgct
gaagcgcata ttatcaaaaa

34501 ctgcaagacg ggcgtgcaca
gcaacaaacc gatggtgcat

34561 taccggcaca ccgatccaca
tcgatgatta attttttgca

34621 atgtcgtcct tttaacaatc
aataaaaaca acgactctac

34681 aaatcgcata aaaagtatta
cgcgacaaat ctgaaatttc

34741 ttctaacatt cctaaacaca
aattttaatg aagaagaaaa

34801 aacgttgtac gataaattaa
tatgtgaagg ctgtggcagc

34861 gcgtgaaaac gaaaacgcac
cagcacgtgt tatggctaat

34921 actgaaattg aggcaaatct
atgcacggta aaaatatttt

34981 ggaaacaaac gactgtttta

égg égéEéF“ égtagataa

tttaatcgaa
tttttgacca
tggcgcatca
acggcggcgt
tcgcaaaaaa
atcattgggt
aatctttgga
tattggcaca
ggcatcgagt
acgccgcgtg
acaagcattg
caagagtgtg
ttaaaaaaat
cggttgagta
agtgtgaatc
taagccgatt
gctgccaccc

aaatggatta

tgtccgtgtt
gagaatagcc
agcgcccgac
gaaaaaaggc
gcttgccgac
caactctcta
aaccgaaaac
tgccgacacg
tttcaaattg
tgttctagat
cgctttgacc
ggacatgtac
gaaaatgtta
tgttttaaaa
tgtacatgtt
ggaagaggcg
gcagcaaatg
gtatttggcc

tatgagcagc



cgtagcattg tttgtaagaa 55081 tacaaattta gttttacttt
aaagt aaaac tgcagcactc gttctttgat atttgtatta 55141
caaaat gcaa acaagcaacc ttgtttdggca tcgtaatgca aacgaat gat
acgaaacgta 55201 tcggctgaag taatattgaa ttctcctggt

catatt aaagcg cgttttgagt 55261 tcattgtaa
aag ?%fﬁ?t??gggngg?gag tg ag X -107- t Qggca%gt
sggciossat fghcd e S eaRTs (AR
atagﬁggg atgcathdd€hcca t a tgct cg 55381 aat caaaact
SgGe tattage acge tetitgdgagag atttdde t aat

aacgEﬂ@Qtat@gaéa@§g @ccgcgaaca cacat agctt tgaacccgac
Fotlétlg cogy guptargattttai B YT geaachdded t

acgecgygtcgagagbagcagcacg ttgacgcaca acat caacta 55561
Gaaglacgatt dcacaat teatte gegedg cget gegttder cgdg: aataferaccac

ggc§gegaegygetbagddttcct caaccc cccgecgecac ctcaaccacc
g5zl acaae RRldal Gedc kil eget ki glaitecgitidg

ILQale. Aa

da GaRACERG

aacEe é&éSCQEESQEE@QSaca gccgccagaa tcgaacgt cg cgggcgt cgg

acgggg @g% ? a- gc 55801 tttatttaaa aacat gcaaa
%%% g%% a%%tct aa tatg%%a%%tgtaaacagatttag 6z,aagvltaaacaa

cgccaagaca aaaagattgc

35461 gtttgtcaac acggtctttg
gaagacatta aaaaattttt

35521 caacttgtag ctggtaagtc
tacttgctat gtttgcgacg

35581 agttggtgta cttgtttaag
cccttcggeec gectgegtttt

35641 accaacggcg catggccatt
gtgcccacgt tgttcgtcgg

35701 aactaaaaat tggcaacggc
ccaccgcgct caacaacatg

35761 cacgacggtc gcgttaagac
cccgctcecget acctccgetg

35821 tacgactcga ccgtcgatcg
cggtgcggcg ctacaacaga

35881 cgcgtaatcg actttgcggg
aaatcattaa aacggataga

35941 aacttgccgc tcaacacaga
acagtgcatg catgcgttgce

36001 agaaaaagtt tcgcagttta
attgcggaca ttcgtgtctg

36061 tgcaccgact gcgacgaaac
gtcctaaatg taaaagcggc

36121 attagatata aattaaaata
ccctacgaaa tggtgattgce

36181 cgtgttggtt tacttgtcgc
aaccttcctt ttgcatacca

36241 aaaaagtgtg ctgtttgcca
gaacgcatca ggcggcgagc

36301 gcgtgacgac aacgacgacg
cagttcataa agattaattt

36361 tttaactaaa aaaataataa
aagtgtatta gagcgacgtt

36421 tgatggtcgg tatgtggtta
tttgtaaaca agagttatat

36481 gaagcaattg ctgcgcgagg
cagcaacttg ttaaaatgta

36541 tagtccagaa tttggttttt

aagagactct
gtcatgaaca
aaaacgttta
gttaaaaacg
gtttcgattc
gcaagcgctt
acacggctgc
cattcgcaac
atgcaatgtg
ccccgcecgtt
ggtaaacgtg
caaaactttg
cggcgcagat
gcaactctgc
acccctattt
atgtttataa
cacgcgacgt
ttgacactcg

atgtaaatag

gctcaattac
cccgatatgce
gtaacatgtc
gtatcgtgct
caatttaccc
cgagttttgg
aaggtgttca
aaaacgctgg
aaagttgtcg
acctatctgc
gacaacacgt
taacatgttg
tctaaattta
aaaagttaac
ttactacaaa
taaaactgaa
tttaatgtgc
cattacacta

caaaattatg



55861 gttaatcagg atcgtacgcg tgcacgtagt aaacaacgtg
accatgatta acgttatatc 55921 gtctataact tccgttcgaa
cattaattga ttacaatttt acagaajdta ttagatgcgt 55981

at accaaaaa acaaacatac gttttgcaat agatcagtat ctgtgcacta
tttat agat ttttttacta gagtctttta
cactttt

eliserrio:

ttac 56
at gé 888 at t ttca

tttggiég

tcac

t&@t@ﬁ&§9$§§§ PP&@C

gagBGQBigﬁc?F ééégéaéég%FtCth tttctcctcc
a2t daporcaaat
aataagcaagaagtagaa@g@gct tt gat gcaac aaatcagcga 56281

gedadataga tagttgda

Sédga

g?ccgtggaa

aacd taddgagicgda sddctet gdad ttdgeaat acg

tatgtygagttggaab684tcht t aaagt at aaagagat at ttgaagacaa
aggigaalite ggeacancaaa saaagig asaa a5640h cgtgedapEd

ttaat@aaa@a@gatagag@gatc caaCaaagaa ctcaacgaca ccgtacagaa
aaagaldiglce tgaapianaay

36401 aldeadagaly a3y

Ctaggggggga@gcggg@ggggga 56521 cgaatataaa aacat gaatc

Rt Y %%%.%Q@ﬁﬂ@

aacég 95 ggaca gggggg
a t

& §§a5§4t%§ gggg CAgCA T
ctogg £

3702 agaaa tt gdaac
gtccgtggac aagcgttccg

37081 gactttggta ccgtgtgcca
tacgctacaa caacaccagc

37141 gacacgttat accagaaccc
ttaacgggct gcgcatcatt

37201 tgcagcaaac tgcccgatcc
cctggggccce ggtcgccgat

37261 tggtaccatt tcacaatcac
acattaccat tgtgctaaac

37321 gaaacgcagc attacgacga
actggctcgg cttgtatctg

37381 cccacggccg tcaactcgat
gcaactcaat gcgcatgggt

37441 gtgccctaca cgtacagtca
tggcgcaaat taggcaagag

37501 cagggaatac aagaaatcct
acgtgactca aggcaacggc

37561 ttgcacgtcg attcgatata
gcgcttacgg ctatttgata

37621 aattcatact ttacgtttgc
gagacgaggt aatcaacacg

37681 gtgggtttga cgagagccat
agggagttgt ggtgccaggc

37741 gtcatgtctc gaaacggcac
gcaactttat tacgtatccg

37801 ttggccgtcc attcggccga
aactttcaaa aacatattac

37861 ggttcggttg tgggcgtaac
aatccgatcc cacaaacaac

37921 attcaagcgc ccctgtggac
atcggcgcgg cagaattatc

37981 aactataatg ccaacacggt
ttttgcaaag tttgaacgga

38041 atcatgcgca tcccecgtcggg
tcagaccgac cattggccaa

38101 acggctatag ccaaaaccga

caa

§%4§¥8¥%
ttacgtcga aacctt

L9 93t

Caadaat
ftga cgccaaa

c:%%g attt

cacgctcata
tgaattggct
gccgccgcecac
aatgcccgag
agctgcgtcc
gggctggcac
aatcttgcgc
aaacacgatc
catcgatcac
ctattacacg
cgaaaacgtg
gttgtactct
ttactccaaa
gaataggttg
catggcgcgg
gtcgtttgag
caccacgtcc

cacggccggce

ARAgRAGART,

gaac gataaaattg

QQggggﬁla acgaaact

gacaatttga
gggtattgcg
tacaatctca
caacaagcgc
gtgtttatga
ctcacgcgtt
cggacggcag
ggatattcat
gcgtttcegt
attgacgtgc
tactattttg
ggcagtcccg
aacgtgatag
gtgttgacca
gcttactacg
cgcatttgga
tcgggtatta
acgcagtcgt

gccattttgg

Cagc at



attat ggaac tcaaacagtc 56761 ggtatcgatt aaagatcaag

aaattgccat gaaaaacgct caatatttag aattgagtgc 56821

t at at at caa caaact gt aa at gaatdqaac tgcaactaaa - 108-

aat gaatt gt ctcaagtcgc 56881 gacaaccaat
cqrSaaagiita gaaaa tgaagaatct aaagtgcttt tagaaggcac
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caaafgggeaagetaattgsg121 agtttccgaa ttgagtgatt taaaaagtca
38L8at rterggeugLaccac Jfagaitaregicaccaacs pagt tedatdgaat t
ttgttaagagaaagast hbaaagt aaaagt agaa aat gt caatg cagaattact

38241 ggaaaghgtt goftgicacay ghgchgbidg egottagon
tctgagseaay atgt eacgateaga 57301 aaagcaaaac gttaaactta
gagaagaabhbacaaaat arad gdcaaac gatlyalcagaaagaidagtcccad /361
att@tigoggcagafat sggactg attttgagtc aatatcagag tttatctcac

%%Q@EC%%%%a ataa5%%2%t&%&%%@%%&%a%%&%ka%. RGEREcCatt
ctt& @@@%-{ gsapgaat’ acgacgaaat 574 gtctagtaaa
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BE§aat sgaaataacaswzfgt HOO8CAt Beat93 %3 Ht ct t ¢
ctagtebeactaetbagagtecca acacgttcat 57781 gttgtgattc
B6d0dgbter tggatagacdd cgicadat dGitic JasIdaey Saee CHdttost ctt ¢
aatd78dliccagcageattggagattt gat tgaaatccgc acatagcttt
BgUadcgaaytotgeit eggalacggttth 23@Mh titltatatdt atatda gytegidtgacgt
ttgagaeaesagactitgttecat ttgcccaagt cggaagaggt 57961
3gaagaghea tteegaralbcad taatg! ey el aefdt dttaract gca
aag g 88aCtttaacacaf02l gttatcgccc atgtcatttt cttccaattc
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aa ttgcgttt gtgcaatttt gcaaatttga
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aaa ca ttccga E

39001 ggacatggaa ttgcgcagaa aagtcttgat agtgtcgatt
tcttcgececgt catccacttce

39061 catatatttg atttcttcct cgatttgcat ttccaagttt
gcgtattctt gcaaataata

39121 atctagtcgt tgggcgacct cgccaatttt aaataataca
ttatccgaca ccaaatgcca

39181 gcgagtgact gtgcgctcca tcatcctggc actttttaat
gtgaatatta aaaggttgtt

39241 gcatatatat cgttaaacgt ttatgtttac tttcacgtta
gctcgtttca ttgatgtaaa

39301 catttagttt tataacagcg tcggtaattt tattttttaa
agtaaacaga ccaaaatcaa

39361 aggtgtcttc gacaggtacg attattttcc cattgacact
gttttcgtgc acagatataa

39421 ttttatcacc gtttattatt ttgcccaaac acacgtactc
gtttcttctc aagccaacta

39481 tttctaaaca attcactttt ctattatcgt gtacgcaatt
aaaagtaaac gaagcgctac

39541 aattgtcgta ttctattaca attctgcggc atttataaaa
tttattaatg ttgacgcaaa

39601 ttccatgcag cgcatccatt tcgtactgca aatgcggcgce
aattaaaaaa tttcctcgtc

39661 gttgttaaca atcttgggcg ctaaaaagca cgccaacacg



58201 attcatgtac acgtttgatc cattaaaaat ttgttgacac

tttatactgt aaatggtaaa 58261 gatttggttt tcattgtctt
ttaaatattt aaacacctca ttgatgicgt cagacccctt 58321
tatattgttc ttgaatagat ttattagtgt tttcgcattg acagaacatt

cca a 8381 cacgtcggga tcgtcgttga atttttgta
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tgcpatecgot gatoet§hdtcat ttgactaaac tttgttttca cataatttaa
5861 dditamtogiecd ttageactiitdd catdatesac gicttaatgads
acggatbgecgaatccgetgtagt a 58681 ttcttgaatt ttgttgtcgg
s dtlatdes taaaagt gitaa daggicat toeatc dtatadgatoactacacgads8741
acaG@aegbeathtygeyeatca atttaccact aatccttttg taattttctc
tRAE telfogt cat?B8Qk t33Q3EAHG erRlrg et degegitd t at
gacg@gggggtg a@@gggggttt ct ccagacaa 58861 agatcttttg
ttt%fcg; % A Ol Q90 AU ALLLG RIfggcAaat a
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att@é?é?@éaéaCEQEEE@Fccg atttaacgat 59161 caaac gtca
#1050l a S9RC ACYEFTa GGIc AaA% g I et drcdte gttt get g

ttggeaetchgegugtggaecgtcttttt cgacacaaac attgcgaccg
doecjaagay sbagaaatgida g cg c g0 2810t gpsmgcHa ae A et @aac

tgchtgaagat ggctttgaacacg ttcagcagca agtcggt ggt 59341
4030 C 26 @6 dacdana laaaly Hadogrta agey ceesaar Gagoe tagacct agat

gttottggegagactctt89401 actatcagag atcgacaaaa agtttcacgt
4103809 26a¢ @HJPRC 3adlt Hdddtdgatddct t cgRO4bl wlgeggegga

agt%%% gegagt ¢ ggﬁgg cta taccatgtcg ttgaacccgc tttgcaaagc
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c

atta SS90 qor 0o
ol chacaseen, ghe i S HEE L SRR
ggacccgccg cgcatccaa

40621 gcaaactttc cgacattctg ttgcctacga acgattgatt
ctttgtccat tgatcgaagc

40681 gagtgccttc gactttttcg tgtccagtgt ggcttgtttt
aataaattct ttgaaaatat

40741 tgtcgggtgt attattaaat agcatgtatg gtatgttgaa
gatgggataa cgcttggcgt

40801 gcgggtcgtc atgatttcca ccgcgcacca catatttgceg
ctcaatttta tcaaaattgg

40861 actggcgaga caaaaacgag acgggcgaca ggcatatttg
ggcgtgcgta ccatcttcgg

40921 ccatccactc ggtcaggtct tcgctgcggt taaacacacc
tttctgaccg tgaatgccac

40981 atatttttat tccttccaaa tcgttggtgg acgtgactat
gactatttta agcataacgt

41041 tgtcgccgtt aaccaccatg ctggcgtcga gtttttcaat
tttttgattt ttaatttgtc

41101 taaagtaaac gtacactttg taaacgttaa aattgccgtt
ggtgcacgtt tcaattttgt

41161 accgtcggcc gtcgtacacc caattaatct ttgcgttgcet
caccaacaca ccggccatgt

41221 acagcacaag tccgtcgtct agcgcaacgt aatttttgtc



59761 cgagacgcag ctaattttaa tttgcctgcg tcccggcggce
aattgcgttt taaaagtttt 59821 cgacgcgttt gaacacgaaa
cgatccaaat gctaaacaag tttgttgacc atttcgaaaa 59881
atgggtttta tacaaaccgc cttcttctcg gcctgccaat tccgaacgct
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Caa? FEEEQaﬁFtBBQB 98t aacgt gt g t at aaaaagc cagcggcttc

daatica

atctycovgadaghcetgagettta caagtttgag ccgcctaagt ttttacgaac
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att 395350@ a@?ﬁ?@
q§gtggta ttcgta

ggcttcg tg ttcacccgca

41761 actttttttt gatgcatatc
gtaaagtatt ctgtctgtaa

41821 tcttcaattc gatgggcgcc
cacgataaac gacgtgtttg

41881 attttaaaca ttttaaattt
gatcagcaac gagtcgtctt

41941 gaacgtcgtt gaggtcgtcc
ttttagcaaa tattgaaatt

42001 tttgcgcaac catttcgtag
gttgcggcaa aggaaaaact

420061 ttttgcccgce cacggtcatt
aataaatttc acaaaatcct

42121 ttttttgctt caacattttc
gattcgcgcecc acctcgttge

42181 cgacgcgata ttttaacacg
gttattgctg ctgttgtcct

42241 gttgattggg aaagactttg
cgatacgcaa tatatgagac

42301 gcccgttgac tatacaatcg
gttgtacaag acgctttgaa

42361 ttttacgacg cttgttcgcc
ggccgtcttg tcgagaactc

42421 gttgatagtt ttgcaaaatt
tatcaaatag gcgtgcttgt

42481 atacaatttt gttggccaaa
gtcgtgattc ataataattt

42541 ttatgtgttc cacgagttgt
ttcgaagaga aaatcgagcg

42601 gtttccattt gccgctgttg
agaatttaaa tcttccgtca

42661 ctacgtaatc gctagcgtac
gtcgtcttgt ttgtcgtaaa

42721 ctagttggat tgcgcgattg
gttgccgtac aaaaacatgc

42781 gtttgcaatg tttggcgtat
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ctgtctatag
tgcttgtgaa
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gatgattaac
tcatagtgta
cattaaacgc
ccagattgtg
gcaaacatgc
aaaaactgcc
tgtcgttggt
tttcaatatt
taaaagtttt
tcgactcttt
cgtcgtcgtce
ataacagttc
aatagtttat
gcgtgttgta
tttccagcac
caaacaggac
cttgatccac

agaaattgtg

gggFFﬁgiaaact



60661 gctgtacgca acgttggccg atgtagattt aaaaatatta
gacatttacg atgtcgacaa 60721 ttattctaga aaaat gat at
tgtgtgctca atgtcatata tttgcapget gtttttgtac 60781
caataccatg caatgttttt gtcctcgaca gggttataag tgtgaatgta

Cacgggggg %gggggg% gtctaaatat tttaaaaata atgtattgtg

it gtttta
‘1;‘5 aggt g% Faa %cé:t ag%g%gaagcatt %@ttt%% %actaaagt at
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UHOSE DA s PO
taagg??é@ﬂtFEQEQEéﬁéé t agattcagaa cgatggcaaa 61081
le A9 GEEER Gagt LACREC PCTE SRt g Cadd ct gt

aagﬁgt:@t:éac&aceiamaGaacct gatt aaatgtatag gctgtcgcac
dax02lt ggdd gmagdttt ddog adeaage dadta G ER0E ttagaddasdd

gctgtygtathcgagabbathgcat atcgtcaacc aacgcgttga tgttcaatga

ARG alcgaltgaga aazaaatgtatt tdtadgagidaa ttasaageiotta
caatggg@tgaghattgeghgaca 61321 atccgtggtc gttgacatgt
140Gt 1C HG R UGeit Caglcirafalald Gata

R
%Ba%a% a aa%%%t %Eﬁﬁ}
ttgattatta tcaatgttta
43321 aaaatgcaat acgttccgga
ttattttaac agtgtacaga
43381 atggccaacg tggtgacgaa
gtatcgacga aaagcaccat
43441 tacaacacgg tgcgtaacgt
cgcgtttagt gcttagtaat
43501 agtgtcaaaa agcaatacta
aaaaaaatac agacttggaa
43561 tcgtacgatc cattgattac
aatctgtaaa tgaagaaata
43621 caaaaactca gaaaagcttt
aacccgacaa gtcggatata
43681 aacaacccag atgtagtttc
gagtacaaaa attgtataac
43741 agggcaatta aacaaaaaac
gtcctacaac tatgaacaga
43801 attcaaatag attggaaaac
aaatgactag acaagaaatt
43861 gccgaaaaaa ttgtaaagcc
ctatattaca catatacgta
43921 tgtcctttaa aacacaaccg
actcagagtc ggtacaaaaa
43981 gccatgactg taaatgacga
agttttccgt ggttcagtac
44041 tacaacgtgg ccaaaacaga
acataataag caaggacatt
44101 gaggatttaa gaaacgcttt
aaatatcgaa caaaggaaaa
44161 aaacaattgt aacaaaaata
gtttttttct agtgtcgtac
44221 ttttttacaa tgcgtctgtt
atattgtgga cggcgcaaaa
44281 tagcaaacaa aaggcacgtc
taaaacgatg aatccatatt
44341 aatttttcat tgtcgccaaa
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aaatttacaa
cattgcaaac
cacgctattc

ctgcctcctt



gccgatttga ttcctccgceg 61561 gctaagcgtt aaaccttcgg
cgccgcccge cgaaccgcta actcaacagg tctccgaatg 61621
caaagtttgt tttgatagag aaaaatgggt gtgtttcatg ccgtgccgtc
acct ggct gt 61681 gtgcacggaa tgttcgcgtc ggtgcaagcg
Ccagﬁgﬁ\?g %g caacgcaa aaattatgca 61741 gcgcat cgaa
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aattghgegacgaceagaegacagc gacggtgatc gctattatca gtataataac
AALgt aatatt t tggcas Be8L gcgacat acatt taddgat g8 asdadaaaaga
ttctatatyat bgttagatgatgt tttattgtaa 62041 ttaaattaat
acasaaatdat geagtac attalg ottgatagt ttgttt tgtagast aatcaatttadat t t t
atabli§tghacttytbteagt caaacact atggcgttgce tttcgattag

yytattyt Q@tttggétga%@]ttt @t gagt gt6 216k Litaranaatie g@aacigt tt g

ttt§5598€gcgt ghhgggggttc tatggtgtag tcgggegt gt 62221
Gg6hgt Lt Qta%%t%gtt(ﬁg GQCa tilraftgt GG MRECAd gt tc
tgagctttgt caccacgtcc acggacgt gt
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gat% é‘i 08393838? 9tct ttca acaa at ot
L2E419% 9 gt dits't ¢ (tg%tgc%t gcqggccaacg
gtt%%% ttPcdacepregEntt gt aaagtttcta aaattttgtc 62521
HBEtt it et PEGt addgst Gtd IR &SI st i gaacy
tcggeetgreghtctaatcgbgsb8l aaaaat gct g cgcaacacct cgtacaactg
#dt9gdc ttdad agtagitac ddtat tgdteegt dtttteccccccass 26Praqtada get g
gga@tgtebtt gcghagecgtacat tactaaaaaa tctacaagta ttttcaaaca
82001 tigl-aattag gegacyitattta tdogaidtcagy tadtattaamdoy
cgtt€6a86868t ghcattegtecac 62761 gttcgcatcg accacttttc
Aaileat alG GFEE LG @EEIEC I eaatd diddaactcgd2821
tttgg%;%;&!aéa%t@%%ﬁsgg“ caat at : t atta éagt ta: caaaa gt?t;; t aa: 99
atgg
gg%‘gé gﬁt : C&?%E:t;:gﬁ cddiddd 3841 gf:t ctﬁgggc
aat C C t t tat
é;d%tg’ § aattftg(at a9 t%a agaat?‘%aggagag ccga%gg%gatﬁg@g
aat%é% FE@C?FC@ 8313& aa 63061 taaattaatt aaagactgaa
é¥¥%cc gt gcctcggtga aa aa
cttcaaaccg atgcggccgc
45301 ccaagccgat gcaatgctgg atacatcctc gacgagcgaa
ttgcaaagta acgcgtccac
45361 gtaacaatta ttcagatccc gataacgaaa acgacatgtt
gcacatgacc gtgttaaaca
45421 gcgtgttttt gaacgagcac gcgaaattgt attatcggca
cttgttgcgc aacgatcaag
45481 ccgaggcgag aaaaacaatt ctcaacgccg acagcgtgta
cgagtgcatg ttaattagac
45541 caattcgtac ggaacatttt agaagcgtcg acgaggctgg
cgaacacaac atgagcgttt
45601 taaagatcat catcgatgcg gtcatcaagt acattggcaa
actggccgac gacgagtaca
45661 ttttgatagc ggaccgcatg tatgtcgatt taatctattc
cgaatttagg gccattattt
45721 tgcctcaaag cgcgtacatt atcaaaggag attacgcaga
aagcgatagt gaaagcgggce
45781 aaagtgtcga cgtttgtaat gaactcgaat atccttggaa
attaattacg gcgaacaatt
45841 gtattgtttc tacggacgag tcacgtcagt cgcaatacat
ttatcgcact tttcttttgt
45901 acaatacagt cttgaccgca attcttaaac aaaacaatcc



-112- attttcattt ttattgatct 63121 tactattaat
acgctggcag ttggtatgct tcatccattt ttgtgactag aaaatttgct
63181 aaaaaactga gctcgtcctgipgttaaaacg ttgtcgtcca
cgaatctatg caat gt aaat 63241 gttacactga cattgtttaa

attf ? t@é attaaaaaat caacctgtcg cctactgagt 63301
ttctactagt t ttt t ttattttc
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te§ARdagttigh Jadcazacack 36354t ttattcadttatcy & t

tcgabttttgt tbcaggabcgcat caagcgcttg ctcgatctcc 63601
aatutt tbiog aggaedgc tejfbly tagetttd atoges octcegdt atagia actdagtoac ggt

ngagggt@gg@ggégﬁﬁﬁa&tcttactta t aat ggccgg gct gacgat a
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46381 tccgacgtgg tgacaattgt
tagcgcttgg aaaaattatc

46441 gaaaacacag tagaaagcaa
cgtcgtcatt gtcaacgggc

46501 gccagtgcaa aattgagttt
ttgaagcaaa taaagtgggc

46561 cagcacacta cgtacgacgt
cgaaatttga caaattggtg

46621 aaaaaatatt gacatgctgc
aagagtacaa acaatctcag

46681 caaaaaaccc tccgattatt
tgttattttg tgacgtcggc

46741 cgaagtgagc gtggctgaat
tttaacacga aattcgccga

46801 tcggtgccct aacgatttta
tggaataatc atgaaaattg

46861 ttctgcccta ttttaccctc
tttgtatttt gtggttttat

46921 ttatttacgc tagatattgg
gagttgtatt ttccctacca

46981 aaagggattt gagcttcata
caagcggttt atttcactcg

47041 gaggtattat atcaggcagt
tccecgtttac gctagatatt

47101 tggagtttga tgatgtagtg
atttttagag tttgataacg

47161 ctcaaaatga agagtacatt
ggcgttttac aaaaactttc

47221 acattacttg tgatctgtcg
ggtgtacgaa aaagctcgcc

47281 taattgtgaa acaaatggag
tgttaatttt atcagtttca

47341 acgcgaccga caacgacaac
ttccgacgcg cgcataatcg

47401 tggccaagaa gctgacgccc
cgtgtccgga tttttggatt

47461 ttcaaaaacg taactgcata
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tagacttgtg
atcatcagcg
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tgttcaagta atgtttggtg 63961 cttgcggagg attcgtggtt
cattaatttg gccacttttt gtaaaggcac gccgctattg 64021
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gééﬁgga ate Logodt geca attecaasgg |

tttc

td@dcc§E§§o6438e péguGatear aategecgC g
tagadeatatchttgaathbaatt taatatggta 64441 tctattacgt

#f/f/aagcat thaadigt cctt ctttegct tecy cogatodt thteicogagetccct t g

taa®4503tt cgeggggcacgcat aaccat gcggggaatt ttgtattcgg
goaagt teat cealglht ggttgab456t argaghbity ttagttcamdioy
tattegtght t ghghtggtegccyg agcgaagttc gagcatgecge 64621
Qt/goacagil ¢tk 3993atk¢ aakaadaadly taldylag ittt cgtEhe

tttELALGYRY Ec @@ggggttg

4588399L.93
caagt gtggagtggaa

%%2? %c%%ttcttc gagcgctttt
gtcttcgtcg ccgccgttca

48001 ttttatgata ctttgtaaac
ggcgcgagga ggcatttttt

48061 cattgtataa catatcggga
aattaagcaa gttcgtcttc

48121 ggttgtactg tattcggttt
tctgtactag tagtagtgtc

48181 gctattgttg gcgtcaggcc
atcaacatgt attttttcct

48241 aacagcacaa catgctagct
ttatattttt gtaaactacg

48301 atcgtagaat ttttcaaata
aggttttgat aatatttagg

48361 caacatatca ataaaagaca
tgttttattt atcacataaa

48421 atggacgtct ggcaagaatc
ttttcttaca ttacgagatt

48481 caacttgata ctaaaattaa
aattttgaag cattttttcg

48541 ctatcgtttt cagactcaaa
gaaaagcgta atatttgttg

48601 gctttgagat attctatatt
acacgcgact cttttcgtcg

48661 cgtctcacca taacaccgtt
tgtaaaacgg caacagagcg

48721 tcgcgagttt ttttaagtaa
cggccacaaa tatttttacg

48781 ggcccgtcgt aattaatgtt
gacgctcgcg cgacttggtt

48841 tgccattctt tagcgcgcgt
caatgtggtt tttgtcaaac

48901 gaagattcta tgacgtgttt
cgcaaatctt ttttaaataa

48961 tagtttctaa tttttttatt
taccgtatat ctcaacgctg

49021 tctgtgagat tgtcgtattc

%g%gg%g§%Q%QC

tttaa gtggé%

ctagctttat
gtctcgacga
atttgataca
ctgtatctgt
ttggctgcca
tggtagctat
tcctettacce
atataaaaac
acaaccaata
ttattaatta
attatcgacg
ttgctcattt
tttacaaatg
cagcttttgc
taaattaaaa
cgcgtcacac
aaagtttagg
attcagcctg

tagcecttttt

64681 t ccaacgagt acgacatgtc

aal o e tBA741
ggcgcaa acggtttggg

gcatagcaat
ataacttttt
ttgtaattag
agtggaatcc
tttaccgtct
ctgtgtcgac
gttataggga
tttgtgtttg
ttagtgtttt
aattaaatta
ctatcgctat
ttaacaataa
gaaatgtatt
tccgcetgtgg
tttttaagtc
agcttggcca
tcgagtaaag
ctgtcgtgaa

agtttttcgce

ttttg
S
ttttcctc ttttaatta%

g&aﬁe 13350 égett‘tggﬁﬁ ggea SGEe &tttgg tgkss

aatgege %@Iéﬁt%EEF%E@taa cat gat gcaa aacact at cgcccctaat



64801 ttgctccaca gactgttgtt tttcacctcg tcgggcgtgc
atcgttgccg atcggtggcc 64861 aaat cgaaca cggactcgaa
ccggggagcg gattgaattt ttattgpgca agaattaaaa 64921
ttgttttcgt tgcgaacatt aaaaccgttc attgtggtta atcaaattta
caa 4981 aaggagaatc ggtgtcaata ctatccgaat

tcagf:ﬁ SEY tFFE{JgF{: t att t 65041 aat.at aft
y Bk s G AR AR A A £EGE At a2
gcaG@iéTaFaQFFéé ﬁéaEgacac t%Bctc%(atgtgt t gt cat agcc

dfddalt ot qaaaatt gdeca Gty e Gt et a
tataspugocgogageetgéigge agtatcgtcg ttgagcgcecca 65221
dtxA0daddgy toatagtcatator: tadetatt tdmc aggtatae ceHd aadgetagt ag
cgtgggaggbccagacgtBs281l aattcatgtt tacaacttat ttgctaacag
giaetdlt alsgeytaacaaaagitg tgiddtggetadct cot 65 3fa gattgeacgc
ctcaabttggaatcaethgehgca tttacgectta agattgtatt ccatgecgggc
63A0h QAU OIdL (AHLHRAG QUGG a H@alacect
gttQQGEQBQaQBaEQQ%EQ%Qtt 65461 gcgcaaacac ttggcgcctt
At tega A agtataﬂ% aﬁagﬁﬁg O 413808t Ottt cadt®521
agtgggggg c ? ggg&gég ccattgtc ttgccgcaga atgtacacgc

tcgt t at
§§ E% gacag i %gcaat Hesidtosmy R Gl Movc
8895 aﬁﬁ? g gcg ggtcct té% taatt tatttgttga
e (AR gy PccaE
gtagg Féﬁégéﬁaéﬂ§§9@§caa 65761 gcgcttttgg tcaaat gage
e A PRE JFelgta dagtictiy ot It tiaaglalaepa tt L5821
cccgbgyeget tttygadagarget gggetgettg ccggetcgeg tcgecagetce
dipeedt gtcaraat t 85881t & ttajadttatitgta a gfosdraciyet @apilt ageggce
aaagectgaaaaaggeaacguttctc ttttaaactc 65941 at gact cgcg
comsgt tiddcditaglid cRgeyEagtRytapta gt @t cgect geageeggea
ggt6668icaasagatedyteaat cacggc gttgatcaga tcgttgatca
LA Qat Gy LAIBRAUHOR g gt a RP Qg 1CaeHaES Cor §LHEPEG Ct g
anE@EgEEggggaggagg@gtgg cgtgcttgag caacagagtc 66121

e o 1 9 aald 9aaa Qo aacgggac-1 gggaat gt t

%Fttccgcca ccatgtactg gacggccaga

ttg%% il SRR MR T oo

gcaE égﬁgcgtca§6§b1 tttagcacaa ac atggct aaatatattt

éaq.’ctm d:tchaa tc acgtccac

attaacgagt catctacc
49981 ctggaatgta aaagtgggtc tgggaatatt tcccggcgcet
aacacagact gcgacggtga
50041 caaaaaaatt attacatttt tacccaaacc taattcccta
atcgactcgg aatgcctttt
50101 gtacggcgac cctcggttta atttcatttg ctttgacaaa
aaccgtttgt cgtttgtgtc
50161 acaacaaatt tattatttgt acaaaaatat tgacgcaatg
gaggcgttgt ttaaatctac
50221 accattggtt tacgcgctgt ggcaaaaaca taaacatgag
cagtttgcac agaggctaga
50281 gatgttgttg cgtgattttt gcttaattgc cagttcaaac
gctagttatt tactttttaa
50341 acagcttaca cagctcatag ctaacgaaga aatggtgtgc
ggagatgaag aaatattcaa
' 50401 tttaggcggc caatttgtag acatgattaa aagcggtgct
aaaggcagtc aaaatctgat
50461 taaaagcacg caacaatacc gacagacttt aaatacagat
attgaaactg tgtcttcacg
50521 agccaccacc agtttaaata gttacatatc ttctcacaat
aaggtaaaag tgtgtggcgc
50581 cgacatatat cataacacgg ttgtgttaca gagcgtgttt




66361 ctctgtccca actctttttg caaccgaatc aggtggcgta
tcatggtttc ctccgattca 66421 aaccgcttta ccacgtttac
gctgattggg ttcgtgtcga tgcacaggic acgaatagtg 66481
tttat aaaaa gaat cat gag aggactaagt tctgacatgt cattgcacct
gtaatatcta 66541 ataatctttt gaacaaaatc cacacatttg
attepgrateada-thgatteace g 6? %F%tc ttctt
£§ étFé@FaéﬁééﬁgH§€§a§F8 étgégﬁcéﬁgﬁﬁg g %%%tgcgg
ttgeeebitet egtgtabgtecat cctgtt gtc%cgc tg gcgacggtc
PtAJ§datcgroegeceggigetcgacesrat &@é%ﬁéc@é@aﬁéﬁéﬁgtgta
aaahggbvgogecgtttggtyaat a t ggcecgttgc cggattagag 66781
goateac chatacgaggeg gagd tyglegtt gedad ttagagacegeatad@@ cat ¢
gathgheatactyatctab6841 tttatttgta ctcttatgat tacaaaactc
aaigatiacgga tithackt alyar tihalagt tabtagcaabb b gt-gacaaaaa
tatfgsgaypatecaaatygacaa aattatcaac aagttaatca tggaaaattt
60961 tieaacgblbe RRRACRTY 08aAALEGG 4raealaaat
gaadgfa ggt{ aggg@ggggac 7021 gcgccgacac aaaatgcttt
cgeaal Lt gﬁ% caca Litaaac %gtcgrgga%@c Gldicaatady08l

%E%S%ggt%?g tctt ttttacaaca ttcgtcgcac aaaattaaca
a a tgtgtatc t t tgt
i il T o
c tgc aaaataatgg ctaatatcg a ccegt
e e e lgaaaleal g0, oot oal ol g, 2aa°
aaactgtthtt tgtEgfahbeaga 67321 gtttttatt gt gC at cat
Sdtladaadatd dacgamy daae Sagattca toah aaged ttaattt 7381
aacettyttbagcaghyghgaagt ttttgtttct taggcgttgg agcgtctccg
t5agiBagattaicgaa t th7 4k datdadtdtc gaay astadgagt doay teddayt cgg
tgteghybeet tgtthgeheat cg atagcggegg 67501 cggaggcggc
Gl oA C GG (G AaGatdatth La0idd Claat aagiagagtitiar tggrgacgacy
tatB4284+L0LOL85RE580CTt cegtc ttactattat cggaccgcca
agbloht Lot %%aat Q3LH t t gatl @k JidAucr dddaHdLpact tt
tct@&é}gg? ?8 gg% acat tattgcatta agatcatatt 67681
{ caa tt { t&gﬁ%&g&g cact
% éﬁﬁ%% a.caa & 2

a@cg% aatctg agtt gcggcg
acthhg Saéc g ga?fgtactt at aat a H&gggggcaa

Ogdede G BtHSLadi ot T 9y FaraH ?%ﬁ %tacg
caat PéaﬁcPFCCttcé?86l cactgttgat ttgggegttc acgat gat gt

Slggdgramg i@t Gy Ttidrcaaaqocdcdrd catta
tgatttgacc tgtacggtat

51541 tactacgggt atagaataga ctagactgtt gtcacataat
gaatcgcccg gatttggaat

51601 taaatttgaa tcgttaccac ctatgtattc taattcgttc
caagttattg gattgcgacg

51661 atcccagttt gatttagtaa taaacacttc aaaataactg
ggctcgtgta tggctgttgg

51721 acaaaaatga acattcatct gataaaccgg ttgatagcga
tttaaatata gcgtatttgg

51781 cctccagttg ttaaaaggtt cgtccattcc gcttttatca
ccaaacacag aattgcgatc

51841 gtttgaaccg gcaccgcaaa gtgtgtgcgg cacaaccctt
tgtttgatta ggtcaaaatc

51901 gtcataatta ggaccggcca cagccgcgta ttccatatac
tgttgaaaca tgtattgcgc

51961 tgtggaagcg gccgccccgg attctaaatc gagagctcga
tatttataat agactgattt

52021 gtaagcattg cggcacgcgg cgtcgggaat gttatcgcca
ttgtcgggcc aataaaagtt

52081 tccatcttta aaacatttat attgacgggc cgtcggcacg
gacaaatagc cgtgagagcg

52141 cactgccggc gcgtgaatcg cagcaaacaa tgcaattaat




67921 ttcttataat agcgtttact ttaatgtatt tggcaattta

ttttgaattt gacgaaacga 67981 ctttcaccaa gcggctccaa
gt gat gact g aat at gt gaa gcgcaggaac gcagacgaac 68041
ccacacccga cgtaataggc tacgtgtcgg atattatgca aaacacttat

aa att% aaé%ag SFQS 01 ggttcaacac cgtcgacctt tccacctatc
aé%laqC cq:giatt%t% . 68163t Ltrttgattt
§Padf et 8cad tgat &

cgcgtta
tCt@QQEfa agé QSQFEQW aaaat ccc aacgagttta tttt a c
ecea cacctig PP GR&At g@&@agﬁgﬁt%%t ttt
aacgaeptegacotaégeaehact aaaatgtgtt cccgtgecge 68341

R Pdg dcda aeaadttc tegdd tgdgtaattt ttatte tecargg&éga agdditt get g
acggatagygtt ggcacaté8401 tgttgaacca acacttggac aaagattatt

Goasdaangt aqgaadtt gioatt gratteee acgta t caca@8 467k tagttatadt t ag
catghgthttgeatgaeggagcgc acgcagtcga agaatgtcca gataattaca

68624 egidt@acge g@aaareade cpglgitarag tttaacgaaidt
taaggg&gg@a@ga@ggggggacg 68581 gctatatact atcatacttt

%Czcstd?lcac%ttttttt%%t (AR GLAG] tAIGCRAHAC HRA tttgkB641
tgal gfggcggagggg% dgc gaatgccccg cgaat aaaat atttgatcgc

ttta

t égggggtta
acg g?:%g ? gcacgt ac aacg ccg(j %EE 61 at atcggcga
%é% %Et at aat aa tcacaa tgc[at aacgt

cgécézgt tcciagga cc AN
Ctgﬁ?&&i@@gﬁéafiﬁgﬁ afgca 68881 tagatttacc caacggtacg
FFEEdaGRITF ACA égzéétﬁgtttt tﬁ%@é&tctat%sgm
aaagehacagt ggtecaateggt g t gcgat aatt ttgaagttat ttccgacatc
FRAAGt gatad t gccoRO Tk cRRcdaactt patttdahddeagcma tt a
ttttygheaaabttgtagavtaaac atgcaattcc 69061 caact gaggt
Gi2t68t0d a eg @y tacdgeg togegy tiaghtttay Crryt cegegpacaatt gitdadct tt t
cgtB9dRtghacgtegactgttt gccatt gaaaatattc caaaccatta
5ogeat %@%@g@@&a&%@cgtta@%@&a@a GO Capgapcgaa
cggftggthaagcraghtgghttc caaagatttg tcgttaaaca 69241
C%%QE‘E;%@ gtctaQC aa J+a0Gtd 9l ALGIAAGE Haaagacgcc
t

tttg 8998 %% 8gffgttcactcgtgcgagcct at cgact gt t
a
cg 8 8? tg@aggéhéitcﬁ¥§g§%%: ﬁ%ﬁ%;g gﬁ?aé%é%:tttagiaacg

aaacgg
88421 gcgat gt%&?a@cttgaftt aaac gtattgagca

Gebbde PgaC Cyddda sCga
tctcactgtt gaga agcaa
53101 tattttttct tttttaatag tattaaaact ttcattaaat

tttcaaatgc cattttgtaa

53161 ccgtccgtga atgagttatt aacgcgtgtc tcaacatgtg
tgcatatttg ttttaatgtg

53221 tcggtttcgt tggatatttc gttatagtta aatgtgggca
aaacaaatgt agaatctgtg

53281 tcgccgtaca caactttaaa agtgatgctg cccagattga
atttttctaa aatctcaggg

53341 tcgttgctca aaccttcaat cagagaaatg gccagccgca
actgattgcg accaactcta

53401 gtgatgtagt ttgcaagcac tttgtaaaaa atgccataat
aaccgtatat gctattggcg

53461 gtgcgcttca cggaattttg tttttgatcg tacagatcgt
acaagaatgc cgattcgcectt

53521 tgattgtcgc gattcttttt aaatttgcac ctttcgctta
acaattttaa tagcaattta

53581 acaactattg cacgcgaatt gtggttcaaa tacacgttgc
cgtcttcgca taaaattaaa

53641 ttggacaaac aagcacaaat ggctatcatt atagtcaagt
acaaagaatt aaaatcgaga

53701 gaaaacgcgt tcttgtaaat gcctgcacga ggttttaaca



69481 gccaattttg tgctatatcc tacgaaaacg gccaaaaaat
cgt agaaaac gaacattttc 69541 agcgacgtat attgacaaat
at act acagt cggacgtttg tgccgaggta tatactacac 69601
tttaccaaaa atatactaca ct aaactcta aatatactac aactccactt
it Laacc, 9661 acact ct cgt aaaacggccc aaaaat at cg
< % %?ifgtgg'géigégiaca cgtttaaaaa . 21 aggctacgat
a5 3 ggggg 5§c8@§?t§9€t§a988cctttg aaacc

gtapgyBithgeradaat hat caggcaaaac gattctattc tacccct

ﬁéﬁ@éc?ﬁﬁﬁtéﬁééé ﬁéégattaga69§$f¢§€@€5g€§9&¢ Fggﬁgcgaa
ng@tbggﬁggbégﬁﬁg%@@bcca ttgggt agt g gcgccgccaa 69901
&8§baceactettgeaecgetcogagttagaseaeagage tagadgtcedageca
gctgaacttygageccggtgcB®961 cagagttacc gtcaccgcta atattagaca
acadagatut tabtytabtgagtrgtgacvatiggctgecg7@e2kagggicdccgt t
ccatiteaapctaaacgagiigt c at gcggaaaa tgacgtcatt attgatgcett

52091 taaacgagih acgelacaac @htaraghge acgtigabite
tack¥d gos€spalgasst at 70141 cgcacgtttt gaacgcgtac
80bled Q%ggcggﬁﬁ 9¢g3ak th 39l ILAGR G ¢ 9¢9LRCGH gcaacal 0201
tgcggggggi gta aaaaaagaag ccgtgcctag tcacgtgtac
i%%c E @caatca @% % %g%%%%%a%%%%.gk%%%ataca

c¢ac tc aa a cca acatggcgtg

oot et %?%?ﬁ%%%%t%ga Bl AEAas GagaTeae

tcag F%@%%a%%t????%f tcg 70441 aaaacaaat acatcattcc
5datdatat Iet Sedc gPagoARECH B0 gPREkgcad 2Ca 33 510501
caatghaaat aagaetytgtgcaa aaat gacatc agacaaat ga catcatctac
Staldakgatt aatacg7@86 tceattdgitt aatty caceatgtittat taadatdgacat
acagagctyat gatcyaavaatt g atcgtgegtt 70621 acaagt agaa
tucteac begl cagggedagi-ioottagidat togaa sadacraattdger tgfaddttcat t a

tat78881cgacatghyparbaat cgt gt a t aaaggat ga catcatccac
t3abagtaegqthacdaghad tacgt o/ Acdhtaaldet adida glaaaagcgag
cat&g gg%tg + agdapacaaat gacatcattt cttgattgtg 70801
ﬁ %C%%% 33;% t%fa%%cg%%ﬁa%%tt%att%ttté@a%tﬁtttmcaaa

agat

catcatttct tgattatgtt

gaa ?9% ga chtac
%rr’ ?égt { tcfagcgggg %%:tt gacCt C g?tga? g 37t ttRcaagt

gat% abfedt acaaaatypggy tc aaagcg agtttagttt Hggaaaacaa
éQéa9€§Fa€F€9Fgggt ta Aekpacaaat ccta

ttatgcaatc aaccgatgct

54661 ttcgacatgt tgtggccgtc cgaatgagtc tcaatgtcat
agcacgacaa aacgggcatg

54721 atgccgctgg ttaaagtcat ttcatcgacc aactcaaagt
cttcattaaa atgttgcaaa

54781 ttaaacatgc gcgtcgtcga tccaccgaca tagttatttt
ggcagcgttg tgttttcttg

54841 aatcgcatat aggcgccttc cacaaacggc gtttgcatgt
gtacgcgatt aacgttgtga

54901 agaaacttgt ccaaacacgc cgcgttgtcc gatggcgctg
ctttgtttct ttcgtattta

54961 atcacgttta tcttgttcaa ataatttcct tccacgcccg
gcgccacaaa cgtggtgtag

55021 ctgatgcact tgttgcggca agacggaaat atgtgcttgt
cgtagcattg tttgtaagaa

55081 tacaaattta gttttacttt aaagtaaaac tgcagcactc
gttctttgat atttgtatta

55141 caaaatgcaa acaagcaacc ttgtttttca tcgtaatgca
aacgaatgat acgaaacgta

55201 tcggctgaag taatattgaa ttctcctggt tttgcatatt
ctgcaaagcg cgttttgagt

55261 tcattgtaag gatatatttt catttttaaa tatgcagcga



71041 gtagaattct actcgtaaag cgagtttagt tttcaaaaac

aaat gacatc atcccttgat 71101 catgcgttac aagtagaatt

ctactcgtaa agcgagttga atttiggbta caaatatttt 71161

gtttatgata gcaagt at aa at aaccgcac aaagttaaat ttttttcatt
cac 71221 catgtttcga atatacccta at aacacaac

tgg? ggt9¢ ??%gp catt at 81 tcaagttcgt
gajrag"&ta&gt é&c %393@%3% Lecg 8 é%t tg ttaataé:tacct%t t ggt
ata?iSQQC@cESQQE@FFC@cgattgtaa acgaat at gg acct aacaac
S3Gttlagreds Apaassc §E4829CITLT PAYR ISR4THa Y SGPFaTaagct
attcgcaagdt tcogtgtedggac aaaat agccg tttcgctcaa 71461
gadddc titttg segiccag tticag cgategt caga tegettdt (Rt aaga@tgcgag
gctatgttatattttgattdi521 ttcgctgggt ttaccaatta tttttaatcce
gocitlt gel-a teaaagaaaayattgtegc agegccgagal 158 acagemt ggga
ttghabtheat gaaatheaaaatt ggaaaggttt gccaattgtg atcggggtca
BHo%h (Gicatbidad gadgrldcaalc QergRgiRR ddigiaiaiay

at QQBEégEtEBCQEQE atttg 71701 tggtttaaat gtttttaaaa

t5 axa30qal 4 R St ddacat ggdit tacaac/1761

aatgggggggtg%tgggggg gga tataggttatc at ggt gcaat gatt aat aat
a

t g%%@?fﬁ%ﬁé g
UL L e

gagg?ﬂ@@ﬁﬁgé@¢§9§€@9@att 72001 accat caagc aaat aggt gt
FEFOlg dttg e tdactee geate Haggaay geac Pt Rac ddt 3 923ct 720611

gttgeeaaght tcotagegbat at t ggaaat ggt gttaaataaa agtgaatata
SIBtalt attasra t cagg7 212 taataadt mmaqq%atataﬁtcaa%@%t ccc
acchggaaaeattgaaacactgta ggtattttta 72181 aatcttgcca
CALOPCO RACHR ACRAC UL gl agaet cadugetatdcacatitat at t
acadddfitht eehehggbgatagttgtta aacaatttta attttaataa
afsantiCtidR CradlattHaacat acl 230k 1d GRAYGOFd t ERfaaacaat
cth atatgatt.ta Egggaaa atacttttca atccagtttc 72361

% %?tcég%%#f attttzgacg%ggéat a act%?t%% aat!

tcatg{a%%ggi ggé%aaa c(gaégéfaccg

aca?@?ﬁé&?cééacgagc?§54l at aat acagc_gcggggaaat ttgtcgccga
Sgdaachiid R AR TR 1 Aacto oot FH1oY t RfiRact ¢

aCGGt?Qﬁ&@t@@G@t?ﬁ?ﬁ tag tttctggatt taatggaaat ttatcagagc
56221 catttcaaat ttgcaagaac aattaaaaag agaacgcgct

ttgatgcaac aaatcagcga

56281 gcaacataga attgcaaacg aaagagtgga aactctgcaa
tcgcaatacg acgagttgga

56341 tttaaagtat aaagagatat ttgaagacaa aagtgaattc
gcacaacaaa aaagtgaaaa

56401 cgtgcgaaaa attaaacaat tagagagatc caacaaagaa
ctcaacgaca ccgtacagaa

56461 attgagagat gaaaatgccg aaagattgtc tgaaatacaa
ttgcaaaaag gcgatttgga

56521 cgaatataaa aacatgaatc gccagttgaa cgaggacatt
tataaactca aaagaagaat

56581 agaatcgaca tttgataaag attacgtcga aaccttgaac
gataaaattg aatcgttgga

56641 aaagcaattg gatgataaac aaaatttaaa ccgggaacta
agaagcagca tttcaaaaat

56701 agacgaaact acacagaggt acaaacttga cgccaaagat
attatggaac tcaaacagtc

56761 ggtatcgatt aaagatcaag aaattgccat gaaaaacgct
caatatttag aattgagtgc

56821 tatatatcaa caaactgtaa atgaattaac tgcaactaaa



72661 gtttataatt gcgttcaaga gccgtttcca aagaaacgtc
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57781 gttgtgattc tcgccgttct cgacagttac gtaaatagtt
actttgatta aattatcttc

57841 cagcagcatt gagatttgat tgaaatccgc acatagcttt
tgtagcgaat ccgcttcggt

57901 ttttttattt gtgttgacgt agaaaacaga tttgttccat
ttgcccaagt cggaagaggt

57961 agaacagtca tccgaatcgg caatgttcaa ctcgtcgcectt
ttaaactgca caataaactt

58021 gttatcgccc atgtcatttt cttccaattc gcectttttaac
acatttacat tgtacgaagc

58081 aacgtgtttg ttcgatcgac taatgttgat ctttgcgttt
gtgcaatttt gcaaatttga

58141 atatgcttcg ctttctttag cctcgcacaa ttcgatgcgce
gtagagttga ccacgttcca

58201 attcatgtac acgtttgatc cattaaaaat ttgttgacac
tttatactgt aaatggtaaa

58261 gatttggttt tcattgtctt ttaaatattt aaacacctca
ttgatgtcgt cagacccctt

58321 tatattgttc ttgaatagat ttattagtgt tttcgcattg
acagaacatt ccacttgaac

58381 cacgtcggga tcgtcgttga gatttttgta cacaacctca



74221 ctgtttaata atgcatacca atgctaaact gtctattata

t aaagt gcag tgataacttt 74281 gttatcaacg
cgttcgatgc cgacatatat aaacggcgatg taacagtttt tgctagtacc
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59341 ttgcgctcgc tcaaaattat ttgacaaacg cccaacgcgce
agacctagat gttggcgaaa

59401 actatcagag atcgacaaaa agtttcacgt ttgccgacac
gttgacacgt ttttggattt

59461 gtgcggcgga ccgggcgagt ttgccaacta taccatgtcg
ttgaacccge tttgcaaagc

59521 gtatggcgtc acgttgacaa acaactcggt gtgcgtgtac
aaaccgacag tgcgcaaacg

59581 caaaaatttc acaaccatta cggggcccga caagtcaggc
gacgtgtttg ataaaaatgt

59641 tgtatttgag attagcatca agtgtggcaa cgcgtgcgat
ctggtgttgg cagatggctc

59701 ggttgacgtt aatggacgcg aaaacgaaca agaacgtctc
aactttgatt tgatcatgtg

59761 cgagacgcag ctaattttaa tttgcctgcg tcccggcggce
aattgcgttt taaaagtttt

59821 cgacgcgttt gaacacgaaa cgatccaaat gctaaacaag
tttgttaacc atttcgaaaa

59881 atgggtttta tacaaaccgc cttcttctcg gcctgccaat
tccgaacgct atttaatttg

59941 tttcaataaa ttagttagac cgtattgtaa caattatgtc



75781 aaacgattgg gttgacttct cataatgtca ctgcttctta
tcgggttgta caactcgggg 75841 ccgtcgggca cagacgcgac
cagacccgtt tcgtcaatta tacacgtggc gcaatttcta 75901
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aac 8? dfc 3 aged Cc tcgaa 760 C t
i seqp it G oP e asaelCod s e
ttgagpa CFtE@B f8g°tg t gt ccag aatgcttttt tagt t
SORGJc Pfy Db 530 LRBUOGEGG Hee P Racc
tcatteggeat hgopttagatt gt cgcatatagt gttaactgcg 76201

160120 g tetggptc aedttaton ttemd: tateg@da gaat Iegdtiagt toFy tttt9pcat cat
ccgactghptagattacgZé26l ttaaacacgt cttggtaatt ggttgcgcett
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tttetagatgcaebaagegatggtc attttgaatt gattgtcgtc ttcgtcgaaa

€381 algogcrardr ceatddddga cattddd-aaad agidddaatae
ataggtegttgthtagaaataaac 76441 catccatcgt catgatacgc
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60841 atctaaatat tttaaaaata atgtattgtg tgttaaaagt
aaagcggctt gttttaataa

60901 aatgaaaata aaacgtgttc caaaatggaa gcatagtgta
gattatactt tcaaaagtat

60961 atacaagtta ataaatgttt aattttaagg atattgttat
ggaataaact ataaaatgaa

61021 tttgatgcaa tttaattttt tgatactttc cacagacggt
agattcagaa cgatggcaaa

61081 catgtcgcta gacaatgagt acaaacttga attggccaaa
acggggctgt tttctcacaa

61141 taacctgatt aaatgtatag gctgtcgcac gattttggac
aagattaacg ccaagcaaat

61201 taaacgacac acgtattcga attattgcat atcgtcaacc
aacgcgttga tgttcaatga

61261 atcgatgaga aaaaaatcat ttacgagttt taaaagctct
cggcgtcagt ttgcatcaca

61321 atccgtggtc gttgacatgt tggctcgtcg cggcttctat
tattttggca aagccggcca

61381 tttgcgttgt tccggatgcc atatagtttt taaatataaa
agcgtagacg acgcccaacg

61441 ccggcacaaa caaaattgca agtttctcaa cgcaatagaa
gactattccg tcaatgaaca

61501 atttggcaaa ctcgatgttg cggaaaaaga aatactggct



gattgacaag atggcccctc 77281 gaaaatttga acgggaacaa
aaaat agt gt acggcgacga cgcgttcgac aacgcgtccg 77341
t aaaaaaat g ggcgctcaaa ttggacggta tgcggggcag aggtctgttt
atgcgcaatt 77401 tttgcattat tcaaaccgac gat at gcaat
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61981 tcatatacat aaatattgta aaataaaaga catattattg

tacataatgt tttattgtaa

62041 ttaaattaat acaccaattt
gtgaataatt tttaaatttt

62101 tacttttttc gtcaaacact
ttttttcgtt agcatttcat

62161 ctaaaaaatc aaactgtttg
tatggtgtag tcgggcgtgt

62221 cgctgtttag atattggtcc
gacgttgttc tgcaaatgaa

62281 tgagctttgt caccacgtcc
tttttgaaaa ctaaattgca

62341 acaattgtac gtgtccacta
tcgtcggecge aatcgtattt

62401 gcaatccaat ttcgtgttca
ttgaacgtgc acgttttcaa

62461 tttgtcctta tcggccaacg
aaagtttcta aaattttgtc

62521 tttattgttg tcaaattcgt
aatttgaacg gctcgtcgac

62581 aaaaatgctg cgcaacacct
gtgtacactt gctcgtattc

62641 tttcatgctg acctctttgc
tctacaagta ttttcaaaca

62701 tttgtaatag gcgacgtatt
tccaccgtgt attcgtccac

62761 gttcgcatcg accacttttc
gccggecgegt cggectgttce

62821 ggttttaact atatccggtt
gatttaatgg cattcataaa

62881 atcatctttt tgctttggcg
gaggagttgt cgtccgtgtg

62941 ctcttcgggc acgctgttca
ggatcgtctt catcgggtat

63001 caaatcggct ttaattttat
gtggtcgctt gtaaatttaa
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tactaaaaaa
ttttaaaccg
gccgcttgtt
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taaatctatc
aatctttttg
caacgacatg

gcacaaattt



78121 tcccgttaca attccacggc acagcgtatg ttgctcgagt
tctatcagtt gcacacaacg 78181 gcctaagaaa atttattaat
gcttcatttg tatctatatt agaaggabaa tacataggtt 78241
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cgtcgtcgtc gttgttgttc
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63961 cttgcggagg attcgtggtt
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64021 tataggttac tgctcaaata
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64081 cccgactctt caaggagtcg
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64141 tgcaaaatgg tcgggtttcg
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79141 atggtgtccc atatggtagt aaacgtgtaa gtaaaactct
tgggct ggca cgaacgcaaa 79201 ttgagttctg tggttttgtc
cat aaattct atgcgaaact gttgcééﬁfc cat gt cgggg 79261
gatgcgttaa tggcccattc gatcaactgc tgcacctcgt acttttgaat
ctagtobptgt abactcct?78321 ttcat caaac acgcaaaatg gt ataagtaa
giaat ttgeg aangataacag datigyt gaggaggtgar 33t doggegicgat t
ccghggagget egceaaaaggt ct at gagacgaa acgaat acaa cagatagctg
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atgagbataactiafaccgtcatt aat gct gaac aaaccgccta tctcaaaaac

babaaakglyatgcleo4t gacagagaaat: gaatlaal aa gacarapagt
atg€idhtfat atcashatattat ttattaacat

65581 gttggtgtac agagtcgtcg ccatgattat gcagtgcgcc
ctttcgtgtt cggccgagtg

65641 gcgttaggcg cagccgcggc aataatcgcg ttggcecgtcect
tgttgtaatt tatttgttga

65701 aaaataaaac gtcttagagt ttcgttttgg aacgccaatt
cggtcaagct ctcctggcaa

65761 gcgcttttgg tcaaatgagc ggccggcgaa ttgaccgcgt
tggcggccga cgttaagaag

65821 gtggcgttct ggaacatgct gggctgcttg ccggctcgceg
tcgccagctc ggccatgtaa

65881 ttgaatatgt tggcagacgc agatagcggc gccaaaaacg
caacgttctc ttttaaactc

65941 atgactcgcg ccctgttttt ttcgttcagce acgtagtggt
agtaatcgcc gccgccggcea

66001 aacagatcgt caatcacggc gttgatcaga tcgttgatca
tgttgatgtg cggaaagcga

66061 cgcgactcga ctgcgctctg tatgtttggc ggcagagtgg
cgtgcttgag caacagagtc

66121 atgtaattgt tggccagctg ctgattgaaa ggtaacggaa
tgggaatgtt gcacgtcacc

66181 gcttccgcca ccatgtactg gacggccaga ctgagttgtt



80701 acaaaatttg gtacactagt gttcaaatcg tttctgttca
acgccattgt catgttataa 80761 aacacatttg tagttttatt
gtaattattt ttaaatttat ttttaatffg ctgtaataaa 80821
acttgttcat taaatacaaa agactttgaa ctacttgcgt ttatattctt
tggtppataat pgccaaaB0881 t act gaacaa acgaggggt g caaaaagttt
taegadatigatt tgeacgy eaatt sdceicat cataaccgt t80I4b aacgttddat t t
gcgtgtaeyet eggtagtghaat a gt ggcactgc gcaccgtttt aatgtttaga
FEO0L altglaraiga GCetrlRery Cogacirity aagigritey
acag@gg@@&tggcgggggggtta 81061 tgcat agggt cgttgctcag

RR0%A! [ Rl AG! 30A2 12090 COt I B09HIC GeHl: gocg 81121
tcagig&@g@tggcggggg&%fga caa?z?caaa cgcaccggcg tcaca??fga
. g %a'%Q§F agcé%%gbaaag%ﬁﬁkﬁggggﬁg%%: éﬁ%%%%cta

gcac %taaéﬁ;aatcaaaa tc%g_ C:%$qggtcg
t
CatB@%??FF Ea@F tetca 81361 tactttagca gcccttggta

196FE PSRt G togR A tddde tgkt<’1‘C<3<51a23ﬁ1421
tag@té?@ﬁﬁaggcaégﬁéﬂﬁgct gcattgtttc aactcgttga tagtgtacaa

Gtogddagtttapat t ct@1 4QT tadtiatge toda agatesta it IFdtasfitd t cc
agtttgtyggagttgttgggygtg gttgtcatcg 81541 tcaaacttgt
Goated a atay todaattagioat caaeage totasy ARARcY acge ccidtger cgaa
tag8dbdgeceggtggggegggcat gt a aatagccttc tttccgt aat
Glbacy gt QECeRAR gt t gt&l Gk taCEELIpaRl Laacat
tgggggggggtggggggggggtaa aattggtgaa gcgtttaaag 81721
635832 R/QE HLEY, CRAY HRALOH3CE Aalaet cCtt
cac @@ggggag tg; %%-Etggacatga tgatgcgcat gt agaat cga
£5a9C %%% et £ct%%%%%;%&c Leeaanlo Stk

v gy

aag%%f%%ggcgag@ﬁe ttaaa aacaaacgtt tatcattaaa cttgtccatc

8 catarcegar AgRREaAC

agcaccgttt gaaaactgac

67021 gcgccgacac aaaatgcttt
ttaaacgaat tttcaccttt

67081 gatataatca cgcagttctt
aaaattaaca cctttataat

67141 gaggccgtcg gtgtgtatcg
ctgcctggat gaaattcaaa

67201 cgagtaccca gtggacacgt
gctaatatcg aggcgcccgt

67261 ttttttaacc tttacttttg
ttgttatttg cgtaatcaga

67321 gtttttattg tggtgatcat
agttcactat cgtatttaat

67381 cttgtttagc gttgtcaagt
agcgtctccg tcgtcgatat

67441 tttcttcgaa atcgagtcca
ttgctcatcg atagcggcgg

67501 cggaggcggc ctctccgtcg
agtgcgtttg ggcgacgacg

67561 tgtgtacagc agcgtccgtc
aatttttgtt tgaaataaca

67621 tttggccctt gttcaacttt
tattgcatta agatcatatt

67681 cgccgttttg caccaaattg
gcacgacact gtagaatagg

67741 cgtttttgta caacaatctg

cgcaatttct
ttttacaaca
tttgaaatgt
gtatctgtgc
atattttaat
cgtacaaata
ttttgtttct
acaacgtcgg
tcgtcattcecg
ttactattat
atttcggcgce

cacCaaaacac

agttgcggcg

Noio:y

aaaagccaca
ttcgtcgcac
ccgcggttga
aaaataatgg
aacattaatg
atgaagcaac
taggcgttgg
cgtttccttc
cggtttctac
cggaccgcca
agttaaacat
catagttgcc

agctagccac



agtactgaat aattttgttg 82081 tgttctttgg aaaaaaactc
tccgtgttgg ttaacaaatt cgctgttcgt gcgaat caac 82141

gtggt cgaca cgtacgtttt gttagtaaaa attagcatcc aaatcaattc

gctcaattct 82201 gcatcgttac cgaacatgtc cgccat caag
cttgagaettt tgogegerabt ct attgatcttt 82261 attttcttgt

gt tagracddgittggtagea sgatteee gatta gt tttgacey tedasggt t t g

atcB82324ceatttttaggttitgt gcaacat gtcggaaacc ctgttcttgt

td 7t acag AgegadcH@ay @Rt alaagaididt cdggiacaan
gttgtteaagaaathegagaaaca ggttgtttaa cgcgactcge 82441

GGG @ agtd

o S e A et
t

GG dag gt

acaagtattt ccaattgtta 82741

al 200 GGl (GG ILG g1 qGaatd
ceeghtagttt gttacﬁgigg% ggcattttta catctcggca cattttggcg
09t aag L eLar
9co53R5: g;é%%?%??aﬁagt tctac
et et
aaa t t
S S vt

FIP YRR AT Y aat ag

gcappgehfect EB98R802aRt ctttacaa tttgataatg tttgececgttg
SR Hdc Addtt tagddtic cydta acdctaae graat t82861C taterdtaattay

aattghagaat gettytgtaeaca atgtcaggcg gcaagtttag cgccatcaca

68221 gagcaaatga tgaaaatccc
cgacaaggcc gacgtgacca

68281 tgaaatgccc cgcatatttt
aaaatgtgtt cccgtgccgce

68341 cgtgcgacaa caagtctgcc
gcgtttgctg gacacgttgg

68401 tgttgaacca acacttggac
gcacttgtat catcccacgt

68461 tctatcttag gtgttttgca
agaatgtcca gataattaca

68521 cgtttgacgc ggaaaccggc
gtgtgaaaac aggccagacg

68581 gctatatact atcatacttt
ccagtttatg cagtgcgtaa

68641 atgggcgcca cgtggtgggce
atttgatcgc aacttaatgt

68701 cgtgcgtgga agcgcatccg
acacacgtac ataacggccg

68761 atatcggcga cacgcaatat
cgagtcacaa ctgataacgt

68821 gcatcaaccg gatcagaaac
ttccggcgac tccagatgca

68881 tagatttacc caacggtacg
cgttgacgac gatatttcgt

68941 acaacagtgg ccaattggtg
ttccgacatc gaatgtgatc

69001 aatcaaacgt gtttgaaaac
tagattaaac atgcaattcc

69061 caactgaggt gtttgacggc
cgcggacaat gtcaactttt

69121 tacgttccac gtttgccatt
tggcatcgac atgcaaacct

69181 ccatgttggg cacgaccgaa
caaagatttg tcgttaaaca

69241 acgacgccat ctttgctcaa
caaagacgcc atcgggctta

69301 acccgttcac cggcgagcct

aacgagttta
aactttgatt
ggtctttatc
aaagattatt
aacggagcgc
cagtgtaaag
ccctccaatt
gaatgccccg
tgcgcgttta
ttcaaatgtt
tctgacaacc
ggccaacatg
tgcgataatt
gcgttgttta
accgcgtgceg
gaaaatattc
atggttaaac
tggcttttgt

atcgactgtt

ttttgagcgg
acgcacaact
ccatggacga
ctaccaacgc
acgcagtcga
ttaacgaatt
tgctcgtcaa
cgaataaaat
acggecgcecgg
tgaataataa
agtacgagtg
tattcaaaca
ttgaagttat
tggacaaatt
tgccagccac
caaaccatta
agttggtttc
atgcgagaga

ttggagacaa

Hatggecgt



82921 ttctcgtacg tgtacgccca caattcatcg tgatccaaaa

tttcgttttt agccgactga 82981‘%3

t at gccaaaa taatagccca acgaf

tcaaatata tcatgtagtg
éca caatttggta 83041
t cgt caaagt caaaccaatg attgcaggcc ctattaaaca ctattttctc

cttptgtoett ygo88tQiécygaaggct cac atcgcttcaa agcttcattc
aebagdt taatdgdqgicege agee saaatogatagatg 8316y tecasarar

tttghbheaagaaaceagtttgatg tcggtttctc tgtacgagaa attttcgttc

&322 Japtterpion

taittegacae acat

tagajda

cggdabhbhtagaghhtgattt tt 83281 tcaaagtatt gttgtagaag

ct Stgagget

16094 LG, ft1age] t hGAG LARRAE
cgtgtgtélgggggt gaatgttgq:g@@ggctat%gittgg:gcccc aaattggctcfa - 125-
gl,.ctge L GG g?&
& aat a%[g% ?gtt c%g]C g atétc gcc%gc%agftcg %%P
gc aaatt a%étct
acc

aacy ﬁéF gtaF?aEé‘{Cé‘éﬁﬁatt aat gtcgt

togddda @ st tc cgar AA9FacT agerd adgdcat
ggc@@éﬂicgcéaﬁﬁgfﬂgéaégt cggccat tttgagtata aac aagtctt

EGGAg aatas tgtasmaa diIcR SBREGL gittidaasdta titarasseassy

gtttghattgcgygttggabegtgat

69781 agccaaataa caggcaaaac
taaccctttt caaacgaccg

69841 acgccgtatg gtacagcgaa
ttgggtagtg gcgccgccaa

69901 ccgcaccacc tccaccgccc
acccgagcca gaacccgagce

69961 cagagttacc gtcaccgcta
attttattca tgccactact

70021 cggttccgtt tttcaagcta
tgacgtcatt attgatgctt

70081 taaacgagtt acgcaacaac
cgaattggcc aaagacctat

70141 cgcacgtttt gaacgcgtac
tggttgtaga tccgcgtacg

70201 acggagatgc gatagtggta
tcacgtgtac gccaacctga

70261 acacgcaatc caacgacggc
gcacgtcaaa aacggccaat

70321 acatggcgtg tcccgaagaa
taaatgtaac atagaatcgg

70381 ataaattata ctatttggat
tgtataaaca ttttatgtcg

70441 aaaacaaatg acatcattcc
aattctactt gtaaagcaag

70501 ttaaaataag ccgtgtgcaa
catcatctac ctatcatgat

70561 catgttaata atcatgtttt
ctaataattg atcgtgcgtt

70621 acaagtagaa ttctactcgt
aaacaaatga gtcatcatta

70681 aacatgttaa taatcgtgta
taatcgtgcg ttacaagtag

70741 aattctactc gtaaagcgag
gacatcattt cttgattgtg

70801 ttttacacgt agaattctac
aaaaaacaaa tgacatcatt

70861 ttacagatga catcatttct

gattctattc
ccaggtggcg
gagccagaac
atattagaca
accagttgtc
gttaaagtgg
gcttatgtgg
aaaaaagaag
gtcaaataca
ttgtacgata
aatttacaag
ggatcatgat
aaatgacatc
aaaatgacat
aaagcgagtt
taaaggatga
ttcggttttg
tcgtaaagta

tgattatgtt

cc 83581 ct aatgf:
Sr o]

aat

tacccctgtt
acgacgacca
cagagccaga
acaaagattt
atgcggaaaa
acgctgattg
gcaatgggat
ccgtgcctag
accgttggtt
acaacgaatt
aagattccat
ttacgcgtag
agacaaatga
cagcttatga
tagttttgaa
catcatccac
aaaaacaaat
tgttcagttt

ttacaagtag

Atgthegt g



tcgt gcgcag gctgagctcg 83761 acgttgagaa aacatttagg

gt caaacaca aacaaatcca cagggﬁgg

tgtatgattg gtatcgtggg ttcga

ag ttttttgttg 83821
ca attccaaatt ttatatttaa

aaacagct gc 83881 catccgttaa aagagaaagc ttgctttttg
aatggteagrt ggagegaargat a gt aat cgccc 83941 gcttgcacgce

atG a4t ttetdta gttt ter sy daeggttg ctecta tagdadaadttg atitedanat t a

ttt840@dgat abaetttagt at gatgtc atagtgcttc ttcaaaatga

a1 ticas aaapsd gofa 846t

aaptcgidan tdtgaaaaan

ctceeagtedt ggreeghetaat g tttgagetge gtgtttctct 84121

gcagat ldg LA gt ddic

gtiedicHddaegcgea

HERAGA G
aaaggg@gggt ta@cggjc%%a%agt tgtttc taattgtgtt t aagaact gt

St

?ét Acateartian
e

a
ttt

taatttc

ALLLE

cgt
at caaaaatcac 8442

@ ESHaddtt

tt %g%gg%ag%%@@ttgat%%a}%atgatttg gt cttgcaa ggf&t(%t aat c

ga}aataqacac?aaat fe

tgté?ﬁ@?ﬂ@t QFQSEQQIB‘ gcgcgtatg tacagattta cgatttaagc
ddgedc geee aydastigdada amdadita ttatCBEEARL fta3egddcy

tcagabangtggetgttypataat tttaacaaaa cgctctatta ttacttggac

71341 gcctaacgtt gcgattgtaa
cagttagtaa taaaacgcaa

71401 aaacaaatcg ctgaaaagct
aaaatagccg tttcgctcaa

71461 gaaacctttt cgtcagttaa
ttgatgcgag acattatatt

71521 ttcgctgggt ttaccaatta
caaagaaaag tgccgcagcg

71581 cagcgtggga tatttcatga
gccaattgtg atcggggtca

71641 tgtcgttgaa gagaaacaat
gattattttt gtatgatttg

71701 tggtttaaat gtttttaaaa
cattgtttta ttacatggat

71761 aatgttgttt gtttgacatt
gattaataat aaaacaatat

71821 tatgacatta ttttcctgtt
accaattgtg caaagtttta

71881 ttatttgttt gtcgacggtc
aacaataaaa aacatgaagc

71941 tgttaacaat tttgatttta
tttgcaagcg ctaccagatt

72001 accatcaagc aaataggtgt
tggatggaac gatgacaata

72061 gccaagatcc caacgtatat
agtgaatata ttttttataa

72121 aattttttat ttaaaattcc
aaacactgta ggtattttta

72181 aatcttgcca catgcgaaca
caccgctatt acattatatt

72241 ttcctctgat atagttgtta
ataatcttta caagtatcgt

72301 ctgaaggcct cataaacaat
atacttttca atccagtttc

72361 gagtgggctg ttcacaaatt
cacgataatt gcgtcgtggc

72421 aatttgccaa atacttaacg

acgaatatgg
tgcaagattt
aatcgttaaa
tttttaatcc
attcaaaatt
tgcagagtaa
taaaagaata
aaaggttatc
attttacaat
gaggggtcag
ttttattcat
gtgttgctgg
tggaaatggt
aagtaatccc
acgcacggcc
aacaatttta
ttatatgatt
acgcttctcc

caagtaataa

acctaacaac
gtgtctggac
tgctgtttgt
ggctttgcta
ggaaaggttt
tttgtatata
acaatttaca
atggtgcaat
ataaaatcac
cggcgtgtgce
tttttatgaa
gaactcgcat
gttaaataaa
tgcaaacatt
tgtcgtcgaa
attttaataa
taatatcaaa
cgctcataaa

cgtctaagcg

9¢<¢dHitaacac



84601 tcggcgaacg tgttttgtcc caacgagttt agcgtgacca
cgttcacgca atccactatt 84661 ? aacgat ca acgagacggg
aat at at gcc accgcat gca cgccgé ag cagcttgacg 84721
ctaattgaac attttgcaac attaaaaaat aacgtgcccg atcacacgct
gocggracttgapag4a@8ctgt ggt cgacc aacagattca gttttcaata
Ch2AGAC dtatte atcmata a@titda tgataatca gRatc 8484 D JeetrEftagy
tacapthgtbggctegaataacgc gt at atagac gcttgtacgt tcatcgtagt
§AH aatcatdddgr aappiddga tlgaaciaam catpeatcitg
atatt2Baagaatgggtgacaagagt cact 84961 aaattttgca
atogpaaaacd GeEataaada REACR06GEAE eattgratagaQiddat at tt
taag? 21,1t %Uatcéébé gaatattgtt cgtaatccat aatgttttgt

catgg%gggéﬁ gtggggg O e o s s
Peiis L9t 93t { ttt
]59% 5501 "SRt LAt At T °a%2%£a%f$€%gcgcgaa

cga c
ﬁfaggaﬂa PF‘@F 89099 ccoalaay  C asael oL gaatgrca

taaé@@?igégéﬁﬁﬁéﬂﬁﬁc Gaattttgaa ctaaatcaga gttcttct
t/g8ddg ditdd waeattt dgattcttgs3IgRAF4tt gta&%td}ata%%& agc
cgattvethaateggaegretcgc atcgagtgtg ct acat gatc 85441
/194840t gora ttadgac cace tagastcaddde geaase cattc aagi@raact
cacgttgtaagectgttga8bb0l gt cat acaca aacggat ctc gaatctcaac
7@t C eitett atte@@id attga: gagitge ttgioeycat a @b Shajc teaaafcaaac
cgadé@ageacgtggeggaaat cc ccacgtcaaa gattcgettt tgagagagac
33921 GRGIdIGlRG tHpAGa A g;aa%afgr@tat& tld Bagpaasy
agcggaggggt{:gagggggg gtt 85681 gctaagcacg cacat gtggc
eyt S cgg;aﬁfgéttt"c"am t‘ga?a%%% %f@f‘gct Wit aat
tet Eg{:f? ? t%gttcggémtttct attcgactc fgcacagct tgﬁqg}ggéggtt
o attt éi‘ 445 &ot S Caaasag cac9e 9

cgacat tgtacgcta
73201 aacatttcca cggcaaagtt tgcaccagtt cgttgaaacg
ctgttgattc aaagtcaaac

73261 ccgacaccat aatatttatt gtagactcgt tggtgaacgt
gtttctagca tcaacgtacg

73321 gtttaatgac actttttaaa tgcgggaaaa gagctagaaa
gtcatcgtgt tcgccattta

73381 taacaagctg cgccaattta gtaggatttt cagcacggct
ctgatttttg tgcatgttca

73441 aatacacgtc gcttttaatc ttgcatagtg gcgcgttgtt
tttatcgtaa actacaaatc

73501 cttcttccaa atttttcaac tgggccgcgt gttcgacaca
ttcttgcaca gacgtaaact

73561 cgtaacattt ggggtatttg caaaacggca aattggaaca
gtaaaaataa tcgcccgttt

73621 cgttgtttct gcttgccaaa taccacaacg ttggctgttc
atcgtaaacg gttacaattc

73681 tgttgtgttt gcttgttaac tcaaacatgt gagtcgacgc
gcagtctaaa tattcgttac

73741 acaacgcttg aaattgattg tgggcctcgt caagttgaag
agcttgcaaa actaaacgtt

73801 taaacgtcac gtctgacacg caaaggtttt ctgcaaaagc
acttcctcgg gtgctggcat

73861 gccattcgcc gttgtacttg tagattttaa ttaaacttcc
gtcgattttt tcgtaaaact

73921 taaaattctc cttcgattgg aacagtttgt gatgagcatc
ttcgccgecg atattttgta
73981 gcaattcttg aaaattaaag aaacgatcga aagaacgcga



85861 tttatacttt tcaaagccaa ggtatttgag gtcggcgtac
tcgcttaaaa cgagaacatg 41 tcgtttgatg atggegtcgt
t aaggcgcaa acagat ccat ttgct gaa gcgaggaggc 85981
cat aat gt ac aaaaat ggac cagttacgcc ttatttaaac tgtttaaaga
cacgpreggoatacitacgedsl aacaaaaact actctaaact aatagatttc
t t4Hda e aataadttc @R CHIRER Gadd CCacBe TR cgt
atctcgattot cgtgtetacggge catctgtttc actcgttgca cgcgtacgtg

866 cidagagtadd Glagetadapgic gasdgagold aaadadatattc
tttgattgcggactagaatatttg 86221 gcaaagctgt tcaacaacac
apdlsAacgaic ddtarn citgit tacaeitgageic gitacgagiddgt agadif 281
cgadbegdgeggaceegaaggegt cgattgetgt tgtccgtgecc agctattgeca
CRBIATIGIA t t aat303AY GIGRRGAGHY ARRaldaclctggaaaact t a
taa%a agggggggcat aaagccgccc 86401 aaatttaaaa
t aagt

tw%@@%%g%%m%ﬁ%

a aa aaa %?tc 6521 a%i

8
ﬁ?ﬁbéﬁ?ﬁ 9% (15584 aaaaataaa
L§@ Pt agcggget tagtttaaaa tctt cagac
gcaa%%éE:%ﬁ%%%ﬁh&&ﬁ%ﬁﬁ%ﬁﬁbcga

ttgegaahbegefteeghPeat t ¢ getactgtcg get gt gt gga 86701
atiditedt ggiatt dferrast aifioR QPEHtgt tCaqy AHdda P Wiyt cga
aggtgabcggcyeatgaa8bd61l ctggatcttc tgtatgtgecg gggtctaccce
Jdgedy egiaa dagiaac coge tgeidiit grgacaat B682L IHIBY@L Cg
tcaadecegtat ggcggtaseggtt gaagaacggc gacggcgacg ataaaccatg
86831 Lhtragalidgl: glaiddaadg tagaigitaaly tddtaaeidta
ttghbgabayt tthasgeht tg 86941 cattcgacga ctgaactccc
gaglal abgh alhkaad! calG SHAGL Hdtl QAatdd Gt ctaadd/ 001

cccEQ ggggtE ag&g@%%%ttt tccatcacst taaatatgtt attgtasggc
791 3 1gtttaQ acatt % @atjgaad[%{ gcf:t éat g;g:aaca%g% %%%agatg;tatta%atac at

t?%ﬁ%f ool L gancagcetg [ capeaccr

aat%?%@? ttgctggtthEdaca 87241 tttgtatctt tthgcgcgc

dg§atlc 5&@58&@&& t CQF Hdttgat Jeqr ttrpadggditttatig7301

gat@@@@@@bcb@t@tt@ggtaac agcactattt tcgcatatct cataatcgga

dégbllgaascaat t t&7 I8P tagddtage e et dac - Hiamt A cga
tcatygaggy cantgtegaytgt g gt cgaaggca

74941 cttttcagtt gtaattcgtt tcagttgcaa ttctttaaaa
gatttatgca tgttgttgta

75001 gtcgctttta attttgtcta acttttcttg catagaaacg
cttgtttgtt gtaatttgtc

75061 taaatctaat tgttgtttaa tgttgagctg cgtttgttcg
gcaatgtcta cctgtagttt

75121 ttttagtatc gcttgtgctt cagacagcat agtgtcgtcg
gcatttgcgt tgttgtcttc

75181 tgcgtcgtcc aacagacttt tttcaaacaa cacactggcc
aaagaggccg catcaaaatt

75241 agcgtttatt ttattccatt gtgcgacact cgacgcgctg
catttaatca catccacaac

75301 gtttcggttt acgctgtaaa cgttgaaatg caaactttca
accctacaca agggacatgg

75361 tacttttttt cgttttctaa tcttgcgtat acacattgag
cataattgat gtttgcacgt

75421 gtctagttct aatacgggta ttatagtcaa tctgtctatt
ggttgcagaa aataattttt

75481 aatttctgca accgaaaaac aaatgttgca ttgcaattta
acaaactcca tttttagacg

75541 gctattcctc cacctgcttc gcctgcaaca ccaggcgcag




87421 tctccaacag agatcgcacg gcgtccaaca gcgtgtccgt
ttgaacctgc gtcatttgcg 8{481 gtctgcacgt gtagtcgtca
aacgtggttt cgagcagttt gaacaacgaa tgatactttt 87541

atc caaaaat at ¢ atggtcatga ccacgtcgct gattttgtat
gacFE(gfﬁ aB CgccIge801 t ggt gc caacgaat ag tgat ggat ta
TRGE A COLE DAPeGagEA L LI 166 BPGETR: Can

th@?é@?égggﬁtQEEFE@@cgg gcgcggegge gttggetcge gcaaacaaat
g7rrPl veattaedsy atgogiedra ggergegegy aogergiegd

tcgggtgatgatycytegegytt c 87781 ccgccgegta ctgagacgct
atggdagtghgogttat thaa caatctrgt gidott gttgegat ttogt caaatd7841

tcagagegacogtgteateagaaaa tttatcaaca cgtcggtgtt caactgcacg
a@h@gabgbbgattg%7%Q%g@@&%gﬁa@@&a@&@aggaaﬁbcﬁgﬁﬁgg@9CC

tcg?i 87961 ttaaccgcaa
1tE%bEcb% ga a6a

QQCé@a&%«g&@& ggc tcgtctattt
gatage

Qelgat ¢ghg Aeggacgacy

gtgtaactat cacttggatc gtgttgtcgt

el %%%%@%tat Ge cagaaggiet
cta a
Rl

Cag?%%%%%%g%Egﬁé%@%% ttt

R SERE R

%?C%%att g g@tgé%%%%%

agaggccgc agtgtt

cgc

JoOrgc 8968 CE§tOgat§ge IEGecat Yrge C§erdc
acatggeggectgadd32d4tdt gcggeggt ttcttcgtge ttgcgacatg
t/tgBdgttagangttogataut oggicatoc ettty c88IBL attiegddgerad

aaatgatgyyt gatgatogat aag cagagatatt tcgttgtcca attggtactt

88441 ggtaabgabg tgotbhabaa
cgchtighgat acgeaegtyaca 88501

tcaatt tatgcaatyaacadatatcaa
cttgcatcat actgtttaga

76261 ttaaacacgt cttggtaatt
ttcgcttgat acctctttcet

76321 ttatttccaa ctaaatgcct
gattgtcgtc ttcgtcgaaa

76381 atgggcaaaa ccatttttga
ggtggttgtt gcaaataaac

76441 catccatcgt catgatacgc
tgtatgttat gcacgcgtcg

76501 aacgacacga tggacgcgaa
tttgtcgcgg cgccataccc

76561 acgggcacta gcgccatatt
ctacggcgat tttgtgattg

76621 agaaagaaat ctcttattca
gttgtataaa attttaaatt

76681 cttatattgt tcctaattat
cgatttgtac gacgaaaacg

76741 gctttcgcac tcgtatacct
cataatatca agcgtgaaaa

76801 agactaattc caaacacaaa
agataccaac gcgttggtgc

76861 cgttggtgtg gagagaaagc
caagactctt tcgcacaact

76921 tgagtaaaat aattaaagtg
aattgaaatc aaatttgaac

76981 atgtatattt ttcgaaaagt
cacgatggcg aacaagatat

77041 ccaaactgct gactttgttg
gacgctgcaa aactcgcaag

77101 tgggcagcga tgaaattttg

%ggg 88261 hagetict t go

attgigdottaggy cacaaicatot
aatatctatt ttgatcaatt

atgaaagatt
ggttgcgctt
agcgatcgtc
cattttaaaa
gtcgggcgaa
aatgcagcga
gttgccgtta
ataaatttta
tcgctggceac
attcagagcg
aaatttgttt
aaagaaatca
tacgtttacc
gacattgatc

gaaaatgggg

gcccgcecatac

agctgttcgg
ggaattaaaa
attttgaatt
cgttttatga
cacggcgatt
ttaactctca
taaatatgga
gccaagattt
aacaatattt
cttgcaataa
attggcctaa
aactgcctta
aacacgataa
tatttgattc
acgcttcaga

gtctcgaata

IPgcat cggt



ttaatgtttt cgtccgagta 88561 cttgctcatg atgaaacgac
aaacgttgcg gagttccaac tccgci? Cg gatacgcttt 88621
‘gttgggcaaa ctctctaaat agtgtl aa at aaaagccg atcaatacgg
t ggacgctat 88681 tttgttaacc tttttcattt tagtattgcg
tgagtttgttt ghcgbcgtgaagt ttttaaacgg 88741 tagcaacagc
gtigtedt eegta dgage@acagy cygageagies tatgeat tged aegdtocaaaat
gga8888daactcgacaegcggct cgtgat cttcttggcg caatccgacg
gtiogat tiddedcgeatt ehtth t8886h gacraaigee acgeatalogtc
gatg?gggggcggggggg@@@gaa tacgctttgt cgcaaatcaa 88921

7t2%t1a9;8a8a%a%act C%%@%g%ta%ta%t 9GOl raRfteAaGldgy ddaldoegt t aa
Cgc% aat gga % %' tcgtttttg t aat cggtt'c gaagcaacac
a at
H%% Fzaald Cg%%%%%gq%%3§§ g%bgﬁﬁgigégaggacgc

attt cact ca tttagttt
aac

catt t
éfzéﬁiégﬁ%é%% tccggb ¢gg
a tattgcat 89221
&G faaat a

agggg gghgaa Cattgi

__gddbierit tcéct g}{;
L ke

caaggcgaaadaatt8ogsitgttttttaca ttgtgtat gt t gt ctgtgtt

gtitogdc tiotegm ttttgtoda amad gttadtidt eeat BeET

aacgatytgtt gaadytgbgbgaa aaaagtaaga cctttactgt ccacgatcaa

77581 tgaacgcgtc atacgctata
atgtataaac tacatgaaca

77641 acaacgtgca aagcgtcacg
aattgaattg cggtttcagc

77701 aattttttga tccaccgcta
cgtgtccgtg gacgggtatg

77761 tcgtgctcga caccgagttg
gatgccaaca accgagttag

77821 agtatgacgc cgtgaataag
gccattgaac ggtctcatga

77881 ttttaaccga cttgccggag
cgaatgtgta atcacggaca

77941 cgacaataaa cgtgttgaaa
gccaaattaa agcacgttaa

78001 gcggatacaa cgggcagtcc
accatcgtta acaaacgaat

78061 acgcattgtt gtgacagctg
gaagtaattg caatgaaata

78121 tcccgttaca attccacggce
tctatcagtt gcacacaacg

78181 gcctaagaaa atttattaat
agaaggataa tacataggtt

78241 cgcccaaagg actgggagaa
tgtaggagga ataggagaag

78301 gcggcggcga aggtgtaggt
cggcggcgaa ggtgtaggtg

78361 taggaggaat aggagaaggt
tggaggtata ggtgttggag

78421 gaggtgtagg tgtaggtgtt
aggtgtaggc gaaggtggag

78481 aaggtgtagg agtaggtgga
tggtggagat gtaggtggtg

78541 gtacaattgg tggatttgga
taatattttt aaagttaata

78601 aaattattat aaataaattt
tatcacaata atgtaccaca

78661 tgttgcttaa atataaaaat

gatccggtga
ttgaccgaca
cagcagagca
agatacgtca
tcgtttaaca
ttactgcacg
catcgtcgcg
gagctgttaa
aggatataaa
acagcgtatg
gcttcatttg
ggcggcggceg
gttggaggaa
ggaggtgtag
ggaggtatag
ggtgtaggta
tacaattcct
aatattatta

taaacaaaga

Y

cggccatcga
cttgccccgce
attacatgac
aatataaatg
cactcaatgg
aaaacattta
accgaatcgt
agtcaataca
aaggaataga
ttgctcgagt
tatctatatt
aaggtgtagg
taggagaagg
gtgtaggtgt
gtgttggagg
acggtacaat
gaatgtcgtc
ttattattat

atgttgtatt



89401 gctttggttg aaatattttg aaaat aaaaa acacaacgaa
tcgatttcat cttgtaacaa 89461 ttgcgcttca aaacacacgt
tttcaaagcg gtcgtaaatg tt aaatétia aactgtattg 89521
taatctgtaa gcgcacatgg tgcattcgat ataaccttat aatatgaacg
attatheeaat tea88958tttctgttgatt acgcgtttgg cagcgcaaat
asgtigticeaga a t+129- ccaatatgeaagcolicggatbgtt gagcggg§eed 1
gttgattgttgaetgagaaaacyc tcagtttgga agaaaaaata gacacgttga
6a8aalgai t gt aat82 401 a8l LEYC L a taRlkagl cege tegtaat cgcc
cgt9§§88999£§a§E€£E€égcg acct ggccge 89761 atcgatcatt

2 %EE%% §%%%%%att%§ltt 39962364k glblgaaalge grlacaacgt

ccg ccgtcgttt ttgttaagca ttatcccaag

acdacc t t
gth%ﬁ FB? 5 g aat%&gggggat étgggggcggggt%%ggégggig
c a tac tttatt {

tgt@?aggtaaag%@%%g%gggg?%%% et er Aaghgageat

Cgc@%@éﬁéﬁaﬂ@CQF g§a€baca cggaagcegtt 90061 cgaaagagaa
00 aag0G0 TOR Deae T e ARG G s ey
tcagotigetggaghggcgaagcgcagacgt ccgcagacga tgtcgttaat
dGgAc gatg secdatcattited gt ct co DR b teargyc @ttt cafcga ccgce
tgatyegagygcgegeaggygggccg cggtacat gt acgaaagttc 90241
agagtic ggagey tagYicac altgd caaacty eeey gEtgiaac cyea agadcdt t aca
tgg§6685€6a088aacgcaldf301 caaagactac aacgcggcgt acactgccga
6929t 2Gadla SO H e t24264I A aaat t c I dddgagt t t a
gttgggg%?@aggtggg?gggcac t ct aaaaaat cggttgcaca taacaact at

actQEE at Ct ?% E %ka 481 aasg{tttta aaccgbgaag
C aaaaat tt Caa tt t t 0541

aagg Wég%ggg ;taggéggcggcatggc o2 Giabncht 2 S igang
{5884 ¢ %&g%émt ttggtgct%(%%% ct aaagcga

aatt

acgaahgaffcgadgeaggedgct gt acaacatt gccatgtaca aaagcgatta

§O721 trgaddaiaes sRaRacadad FCHAHLRLS GTgtt

cgattgyaesaaesgcgeaggtugcc

79501 ctgtacttgt gtcaggcgcc
ttagcgcaga cacggacgcc

79561 gacgagccta ttatttattt
ttacggacga ccaatgcgac

79621 aagtttactt attttgctga
tatttatgaa aaaagtatac

79681 aaacacttgg tgcttaaaaa
accacgtatt gttcgatgca

79741 atgattatgt ataagacata
ctgcgttcgg aagcaacgtt

79801 atcaactatt gcgaacagtt
tttttacgct cagcagtaaa

79861 atcgtcgtgg ccgtgcccgt
taagtgtact tttgaaacat

79921 ttgcacaacc taaatctcat
aaaacaaatc atgtggggaa

79981 tcgtgttact tatcgttttg
ttggacgaat gcattaaatt

80041 tcaattcctt aaccgagtcg
cagcgactcg gtggaattag

80101 acgagaacaa acaattaaac
ggtggccaac ttgcgcatcg

80161 cacacggcga taataaattg
aaaaccgcta tctatagacg

80221 acatagtcaa agagggctcc

ggccacagcg
cgaaaatatt
actcaaacag
cgagggtgct
tgtgcatttg
tatcacggcc
caattgggaa
tggaattgaa
ctcatactgt
tcgcccagtt
gtaaagctga
agccaagtgt

aacaaggtgg

tcgttgtacg
acagaatgtc
gagcaagcct
tttaacaaac
gtcgacgagt
atttttgaaa
aacgataatt
attgtaaatt
tttatcttta
tagggcagag
ataacggccg
atattgccga

gcactaacag



90781 aatcaatttc ttggacacgt ccgcaaccag tccagttcgc
aaaacttccg gcaagagatc 90841 tgcggaagac gacttgttgc
cgact cgcag cagcaaacgt gccaatadac ccgaaattaa 90901
tgtaatatcg tcagaagacg agcaggaaga tgatgacgtt gaagatgtcg
cgtactacggaggcaccgt90961 agaaagt aaa cgcagaaaat tagaagacga
agattt bele dadidoaarag sealticagaatat acgcgg® He2h daagsaaggac
tag@gggiggaggcgggagggtca aaaaattatt gtggtcaccg acggtatgaa

gaalagioea aclacarpaa tdoelddtagrg

tt@SU:% gcggcg C%%%a taa 91141 ct atggcagc ttgct caaaa

gg; a%; %actﬂg%% g% alalkcy paalgadlgl

attgac act gtacaat

att tga 91261 aacgct t att gg
%%é%i g&&tt %tk tt%ttt cC WG Sac AT =T aaé:t&%t gccactc’%aansm
acgegefghdagecPeessefat a t gcgecgaaac ttttaacqg(i tttggccegt
52do gaRatCLam IABEAIACA PACH B ITE T H Bnaal t
agctaaeceet ghtt§egaedat gc gtaattttge 91441 caaattaatc
FACFA g ctegq tegetida deas Herfdc Gadd HafRFa R WHIYt gt t
tctOdb8daggteabgeggagjat aaaatt g ttaaactagc ttttagtaat

tstoaald ataldaey samacat tddat taat a0 Bx6h amsergra ayfat dajtafgcgea
aatacacaadacaattbgcaaaga ctaataatgt tgatgaacgc 91621

ayolacaal Hitaiataaic asaapatdtaic aaaadatttictaated t t at
acgggggg?gcagtgttatggﬁm tacatttaca catattaaca tattgtttat
told A@at e %atgf’ctt@:%;tttt pfattattOlidladgaadid gtt g
8; a@@ ttaagcactt tattaaacaa taacttttcg ttgtaatttt

Cs t gt
tta ‘é%g 4}% at&cctaaa%gaaéaaa%l 1 cgt%%:g(g?%é%% ttaatg

% & dct ¢ aaaaggaccc ttttotattt o91921

BORE Y f Gt Setat 1199 98 Ch gt 134 tttttgtt Wi %gat t t
gcagggdeaptgaactatcagfonl taataaatcc ttccage ctttggggaa

SR o g 1 Gl e AT i Iaat B A0 CHHT gt
gcagtataaat aptotgitgaeacyg gaat agtatt aaaccccacg ttagtcaaca

P20 adttaayoigrn oereary qierdaicty ceeegedyt @
agchaattggatt thtgicaage gt 92161 agtatttcaa actctctttc

teggtatic aegia tagidaatdpct it @ad godcgtitgtg ttdgpctaca®2221
agceghegtet fhgeeageegatt aattcgccgt agacaataaa accgtcattg

FACCOC YA t acatt D228l Popgsdat £0h £t gLACYytatchgaqt ct t
tcakhggeaghice gtaataat t ¢ ataaaattgc

81181 atgctttcta tcggaaactg tttggacttg atgtgttcgt
acacggagcc ggcaaacttg

81241 acgctgtcta caaacttatg gttcgtgtaa acaatcaaaa
atctgtcttg tacaccgtcg

81301 tcataatcgt ccacgtacag cggcttgttg ttaacaatta
acattttgta gttggcttca

81361 tactttagca gcccttggta ttttctgctc ttggaatcgc
tcttgctcga atcggcatgce

81421 ttcttaaagt acgactcgct gcattgtttc aactcgttga
tagtgtacaa ctgcgagttg

81481 agtttgctca cttccttgtc gctcgtttcc ttgttggact
ctccgetgtg gttgtcatcg

81541 tcaaacttgt gcatcaacac caaatagtcc aacagctcaa
aaaacgacga cttgcccgaa

81601 cccggttcgc cgggcatgta aatagccttc tttccgtaat
ctacgggaat ggccaaacta

81661 gcggcgaaat gcatcaacat aatcgcgttc gcgtgattaa
aattggtgaa gcgtttaaag

81721 tacaaatagc cttcgacaat ctttttcaaa taattgtacg
agtactcctt caagtccact

81781 ttggacatga tgatgcgcat gtagaatcga gtcagccaag




92341 cgtccggtct gtaagtgttt cttgacccgt acgtaatttt
attttggttg caaatgattc 401 tgaaattaca accgtccaac
ttttcttgaa caataatttc tttgf é@cc aacgtacctt 92461
ttttaccttg atctagatgc gacacagatg gataaatttg atacacaatt
tggytatdttcatccgtgeB@521 cttcgggcat tacgggtccg cgttcattta
a0¢adgt agaycgacaat gilag titggegaatgiccacaca9258t acgdicgcgcet ¢
tca8g@eggt t ehaggeacgyggt gcagtctgtc ctgcaattgt tgcttccatt

92641 glbelaally tlegghecat Lokbbgihgab aciegeeged
caaktogatgagicfhyacghaca 92701 gttttaaaag tttgacattc

tat §€@&a

%&%ttt%

8l %qaégkﬁcgggﬁ%agégk gogt3l thleghtgabl ablakalettc

tttaaatcc aatacattta aatcgttcac

agt%c ccgaég %?? a%g%tgt%%éaagﬁb%%kggﬁgghi%ﬁéggg%
tct
Lopeoatt U st ot oaten s ogps one

cgchy F%%Fc%%g%@Fﬁ?éﬁata attttcacca 93001 tc
UG IEAaGE 4t

Satlddastogtgoracasade dttada

aaaygeetitegeecterahhcht ctt cacgt ttactgaaca tgcttaattc

§ggadauicet: cgtagicc aama ST (grsadtad Cedsgttgtde
gcgaagtcaacgttabttgacatc gttgcccgat tcatcttttg 93181

cakgllc gatt ticttteaaaaga titdiddaattttgtt oogatoma atattic adgsdaaggt ¢

ccgteyegaycacal8ggdtragtttagtgta aatatggtag tcagtgtcge
8ashht coRe teACEftatere dd-006al3ee 333QL tgeaagitaigr
tta 88t 9c8gatgc-hagageat gt tagaat gtge

82381 atcagatttt catcgtccaa
ggttgtttaa cgcgactcgc

82441 atatcggctt ggcatgtgtt
ctatggccgt gttagttttt

82501 agcattttta catctcggca
ttctataaat gctgagctcg

82561 tcggcgctag tagatagcat
gcaaatactt ttcgtcggtg

82621 ggcttcttga atgtctgcgg
atggacagct cgaatgaaag

82681 ctgttggtga acacgttgta
acaagtattt ccaattgtta

82741 aattttatgt tgctcaactt
atttgaatag gtcatcctct

82801 ttctttacaa tttgataatg
tgactccggt cactacgttt

82861 tccaattttc taaagaatcc
gcaagtttag cgccatcaca

82921 ttctcgtacg tgtacgccca
tttcgttttt agccgactga

82981 gtcaaatata tcatgtagtg
acgatacgca caatttggta

83041 tcgtcaaagt caaaccaatg
ctattttctc ttgttttttg

83101 taaggctcac atcgcttcaa
tgtcgcaggc aaataatgat

83161 tcacacaaaa gttccaaaaa
tgtacgagaa attttcgttc

83221 ttggtcaata tcttccacag
aatttttaaa tttgcttttt

83281 tcaaagtatt gttgtagaag
cgtgggtcgc caaaacttta

83341 accatgttct cgtgaattgc

attccacaaa
gcaattgccc
cattttggcg
gtaattaaac
caacgtggtg
cacaccgtgce
gtaacaattg
tttgccgttg
tttacacaca
caattcatcg
tatgccaaaa
attgcaggcc
agcttcattc
cagtttgatg
tacatagatt
gtttggatcg

tataagcccc

tcgcgaaaca
atgtagttaa
atgtgataag
gcgtcctcgg
cccaacaaaa
gttgtcaagt
cttttggtca
aaaaccaaat
atgtcaggcg
tgatccaaaa
taatagccca
ctattaaaca
aaagcttctt
tcggtttctce
aaaaaatcaa
ttggctcgtt

aaattgattt

acaccgt
%taat%*ccgt at t



tgcttactgt gcctgtatca 93361 agccttatat acctcaaaat

atttcacatt tttgcatcat cgtaaig%

aattgtgtac aaaatatgac tcatt

at acatgcatat 93421
cg atcgtgcgtt acaagtagaa

ttctactggt 93481 aaagcaagtt cggttgtgag ccgtgtgcaa
gcoghhtatghcatachthactaat catgtttata 93541 atcatgtgca

&3d0at gacachcacc gagg cabttgi-gebitgogtasgt agaegcosttact cgt

ttcB3ofidcaaagegagytttaaaaatttt gtgacgtcaa tgaaacaacg
BoUaat abbt ctbttataabat t2366L thaagtgaay cattaigact
ctct§6ggteattt§igyoogt gt ggatacgttt gcaagacaat 93721

cctfaaacattity §g l-agagattgta gagaaggcca gagacaagta

tgabhacagat %%%bg%@%@c@%b%ba@k%%g@%&k@c@@&bt@kﬁﬁhﬂccgg

khlb9ag99G §aact c3aaa ;aaagtatgaa 3 %‘é% tt%%%‘btc%

ag{:té,tct at at atggacga t't
g e e
a &gé‘ a¢adFacti 99566

BCEEaght

tttt

gat ag
a aattc

dacaa

aca aagag cat
ttt aaacaaaatt aacccc att 940

cotdgagth
23 dag§itité tteegigtaaragecrfaGoat toso84t Q&F
tcotgfagagaatt9a98tCecagt cacgg acgaacat ca tttgtt aca
&3d@agergt tvagaaaaaca tttteaidc §aag 294 P4 R

caggagttagacttabtattaat g ccat cagcat ggacaaaaca gatgaatttg

83821 tgtatgattg gtatcgtggg
ttatatttaa aaacagctgc

83881 catccgttaa aagagaaagc
gccaataata gtaatcgccc

83941 gcttgcacgc atttgttaat
tgaaaaaatc ttcaaaatta

84001 atatactttt gtatgatgtc
aaggttttac aaaaatgcaa

84061 aaatcgttac tttccaacac
tttgagctgc gtgtttctct

84121 gcaggttctt cggtgtcttc
gtttcgcgca cggaccgtta

84181 aagttgtttc taattgtgtt
tgacgtactc aaacaatcta

84241 cgtgttcctg ttcgcgtgtt
catcttgcaa gttgttaatc

84301 tcgtacgttt tgtcttgagg
gtaaaatgtt gtcaatcatg

84361 ttggctatcg tgtttgtact
taatttcgat caaaaatcac

84421 catccattct tacatagaat
tcaacaacac attgttgttt

84481 ggcgcgtatg tacagattta
gcaccgaacg attgtttatt

84541 attgcgcccg aaaatgtggt
cgctctatta ttacttggac

84601 tcggcgaacg tgttttgtcc
cgttcacgca atccactatt

84661 aaaacgatca acgagacggg
cgccggtcag cagcttgacg

84721 ctaattgaac attttgcaac
atcacacgct cgttctcgat

84781 gtggtcgacc aacagattca
tcaattattt gatttacaat

84841 ggctacgtgg atttgttggce
gcttgtacgt tcatcgtagt

84901 aatcatttta atacatttga

ttcgatgaca
ttgctttttg
gtatccaggg
atagtgcttc
ccagtcgtgg
gcaagatgcg
taagaactgt
tctaatgatt
cacgtttttc
tttcgtgtta
agaaacgcta
cgatttaagc
gttgtataat
caacgagttt
aatatatgcc
attaaaaaat
gttttcaata
cgaataacgc

ttgaactaaa

&

attccaaatt
ggccagttgg
tcggtgcetct
ttcaaaatga
ccgtctaatg
cccatgtcgt
tgaaagttgt
aaatgatttg
aaaaaaaatt
atttatttaa
atacaagatt
acgcccgccce
tttaacaaaa
agcgtgacca
accgcatgca
aacgtgcccg
ctcgacatta
gtatatagac

catacatctg

t tataaagatt



94201 attttattaa accggcattg aaacctttgc cagat gcaag
accgccatcg cttttggcca 94261 gégtgatgaa cgaacgt aaa
agaaaattac aaaacaccaa - 132! t caacggca aaatgtttgc
94321 taccagcacc accgccacaa ttgcgtaaac ttgaaaaaaa
caageaycad téagdggecatt t gt 94381 tttctttgta attatattgt
Bgoatit bebatttyychaatghaeabagt ttbetbaapaaageaagcgagq44l
aat@hiteqd agtrtdtgtttttg tacagtaatt gtttcttggt ttaacaagat
@6@@@0%@@Ettaat845@&t@@@@taaagaaataaaacaatgcataqmaaaa

att & taaaa @gtac tagaacaaat 94561 tctttaatta
%%ﬁcg gEéU E?eaceebtggg%% geetaat egegatieagt cggc
acg§a€§; s ggatgat4gtcgacgata ttgttgccgg t
C
aaa%%%ﬁt ggt%g;%% b dop ol Shh IR covscgocet
t t
%%% Seghanatt C%%fgeia%‘: 9%%?%%%%?5%%%@& 6 oot
ttage %%@%a%%c%%%%

g act aa 94861 aatc%ggcat
§ éét@égéaﬁéﬁﬁﬁgéééécﬁéé chﬁéﬁtéﬁéégtgéﬁécﬁ@ﬁt cttgc
tttoggptichadaicalgeegrhat ttttttg tagggctctg ctttattcg
6§cadaegagtagtatcyggt tttgag498dagagaget o teaattat at g
tgaatyacgtt ggcgtacgaat t g at aggggaaa attattttct 95041
ggaacaththagacaaagteeaatagecgtirccggettat ggicoy tgggaat gececg
atcgggagagactacatg®bd01 gcgectgttt aatgtatttg agact ggage
g8ttt act-gh cagegeaabgagahegcacalctaaaal?dtohacgeaaid cat
csggcge gtighgtccc aattcaattt gttgtacaaa ttatcaatct
93241 gag @%@a cagabLeetl 36aLa0eace cagaeialdde

caaa 81 aaatgcgttt caacgacaat

tc Q
g§§§ @aC§F£E§ %gac acca%%%g%téga%%%EQ;%%%% tca.%5341

cca ¢ “aatt’ct aatgagacag cggaatttca

gatE B_E agagag
N T

gaa%.%@?@%a@@g%EEbggécgg gat acgt aaa ctc at a cattt t
85581 prteapg§gcq &a&gé@é&@&ggﬁ@@ﬁﬁ%%tg %/%gééé@% 999
gcyggrtggaeagyt bgeacget aa 95581 aaacacgcgt ttcgcccgca
86g4tlt yeggttgaugggtat codagyy Fiaoy cgagttagased at ttPs641
atatggtegcggategetgttttt tttggcgatc gactgtctat gttaacatca

tcg

BgeDagtgetatgatc ttgcacagct
aatattacat attcaaaaaa

85861 tttatacttt tcaaagccaa
tcgcttaaaa cgagaacatg

85921 tcgtttgatg atggcgtcgt
ttgctttgaa gcgaggaggc

85981 cataatgtac aaaaatggac
tgtttaaaga gtttcgtata

86041 aacaaaaact actctaaact
attttcccaa caacgtcaaa

86101 aacaaaacgt tcaacttttc
actcgttgca cgcgtacgtg

86161 cccagcgtca gtgatttggt
gattgcagac agaatatttg

86221 gcaaagctgt tcaacaacac
acactgagct gtacgagttt

86281 atcgaacgga ccgaaggcgt
agctattgca caagagtcta

86341 ctcaacacca aaaattacgt
tgtttgacat aaagccgccc

86401 aaatttaaaa aggaaccttt
attccctaaa ttacaaaagt

86461 ttgttgttga aaaaaaagga

gcgggtegtt
ggtatttgag
taaggcgcaa
cagttacgcc
aatagatttc
gtctaccggc
gaaagagcgc
aataaacgat
cgattgctgt
ggaaaactta
tgacaacatt

aaaacatacc

gcaaaattga
gtcggcgtac
acagatccat
ttatttaaac
ttaacagaaa
catctgtttc
aaacaaattc
ttcaaactgt
tgtccgtgcece
aattgcaaac
ctttacaagt

agcactgggt



95701 tgtacactag cacagaattg aattttggaa attgtttttt

gt caat gt ac aaccggt cgt 95761 cgtctgtggg cacgtacacg

atcaagtttt cgattaattt gttgc%?ﬁcg tcgctttgecg 95821

gttccaccaa attgtgaggg aacgcaaaaa agcgatcgct -133-
gtaaatgcaaaetatgaatttgaa 95881 acgggcactc catcgtgatg

t8aatozt1g taGiatc aatidioea thlaag aatidiataa gattt aataidttttaatttitat t ta@594 1
aaagtggaehcghaacgegbakbt ca atagggtgtc gggcacgtaa ttgtaatggt

RBARCALAE t £ gagR0QQh H@ldaacyy taalgeat ttgit tHoerefacgat
atgggggebgcggcgaggaggtca agt acat aaa 96061 cactatgatt

- ‘%f?F el ? §%% %?% ?‘%%6% Bdidpan i dianiagtlg
e ga (PP ARG AR,

gac
FSF 96a a C aca ccgatttctt g (g}tacca tgggggg?fg

tgt?igfﬁ@égaﬁtFﬁégFaFcca t agt gcagca 96361 caggcaat gt
2Jatreratatget erasata étqt@ CaATCaFAreI AU H gat t
gacgg4gacyaataaacgatacacaat agc acgtttatcg gttaaagata
SGBBtIc datte sedttaraagtag t t tat@p 480y attatgerdt tigc igagdcieyt ca
ttaatataaecgttatgttaaggcg at gact aaac gacaatttgc 96541
tstatogiat @ittt @fa@iody At aangaeaacte atdttayt tittge dasroyggacy
ttg@@b@ﬁ@%gbbatttt9§601 ttggcacaac attgaatacc atgcacggcg
grafoaaal Qe AR da A1 913d% t cac A6 GGl Aaa0HACgga
att Egggeea@gagggggggttg caaaaacat a aatctcataa att at aaaaa

g g a%cttt tc%Hgagt@a gapact At s tgarag @@

96781 ttgattatat gaaagt aact

59 %ga; SHETE R g fo0r
(o

gageaaF 01 ccgacacgta trgttttgag cegttttacg
le gdatcatet g GG ARy Eicd LR fa’%‘g aca
gtaéﬁgthﬁgaﬁcﬁgﬁﬁépéttg aaaact at gc aact ct aatt cgagtcaaac

$7021 ddqieagid dcaaRaaC dadattErae® et tigt g
agtggavtygtcttgacgapgaaag 97081 caaatgacaa ttttatggtg

t8t7Cddaagtaa aatcatacaapatt tgatdat e gttt ttggcatat9y141
cataattytacaagttaeagattt cccatcaatt ttgaggacaa cacgat gaaa

eIt HARRtgecad e A&fdd@pctd tad Ggacgd ggegiggsagid gga
gtc@gaeheaagk cgeagegeadta tgcaattatg

87421 tctccaacag agatcgcacg gcgtccaaca gcgtgtccgt
ttgaacctgc gtcatttgcg

87481 gtctgcacgt gtagtcgtca aacgtggttt cgagcagttt
gaacaacgaa tgatactttt

87541 ccgatcgcag caaaaatatc atggtcatga ccacgtcgcect
gattttgtat tctgtagaac

87601 tggtgctgtt caacgaatag tgatggatta gtttgcgagc
agcatttctg tatcggcgca

87661 tgttgatcaa ctcttcggaa ggctgcgcgg gcgcggcggce
gttggctcgc gcaaacaaat

87721 ttattacggg acgcggcgta ggctgcgcgg acgctggcgce
ggcgacgacg tccgecgtttce

87781 ccgccgcgta ctgagacgct atggcagcgt tgttatttaa
aattgtgttt tgcgatttgc

87841 gagccacgtg catcataaaa tttatcaaca cgtcggtgtt
caactgcacg ctttgatgtt

87901 cgtcgcagag caaaggaaat agctggggcc atatcgccaa
ttgcataggc tcgtctattt

87961 ttaaccgcaa tttgtttatt tccaaataca acgcgatagc
gctcatcgtg accgacgacg

88021 cacacttact ctgtaactat cacttggatc gtgttgtcgt



97261 tttacaaaag taaaaatatg ccaaaattta ttaaataaaa
caaattaatt taaacaagcg g?él tttttattga caatactcac
atttgatatt atttataatc aagaa at gtcatttgtt 97381
ttcaaaattg aactggcttt acgagtagaa ttttacttgt -134-
aaaagadtacaataeaaghaht ga 97441 tgtcattttt gtacgtgatt
dtsaeddcC atagia ddttaaac atogy ttagat:t gade tittcaatct titegttgtggg7501
acgeégagytgatagaacaggatta atgtacgact catttgtttg tgcaagttga
tspaacgt@ddtaacaga D tokl doaicat alaga eittataiggbigacgbgeaaaaa
tttgggggggaggc asaaactc gctttacgag 97621 tagaattcta
al,C339% 3Gt Gt daldgld Yicklyd-aaaat t caa
gaggi gtg EE Qt agtagaatt ctacttgtaa aacacaat cg

%ga&pggg75%% LgR! glea gllyflglftttc

. ctét Ccg a aattc tacttgtaac 97801
g%g%%ét % catttt% aa é%% Qt%_ aact
FGSatt ﬁ acg t aca

tgtgﬁ?E?FE Eﬁt@FF FScha aaattgttca 97921 atggct cttt
it Gt ataa?é?tatag&tcta&g&t&tg@t SGttE L% qt gt gt t

tco9¥gB8ecagehtaegactegtttttagt tcttgaaaca t ttt t t cgt

tBAtagitlt tomr@ adtogttiog ttatac t tat aa0 804t HteHgey ICFEE 3dtCatidt aat g
tctgtggtygacgaaggateaaaat gat aaaat ct aaagcggcta 98101

BB50gt aatte teagitttc attae tgetatttg ttasta tdgedancadd aectagteggceca

ttagaetttt Egtccgag®8161 gattttgaca ggcgttatgg tacgaattga

tsatAt g drataagt Hittla aGtldgdld at=t@ gt t gcP8RYL tgidd=gt cgat

tee @@ggggt aracgaacat ca cgttgcccaa gcgcgacggt ttagacaccg
“ tc&tcc&ﬂ;t Lca aa?ttgttgit% aatd

atcgg%ggé cag 41 gcagtgtgtc gttatacaaa
Ltaq . tr qﬂp + 198401

ate % tta ac cctgagg gatgta act gttattcata
a @7?3 461 ctcgcgﬁgt tc gag:aat% ctig tt tctcc aat t
é%;f% gttt

ttg%ﬁ% 9P§t€9CF€?éééFtca tttg atatt ttcaatatg ataccaccg
AGY aFEagigRt CRtGHIYY 1Tt eHtY

gttatttaaéataCﬁtéatgétat 98641 ggttgaaaaa agagtctgtc

&8&8&Ag totatagp atagtomyt tagptatc aamatadt oty tttersdgghfiacaaaga®ngrol
tactactgytgecgcechgacteaacg acggccgt gt aacat aacaa gcgcgccagt

Bgo20IdeeG tagaaD&dhk reasct taat gidadtc aatig-aasggigat gt
tttttgoeaacagadyttheatt g ccgtcttcca

88981 ttcgtttttg taatcggttc gaagcaacac gtacaacatc
agaggcatgc cgaacatggg

89041 tcttaaaaaa atgtcccaac cattttgcaa gcccgcgtcg
agggtgctca gcgaggacgc

89101 caagtatttg catttgcact caaaacattg aattttgttt
gcgggcttgc acgactgaca

89161 catgatcgca tccacgtcgg gtgccggcgt cggattgtaa
tatttttgca agtattgcat

89221 aatggtccta aaatggggta cctgtttgat aaactcgtcg
cgcaaaaata tcgaaaaaat

89281 gttttttaca ttgtgtatgt tgtctgtgtt gttggcttga
ttctcaaaac tactctttat

89341 ggaaacaata catttgttaa attctgtgaa aaaagtaaga
cctttactgt ccacgatcaa

89401 gctttggttg aaatattttg aaaataaaaa acacaacgaa
tcgatttcat cttgtaacaa

89461 ttgcgcttca aaacacacgt tttcaaagcg gtcgtaaatg
ttaaacctta aactgtattg

89521 taatctgtaa gcgcacatgg tgcattcgat ataaccttat
aatatgaacg attccaattc

89581 tctgttgatt acgcgtttgg cagcgcaaat actgtccaga



98821 gtagcgtgct cagttcggtc gagtagttat tcaacgatcg
attgtgcgat tcaaacaagt _??ggl ttactatcgc aggttgtaca
tagtttttta tgtcgtcaaa ttgaa ta tcgatcttgt 98941
ccttgttctc cagcataaac gacaaatttt ttaggtcgaa -135-
aacetpaatat tboggggtgtttt 99001 cgttggactt tttgtaattt
Febeald c afaty gdaeca giatda agtagioaa dioeg tedgideagetaaaaaat@o061
gacgatctyhgetagaacggttta ttggtagcgt aattcacgtt gtcgttcaaa
BACAYC aptlggct gt30 kAt se@idgat gafcaeatdddd togicraaagegcgt
acafethgeycatcabgagagaa tctcttacat 99181 ttcagttgta
Q@ﬁ@ﬁg%Q Lo drrGAdatlgQ A GALGC dRlda CAYRAL derfcRCEpagat cg
ttt%ggéﬂzg g@ggggﬁggccgtttgg cgaaat agca ttttttcata

aaattgecacc
tat ttc at tc ccgggcc c%g tt cat agat a%3361
%2% E?C Fiﬁafs dcgta tc gtccacca agtctcetgta cgrgct cacg
%9 ggcagc G 885 At cccgég Gcggagaaaa
Caaé%tt 35805 age€eagfgcyg ggat cgcat t 99481 ctat caagtc
FECR Sgd@ ¢ gddd Hadat cct
aagggsg@aggéaggtéaagét cgtttgca gcgctggaga tcacgcagtt
POO0dt dcae Atgatagateasgtat t te 6ED agsatca dgip acmarcddgyt t ¢
atggatgaaeaabgebgcgttt cg attgcgctga aacgt aaaat 99661
190860 g gogeh aagetatac caae deegidonatogty guatay agregastidaggcaaa
actgtagakbt ktgctct98¥21 gaacaaattt aaacgtgtac atgtacacga
tgoaghatyanly daeeR iR it alddcagacdd Al groaaasagt t
cgt%@@iﬁ& ateggtgttaact g agtgtgaaaa gcgtggtgtg acgcacgaaa
QYR G W9W c ARG
nggggggggggg ggggtctcgat t tttaccgtca tgcatctgac

%Ea?aat ?ggfﬁ%t% CCéjaaaaiitaca gtg({aa??éa
gaaé ép? T@@@zl tgttgcaatg gegattgttt ggccgtggtg
PO e s dte piia s RSl ddncal 00, o

tceepee Ejé @aFﬁﬁgﬁﬁét ac act agtgaca acatt gaact gttatgcgaa

POOEA1 adaii' iy A gARRAT AHHIRCRHC WA
cgg‘aéagaaat tgactgeratahat a 100201 aaataccaaa ttttattata

90dtlt ttgtatt dateditict sstoa cattttdaa greata tdoratig cprt a9Ccgan 261
gctabtyatycohgagtataacaa ataatttgat tattattttt gagtgcacat

aasdaatzaa t t t tH03I2Lk ccagacagtgit gagad ad @ geges aat a
ttgtaakacat aagagatkakagt aaat agctgc

90541 gtttttcaac gttcgttgcg tggccgacac gttagaggta
atgttggaag cgcttcgcaa

90601 taatattgag ttggtgcagc ctgaaagcga tgccgtacgg
cgaatagtca taaaaatgac

90661 gcaagaaatt aaagattcga gcacgccgct gtacaacatt
gccatgtaca aaagcgatta

90721 tgacgccata aaaaacaaaa acattaaaac cttgttcgac
ttgtacaacg acaggctgcc

90781 aatcaatttc ttggacacgt ccgcaaccag tccagttcgce
aaaacttccg gcaagagatc

90841 tgcggaagac gacttgttgc cgactcgcag cagcaaacgt
gccaatagac ccgaaattaa

90901 tgtaatatcg tcagaagacg agcaggaaga tgatgacgtt
gaagatgtcg actacgaaaa

90961 agaaagtaaa cgcagaaaat tagaagacga agattttctc
aaattaaaag cattagaatt

91021 tagcaaggac attgtcaacg aaaagcttca aaaaattatt
gtggtcaccg acggtatgaa

91081 acggctgtac gaatactgca actgcaaaaa ttctttagag
actttaccga gcgccgctaa

91141 ctatggcagc ttgctcaaaa ggctaaacct gtacaatctc



100381 aattttgata gcgtaattta tactttgata tttttcaacg
tacaacgtta aatgttgata 100441 cgcattattc acaaataaca
aaatttttct aatatgccat ttgtcéglaa ttgtttttge 100501
gat at caaag cctttttcaa acaattgaaa aattgcaaac -136-
gataaaatcgcghaagatggcgtt 100561 atacatagtg ttaaagtttt
adgadaalg tattaaac aegd t gcth@062 T ceattgmge gey gtacaEtedat cg
gachaeghagsaaaagayaehegga 100681 cattctccaa taagtaaaat
Eﬁk&ﬁﬁtﬁﬁ&gdﬁﬂﬂyﬂ1dﬂﬂbaatt 4k geadiagigit taeaegiat gt
agt8L8aagaggt cgsghtagcct 0801 attacggttt ttgacaacac

GgGegt t 0 at
S oS ot

ttt EES
g;é ggc;gac 5 %&%gc%w%%"%%% g
age 101} C%: gaaaca%iaaag%%ggg;

atg@@ é E6t6839§@§8§Fatc 101221 gacaat atca acagcgcttc
%ﬁﬁaaatf®1ig-aéé@éﬁﬁbééﬁ*&%ﬁ%ﬁgbtcc
ttacgagcgacgaaaatQFQanc 101341 gagagttttt ttccgcgggc
A1 GHtlc taggay stacatacT ggey Cg c ol 40k atagaat g dtit 3adadycag
ctabthgegtgatatgaecgtt gc 101461 tcggtggacc cgattagcgg
toatdotic acea tacaac egita t a t aHY] 52k saattggt tgtayp gadt ttaac gg
taaB€ggghtactageeeahgttt 101581 aat cgacaca ccgccgacac
PG AGCH tAICIIACIHATa t t a 2k}l 64k dpaitpeagea £oitd@aacgt
atagggggggtg%fgggggggttc 101701 tggggccgca gcgaccacac
aacasdl 46L LCa T Lpcpnacy

ccg 101821 gacgt aacag aaat cgt aac

taa%g% EC tacat Fqat
%%. tgca ég%gttataa caaaaaatta aaattttcat

catgtctgat ttgtctatgg

91861 cgtcacagtt gcttttaatg taatcgcaag ttaaccactc
aaaaggaccc ttttctattt

91921 ttaatttgtt taaatcttta taatcagact tcagtttgta
aattagattt ccacatcgaa

91981 taataaatcc ttccagcggg ctttggggaa acattaaaga
cttgaaattt aacctttcta

92041 caaaatcgtt gtacaaatat ttgtgacacg gaatagtatt
aaaccccacg ttagtcaaca

92101 actcttgcgc ctccacaaag ggcacaaact ccccgccgta
taattgaatt tcgtaagcgt

92161 agtatttcaa actctctttc tggtccacgt agttaattac
gttaatgggt gtcgtttttg

92221 cgtcgtcttt ccaacccatt aattcgccgt agacaataaa
accgtcattg aaccgcgcct

92281 gaagcgatcg catgcacgtt tctaaatctt ttcgaatgcg
gtaataattc ataaaattgc

92341 cgtccggtct gtaagtgttt cttgacccgt acgtaatttt
attttggttg caaatgattc

92401 tgaaattaca accgtccaac ttttcttgaa caataatttc
tttgtcggcc aacgtacctt

92461 ttttaccttg atctagatgc gacacagatg gataaatttg
atacacaatt ttattctcat

92521 cttcgggcat tacgggtccg cgttcattta acgcgtacat
gacaatgttg tggcgaatgt

92581 cggtgcgctc cggcggttct ggcacgtggt gcagtctgtc
ctgcaattgt tgcttccatt

92641 gttgaaaata ttcggtccat tcttgttgat actcgccgcg
ttgcatgagt tttacgtaca

92701 gttttaaaag tttgacattc tttacaaata acgttagagt



101881 accacattga aaaatatact ggctatttag atttaaagaa
101941 agtggcactg ctcagccgg acggtgcat aaccgt caat
102001 tccgattcgt gcat caggc 3gﬁaccgcaga aacgttcacc
102061 aactcgtggt gtgtactgag -137- aagtttggag
ttcgtgogtyt thgtReltccgat at ccac gcggagacgc gcqgcettcett
totgdacaac 2102181 gdattegegaac sgaagedtdat adatydceca
tacagggctgacaagtOf24atat agacgcat taacccaaat actctgtata

acaagal-gag %%Qlt&&kbkh@a@atgtkgkﬁ@@agtﬁﬁiidaﬁnan

gtttggghtattig giratttagggcc aagacttgtt ttggaactat
9GEHC YA t3AGHRAGUA ,33A0RAGHE] ARG
taQEE gg§a5£ éagaaacgaaaa at agat aaaa ataaaaattt

o tla‘a%%% t}{

agt ata
g??%%ﬁ

caagitifgrgeraccatate

93061 tgtctttaaa atcttcacgt
gggagatttt ccagtcaaaa

93121 tgccaattaa tcccgtgtac
gttgcccgat tcatcttttg

93181 catgtcgatt tttcaaaagc
ttcaaaggtc tctcgatcac

93241 atttagtgta aatatggtag
cgcgtatccc ttggcatggc

93301 tgcccgtatc aatgcaaatg
tgcttactgt gcctgtatca

93361 agccttatat acctcaaaat
cgtaaaatat acatgcatat

93421 aattgtgtac aaaatatgac
acaagtagaa ttctactggt

93481 aaagcaagtt cggttgtgag
cataactaat catgtttata

93541 atcatgtgca aaatatgaca
acaagtagaa ttctactcgt

93601 aaagcgagtt taaaaatttt
tgtaatattt tttacaatat

93661 ttaagtgaaa cattatgact
ggatacgttt gcaagacaat

93721 tgattacaga taaatgtagt
ctgttgccgg caaacatttt

93781 agagattgta gagaaggcca
caactcaaaa aaactatgaa

93841 tacattaaaa aattattttt
ttcgatagat tataaagatt

93901 ttaacagacg catcctattg
aaacaagagc acaatacttt

93961 ccatcgtaca aagagatcat
aaacaaaatt aaccccgatt

94021 taaagagttc tccgcgcaat
gtttggaaaa tctagacaat

94081 ccagtcacgg acgaacatca
tacaaaaata tttatcgaag

94141 cgtttgaata cagttacacc
ggacaaaaca gatgaatttg

94201 attttattaa accggcattg
accgccatcg cttttggcca

94261 acgtgatgaa cgaacgtaaa

Q?C%ac %ftt t't

S5 sgoent iz i

2aLaagy

acgcgta

Jaarcaa

ttactgaaca
aagtcaacgt
tctttattgt
tcagtgtcgc
tacaccatgt
atttcacatt
tcattaatcg
ccgtgtgcaa
tcatccgacg
gtgacgtcaa
tccaataatt
gctctaatca
gagacaagta
acgaaaaaat
atagttttta
cgagtggcca
gcttcagcat
tttgttgaca
aacactaatg
aaacctttgc

agaaaattac

Alaqalgaca

aa tgagatatga
taata

s
tgcttaattc
atttgacatc
cgataaattt
tgctttcgac
tagaatgtgc
tttgcatcat
atcgtgcgtt
aacatgacat
attgtgtttt
tgaaacaacg
ttgtggatgt
aagtgcggat
ttttgagggc
atatggacga
aattcgcecttt
ttaaacgttt
tacaatgaat
aaagagttgc
ccatcagcat
cagatgcaag

aaaacaccaa



102781 tcagcccctc gggatggtca taatggatct ttcaacgatt
102841 ttttgcccat ggcgagt gt agcaggata atcagtttca
102901 tggtgttcta tattcgacaa Caccttgtcc ccaaaagcct
102961 cttttatagt tttttagaac aattgttcca tctctttcaa
ctcdal9gda cagecattcacgcat ccggtc attaatttac aaacaatttc
2@3081 tggtegatttaaggatcggcett ttgecugbaeat ttgeeecktaaa
gaaflO3dddagttagttaget gt agtttcgc ggcattatca attcgaat aa
523201 taacaatgeac adaathatata tgehbtttttgatitttigbbetgg
caté Bebdct gsa0sgigeaaaagttatat aacgttttgt atagactgcc
503321 ;2226219660 t¢¢CRGALAGA takgdaaL Al gelicaaaat

t+ad033 ;tagégéggéggttgcacgatat acggcgct ca ccaaat caac
%% % %%%B‘agg,ga adtalaaaage aigtigghgt Jttgcaaaagt

cgc 2 Eﬁ i caa

i
gctgatcgce t

94621 gagttgtggg cttggatgat
cgcgaccgcc tgtcgctctce

94681 gatataatgt cggccgccgt
ctacaaataa tagttgtact

94741 tgacgggcgt caccgtgatg
cgttaagacg cgttgcgtta

94801 caaaattaat gtttgtccga
aaacgtgttg ggcggactaa

94861 aatcgggcat gttgatgggc
agcaatgctg tcgttcttgce

94921 aaaacagccg aatttttttg
cgcagacgac accatctggt

94981 caaagttgtt caattttatg
ataggggaaa attattttct

95041 ggaacatttt gacaaagtcc
gggaatgccg agcaaagact

95101 gcgcctgttt aatgtatttg
agcgcaattg gatggcacgt

95161 cgcccttcat aagccggcgce
gttgtacaaa ttatcaatct

95221 cctcgtgcgg cagattgatt
gcgatattga aagatgcaaa

95281 aaatgcgttt caacgacaat
ttccagattg aaacataaca

95341 aaaagtcatt gctttccacc
cggaatttca caagcgatcg

95401 gtcgcaaatt gctttttatt
gttgcggttt tttagtaacg

95461 cgctgcacgc agattgcatg
ctcgatggga catttggggt

95521 tttcatggtg aacgatcata
gttggtcagg agcacgctaa

95581 aaacacgcgt ttcgcccgcea
caacgggttc cagtagacta

95641 tggtggcgga cgctgttttt
gttaacatca tgctcgtgcc

95701 tgtacactag cacagaattg
gtcaatgtac aaccggtcgt

95761 cgtctgtggg cacgtacacg
gttgcctacg tcgctttgcg

95821 gttccaccaa attgtgaggg

£-2999

gtcgacgata

acCa

cggtttcatg
ccgctgctaa
ttagcgtagt
acaatgccgce
tagggctctg
attacgttgg
acaaccgttt
agactggagc
gttctctccc
acatagcgcg
atcttcacca
aattctttaa
ggaggcggaa
tccgtttcgg
gtgttgcaat
ccgatttcgg
tttggcgatc
aattttggaa
atcaagtttt

aacgcaaaaa

ttca_t

cgttgtttca tcgtttagag gcgacgcaat

€§§gg %@%% oo

299,260
ttgttgccgg
atgtgcttaa
aacctccgtc
cggaataatc
tggagctgat
ctttattcgg
gtaccaattg
ggctatagtc
ggtttactgt
aattcaattt
cgggctgttt
tggtggacgt
aatgagacag
cgctttgacc
gatacgtaaa
aaaacaagtt
tgatgggtac
gactgtctat
attgtttttt

cgattaattt

agcgatcgcet



-138- gccctatata catacaattt 103681 at cgcacaag
atgcttaacg cgatctgttt acgcactgca ataaatttta 103741
gcaagcattt gtatttaatc aatc@é% Cg taagaattaa aaatgggttt
103801 gtttgcgtgt tgcacaaaat acacaaggct acaaaaatga
aatagbbsccctaaatctd®HIB61 tgttgecgttg tcgtacatca acgt gacgct
3acsgccatgygtggtgggatagtgaty0392btgatgyt aats cettcaat gact
actttagsegaaitteaaiaet ggt tgctgttgtc 103981 gtttttgatg
beoghgglgeataagegetegtacgatgeteagaaateagagaacgtak4041
ttg @8§€3€£9§§agé t{tacg aaat gaagct atgtacttta gtaacgtgct
304591 gLt g3ak at %tt%%%bitt 199262312 t3akblhait

ttaattcac tgttgtgtac tttttatgat

R s
R e e

tttﬁ@ﬁﬁbqt Yetett¥a? aaaaat aatt tgactagtta aatttacaaa
@@éﬁﬂcégﬁg aaaafQ A4t Iegadtc GIAC ICER 98 &a¢§ 2t cgec
ttgaacattyt aattggatghcat 104521 aaaaaat aaa aaataattta
vatdaabgbt gt gacaatticttt cgitaaat toatttctto4s8ptdaca@aaaat
tcg@taaatacaagacgyattat g aat aaacatc aatttgtaaa 104641
PeBoJgagage ghatitgalaioe cattitgat aldtta alaacadc datotc 2asasct aacc
taalP4¥8da apabt gt stat acaacaatt aaagcaatta aataatcttc
3leBgh C gheg caat gt04 8L fartlragtidia deittgeaattglit tagaaggt gt t
catEE tegacgatieghottcg 104821 atcaactttc tcgccaactt

a acaat.- 5 aég) tIHRRC YAGG RRfJtGaacgt
actg% Sgggggaé%% ? §aa% ¢ 10%@ 1 acacagctcg ct;{acggga
ctyg

ttt 10500 tt taca
atg E ??§§§§§g§ g 9@9@009 1O§6§ﬁ6%bé$%i§%§32%§%ct caac

& éééaFE gc O ﬁ %@Fggcacc %%5%5%%&%%5%&%%:%; tggcatg
aacacggacg aatacccgtt

96601 ttggcacaac attgaatacc atgcacggcg ctataaatgc
atcgttttgt actgtgtgga

96661 aaacgacgga tcgctacaac tgcccgtttg caaaaacata
aatctcataa attataaaaa

96721 agcgtatcct cattattatg gaaactgtgt tgacagtata
gtgaaacgtg ctggcaaaaa

96781 ttgattatat gaaagtaact gcaatgttaa acccccacct
gttggacgtc gcgtacaatt

96841 atttgctgtt gatggacatg gattgtgtgg tgcaaagcgt
gcaatggaaa caattgtcaa

96901 ccgacacgta ttgttttgag ccgttttacg actctcaaat
taaatggttg tacgcgccca

96961 aaagcggaca aagttttgat agttatcttg aaaactatgc
aactctaatt cgagtcaaac

97021 aagtgcagca acatcgaaaa gaattaatac tgcattgtgt
ggattttctt acaatgaaag

97081 caaatgacaa ttttatggtg ttcaaaaatt atattaacat
gattataaaa gtgtatttgc

97141 aattttacaa ttacagattt cccatcaatt ttgaggacaa
cacgatgaaa ccttgtgtaa

97201 atttaacttt tagacgtggc ggcagttgga aaactcaact
gcaacccgta tgcaattatg

97261 tttacaaaag taaaaatatg ccaaaattta ttaaataaaa
caaattaatt taaacaagcg

97321 tttttattga caatactcac atttgatatt atttataatc
aagaaatgat gtcatttgtt

97381 ttcaaaattg aactggcttt acgagtagaa ttttacttgt



105181 tctaatggta aacgtatgcg -139- taacgctcga
catcctaata 105241 acaactaaca_caaaactaaa tttacagttc
atctttaggt 105301 ttaaactgfb3%§tttatcgc cggcat caat
ctcccaagca 105361 aacaggccgc ccaatttatt ttcctaacac
aaaagagtsgacgaddbd2da ct gt caaacg aaat caaat c cgtacgacgc
bt/gagcggeeal@b48lgetgycaaacy attgbacacata ttbbgaegaoa
tacgﬁg@gg@ag@ageéééﬂgccgtcctccc acgtgcccga cggaaaaat a
@h%@ﬁC%%%% 2691 gtataatithg atbhaceeeest cegacgeeeac
tgcgg tatttig. 2 gtttgggatcga cgccttgttt agtgtgtagt

g@tt Saencite e t%%%%&%%%%f s
acc
ke sanarlets LEgLRoRe SORRRLEL, spdtkiaas
bhhatg2e

97681 ctcgctttac gagtagaatt ctacttgtaa aacacaatcg

agggatgatg tcatttgtag
97741 aatgatgtca tttgtttttc
agtagaattc tacttgtaac
97801 gcaagatcgg tggatgatgt
cgtacaaact cgctttacga
97861 gtagaattct acgtgtaaaa
gttgtatcga aaattgttca
97921 atggctcttt gttaatgtcg
caatttggcg gcgttgtgtt
97981 tgcacacgac cgtttttagt
tatgtttagc atgttgtatt
98041 tcagagtgcg atgtgtaatg
gataaaatct aaagcggcta
98101 atttgtaatc ccgttcatac
tctgtggcca gatcttttta
98161 gattttgaca ggcgttatgg
tatagtttct cttgttatcg
98221 gtttgtcgat taaactgtta
gcgcgacggt ttagacaccg
98281 acttgttttt tgtctgttca
gctcatagac tggtcgtcag
98341 gcagtgtgtc gttatacaaa
ttcgacaaac gacgagcaca
98401 ttaaagtttg ttggctgtta
gttattcata acgtaacaca
98461 cttcaatgtc ggaatgcttg
tacagtttca atggtgattg
98521 agcgaggttt gagtttattt
ttcaatatgg tataccaccg
98581 acacgttgtg agccagcgat
attcaaaata ttcatgatat
98641 ggttgaaaaa agagtctgtc
aaatatcgct ttccagggtt
98701 tactgttgcg tgactcaacg
gcgcgccagt tgcatgtgcg
98761 acaacttaat gttatcaatg
attttcattg ccgtcttcca
98821 gtagcgtgct cagttcggtc
attgtgcgat tcaaacaagt
98881 ttactatcgc aggttgtaca
ttgaattata tcgatcttgt
. 98941 ccttgttctc cagcataaac

aaaaccgaac
cattttaaaa
cacgattaca
taattgatta
tcttgaaaca
ctggtgacga
gctctgtaat
tacgaattga
acaaacatca
aatttgtaca
caaaatggta
acgtcctggg
ttttcaaatt
tctaaattca
ccttgattgg
aaaacgtttg
acggccgtgt
tcggtgatgt
gagtagttat
tagtttttta

gacaaatttt

tcgctttacg
atgatgtcat
gcacttcgta
atatgtcgta
ttttttcgtg
gcatcaaaat
cgccaacaac
taatatttac
cgttgcccaa
aattaaaaac
aaacgtttaa
gatgtaaact
tgtccttgtce
tttggatatt
ttttaatcat
tgtcgttgtt
aacataacaa
ttggcaccag
tcaacgatcg
tgtcgtcaaa

ttaggtcgaa



105961 tatgttttgg
106021 aact cccaat

cgtcaccgtc tagccccttt gccgcccgga
cgatgtctai gttgcagaaa ttccttaacc
106081 gaatctacaa aaacgtttc at aaaat gg gt ct gat aga
106141 gtccagcctc ctattgaagg ttgctaattt tgccgccatc
tttae620ttaggtgtgtattaattgeccttt acacaccttt ttggggtttt
POR2G1 dgttacgatdg tettoaegdattc actdaegegiose
gtgtBB32&gcttygeagagtat t caaagct cgtcgtttat tccatcgecg
06381 £aEcaGAY aGhatgarace til@aeargady sdaaidaagitat
gtc Q@ég;aagggggggggttgcgcccgta acgcagcgac aattttatcc

%g%ﬂ&d%aéﬁ3d§MHHGGd¥6
%€§%

Ctt

°3934 mca? %ﬁ %

UoReatReyy
gccgctcgaa caatcgcacg

99301 cgtccggcga aaattgcacc
ccggccgtcecg ttgcatagat
99361 aaggcctcgg tgttcccgta
cgtgctcacg catgtttgag
99421 acacgacaaa atctccgccg
gcccagtgcg ggatcgcatt
99481 ctatcaagtc cggagcctgc
ggcgttgcaa aagccatcct
99541 ggcaggtcaa ctcgtttgca
gtctctacac tgctgatccg
99601 tcacgcacgg taaccggttc
attgcgctga aacgtaaaat
99661 ttaacggcgg cgcttccaac
atcttgcaaa ataaattttt
99721 gaacaaattt aaacgtgtac
taccagtaga ataagtattt
99781 gccaaaagtt caacatgatc
gcgtggtgtg acgcacgaaa
99841 tgactggttg cgcaaaaaat
cggcgtcgac cgcgttcatt
99901 tttaccgtca tgcatctgac
ctaacgcgct caaaaagcgg
99961 gacgtgaaat acatttataa
gtgtaattga aggtgtgatg
100021 tgttgcaatg gcgattgttt
gaaatcagct gcaaaacacg
100081 gacatggaag tgttggagag
acattgaact gttatgcgaa
100141 aaaatatgtg tgatagttga
aaaaaaattg tgtataaata
100201 aaataccaaa ttttattata
attaaagaat acaacgccac
100261 atctattcct agtacaacaa
gagtgcacat taaaaaataa
100321 caaacagtgt aaaaatacta
atattatagt aaatagctgc
100381 aattttgata gcgtaattta
tacaacgtta aatgttgata
100441 cgcattattc acaaataaca
ttgtccgcaa ttgtttttge
100501 gatatcaaag cctttttcaa

gtt

&
égééégﬁt

acacgta

cgaaé%agca
gtgttcaaat
tcgtccacca
gcggagaaaa
gcgtttacca
gcgctggaga
aatgaacaat
tcgttaatgt
atgtacacga
gtcttaactg
aaaccggggt
ggctaatgta
tacctatttg
ggccgtggtyg
tttagaatac
taattacgac
tcattttgtt
ataatttgat
cagaataata
tactttgata
aaatttttct

acaattgaaa

c tat

C &G

;AR
Lgt.ctgcgacttt cggaacagcc gtcctcattg

e,

22

gcca
ttttttcata

tcatattcaa
agtctctgta
cgtgaaccaa
aagcgtcgga
tcacgcagtt
ctacgcctcg
gcatgtatgc
ttagtataat
agtgtgaaaa
ctatataact
ttgctcgttce
aaaaattaca
gtgttggacc
actagtgaca
aagtattacc
ttatttaata
tattattttt
caatacataa
tttttcaacg
aatatgccat

aattgcaaac



cttgttcttt aggctttatt 106801 aaattttcgt aagcggtggc
ctcgtaattt atttctacga gcgca g tt gcgatcggcc 106861
caat cgat ca ccggcgtgcc gggaa gcg tt agaaacgg cgaccaacca
caaaacgttt 106921 aacaatttgt acaacatttt aatttatctt
aaaagfatoghagtatgeadattatt ttatgtaaaa 106981 aaat gaacaa
181261t gittacataatgytittag agfttddg gegta taptea ddge gegdcyt acg
aagd@dfdtgacthbbtgaggagcgcctaat tattttgaag aatttgttca
HtongEt 1 caagyapaga) tetd taa the7 HOjk wyagagasgta tagaaaant t g
tac§gasgakt gataaathyhcca acacaattta aatgaaatta 107161
oot 1aaaaa ACaaraGdRlgCo0aC apalt Bitgaaataaa eaaajt ct cg
tgt@attigtCcggrgatL8¥221 aagacgaaac tatcgcaaaa tacacaggtt
1@t t dfa9actc faaaat tddcet £ gakQdy 2k ACRangt aat
atgiﬁ?i%& gggggéégggcgg gcaaagggcc cé%tgaattc gactggcgtc
c cc

a cact
gggg&at (e 87 AR i i i S gaa
8 3?t géggaca taaccagttg atta 107461

G Gt T Toget g S Ptaacgge

gct @%F?@Pt@@gcqa 69521 acacagcgtt cgaagccatc attaaaatgg

g toercer tet Gftfa SR gt tat aatcaacyy se tEcdddtaga
acggaaébacaabtegtegedat ga actccaataa gtttctagtt caagtaaaag

10072641 atdapttagaay atorcada@ne aptap Gyl saEdattaa
gagagaytygt hgcggectygt cg 107701 gccctattcc tatggccata

1gacgt goegyacatdgtdtany piatanacag gpitatd at@emaccdv 761
acadgyatyot tggaagaggoat ctaaaccatg cggttctttt agtgggttat

199t1911t gRA%ya aa QY Sk AGRACA tefc ittt d ggacscdddapamaca
tac&&&@@@@cé& e&geggga gaggacggat 107881 ttttcagggt

gcg?%?? ?é? gLrt‘ﬁaatctcaa cacé%?%%%? atf%ggaéggactg
y SE51CA0 20,0 A0B0DL choaAR0t A Ageg agoas

acg‘é% 39893 ta5aaa actttgtaat tttaaaaatt ttattttata
@ﬁqgccgaf@sffﬁw AP T TP TIR TR at t

tgcgﬁgaﬁ%aﬁé\t@*&aﬁﬁﬁﬁt at tattacattt 108181 aatattgtct

1813y cprara ittt te diterc I Fa e e eIt tad at aa
ttcd08Rk4dat tashaagttgaact acat ga ccaaacat ga acgaagt caa

ItotH4agc gyt afd ey dattta ABB30] asyTthtyya Ayt g ey
tttgtgagact ggatgeegagegecec - 141-

101461 tcggtggacc cgattagcgg gcaacgcaca tcgggacgct
tatttcacca accaaccgta

101521 aatggtgtgg gaatcaacgg atgcaattgt ccggccgatg
acgggttact gcccgtgttt

101581 aatcgacaca ccgccgacac gggcatggtt agacaaagcg
accgcaccgt cgcgaacgct

101641 tgcttgcagc cgtttaacgt gcacatgtta tcgttgcgtce
atgtggatta caaatttttc

101701 tggggccgca gcgaccacac cgagtttgcc gacgcggaca
tggtgtttca agcgaatgtc

101761 aaccaactca gtcacgaacg gtatcgagcg attttgtact
cgttgctcga gtcgcacccg

101821 gacgtaacag aaatcgtaac agtcaacatg ggtgtcatga
aaatttccgt gtcatacgat

101881 accacattga aaaatatact attaccatct tctgttttta
ggctatttag atttaaagaa

101941 agtggcactg ctcagccggt atgcttcttt ccaggcgtag
gacggtgcat aaccgtcaat

102001 tccgattcgt gcatcaggcg acacgctggt ggtcaagtgt
ggaccgcaga aacgttcacc

102061 aactcgtggt gtgtactgag tcgtgaaggt acgcatataa



gccaaacttg gtgttctcca 108361 tggtggttat gaggttgctt
ttttgttggg caataaacga ccagcggetg geatctttce 108421
aactgtcgtg ataggtcgtg ttgccgatgg tcgggatcca aaact cgacg
tcgtcgtcaa 108481 ttgctagttc cttgtagttg ctaaaatcta
aagtgeavegehagegagteegt g ttggccaccce 108541 aacgcccttc
1021 lagrtag adt qta @t Gptd aspeit t%&twgg%@tfgt&a%@%g{fat t gg
gcggoBeOtLtt gchgggcateccagcaaaaac gtgtcgtccg acaaaaat gt
1t0palsbgla appedas gt d g td azen ca c 08 66 aqyaHt ¢ grort s sEEAcgce
acatggtecaceygyggacaegga gactat cagg tcgtgcagca 108721
TtoAgt tdagyLid i galg-dgegoatgaa deaged catcgidaat tttc
act@g§8afhCltaacalggdgsl tttcgtacat cagctcctct tgaatatgca
memt OGS 100! 9aGay HBL] Ceflgcaa thiO88fc £dgtgiact t
aac %gggggggcc aagtgggcgg ccgcttcttg act cggt gct

5
ttg gag ?{: atgggtaa@gt%@%&gi_l atata cat g céa%%aaa

Scc a ctcggggtta trtttgtcat 109021
t%ﬁf% G ctgtgafcaaagacg? agac
aCt?F?g gth ttg T6§§81 gaatcatact cacgccgt ct cgat.gaagca
CERE YRR G HRRR Rt tICABD A0 Lgiﬁ:gtc
ata@aaabtetaﬁaaéétg@éact cgtccgtgtc gtcctggecac tcgagcctgce
1006701 atgademaat cyaapppa e Yttt
atagétgeasgtgatgygtygcgcaa 109261 agtgattgtt attctgccgc
1tOoedC aatt ettt tge et dd c gasctta ct gk ascigpgig e acaadioo321
tgaggtigyegegtaaaaaagt cg tcgctgtcac tgccccaacg gtcgatcagce
TtoCtd a0 Gt a t a k9 Ifa (et Lgca cd h tod foed g ad ot g teptagat aa
aaagg@g@{gcggtgggggg@aca ttcagcgttt 109441 tcatggtttc
AQCH: Gt A @ce geadaggcct
agg@99§9% gg%ggg gtct gtagccgsgtaatcacg% ttcfif%taagc
taa%tztt C ?gg ggg? ‘ga(% g%%caagatagalg(ﬁi&fat‘g ;9?1{3 109621
%%%EE £ qc ctcc c_aaaggcagaa
y B e R e e
cageeggehtcttcgett§fgtgt tecttattga 109741 agcctt ggtg
1052 g fraat Hct Het dgele @ @%@@c@@&%&%@ Rt gardyttat c
cacgpogoect ggeekaegrctgacacaaggc acgttgttag attaataatc
Tto2aedt tattttt tttot g mat tt g U986l atelbgatder tiecrelr gy
aatctyyttakanataacgggatca -142-
103021 cagccattca gcatccggtc gttgactgta atcatgctga
attaatttac aaacaatttc
103081 ggtcaattta ggatggcctt gggataaact tgccggcatt
tgctgtacat tgtttctaaa
103141 gttagttagc gtagtttcgc gttccaaagc agtcttgaag
ggcattatca attcgaataa
103201 aacaatgccc aaactataca tgtcattttt gggggtgtac
acttttttga tttgttctgg
103261 tgcagcgtac aaagttatat tttgagggtt gtttttgata
aacgttttgt atagactgcc
103321 aaacatgccg cccacataca aatcaaagtc gggcccagtc
atgaaaatat cttcgggatt
103381 aatattgtgg tgcacgatat ttacggaatg aatcgctttc
acggcgctca ccaaatcaac
103441 aaacttgcta atataaaagc caaaatccgc cggaacttta
atgttggtct ttgcaaaagt
103501 ttgcaaattg cgttgtttca aatagtcgct caacatgtac
tcgtttagag gcgacgcaat
103561 atatatgcgg tgctgccgcg gattcaaata aaccaattgt
tcgggtttca tggtatacag
103621 ttaagtgtta acgcgtcact aaattcagac acgagcgcac



109921

116041

t gaacacgga
gt ct ggaggt
ccgccgeecge caaagtcatg
acgcggcgcc ctcgcacaaa 110101 ttgattaaaa acaat aaaaa
gcecehatabaatatacdgtEhaat 110161 tacaatttaa ataataaaaa
lPcsttlaadicy cgatateat trags t taab) Z2E tydettitde ttta 3dgggeget ca
acgtétygggaagtaaannbcgcaa 110281 ctgtgtgcga ttcaggagag
toBt4gaaegia dozattag caa t t a a0 3dt agmtagegy GegE S0asRsEC gce
taatgetagaagstaggygeaagat 110401 ttgcagtctg aat acaat aa

cgct cagt cg
ggt catcat't

acat cgaaca
accaat t cgg
tcaccttttc

cgcgcaact t
acggcgat ca
tt agcaacgg

1ataeaatittittc tddc caaabl046h Rarppiataa gggaidd aat
acagggggéstgﬁlgggggggtca 110521 acaatgaact tttgggccac
058 1epcid gy acaagst aca

acc ?g£g§£ gg % %atg 110641 gaaaagcatt tttccaat gt
SHelota ai garpO Lok flfldgages Acllgepaaa

caa€ gt g a a tggc aaaatat ccaat ctcga
2§¥%t gtt 110821 aacaacgt gc_t aagcgttca
9%&65% qﬁ C‘%éﬁ%&%aaa

acaggggﬁg%t%@a%ﬁﬁgégﬁ gtc 110941 ggtccttt at cgacacgg

GEaC gy cGtaat t taen e teatHad gftgcchagqqci?acca
atghaghttaaghaacgtgggcag 111061 atcgtgtcat aacacggtca
1¢gdddg gudg atattdtaggtattagt gt titit] 1y apegdatycaat IFEiagi t cg
aattttattgcaagataathattt 111181 gtgctacttt taccgtcgtc
logataacgaia sagegat cang: gt gtlEld 24°% tttaotat catt tqcagecct ©
ttgegageteotyregggateat cg 111301 gtcccggtct agatcgeggt
1923999 CH G BreRRatAldt acad ?@%&WCﬂgwttc
tgt@gggggeaggagggggggaat 111421 aaatctcaac caaactaatc

104281 tgtttcagtt atgagtgtta
tgtttgaaaa cgaaactaat

104341 tgataacagt ttgatgttta
tacattgtga ttgcaataat

104401 gtggtcttta aaaaataatt
aatttacaaa gtattcaagt

104461 tgttccgttt tcatacaacg
aacattgtaa tggatgacat

104521 aaaaaataaa aaataattta
tcacaattct gtaaattcta

104581 aacaaaaaat ataaatacaa
aataaacatc aatttgtaaa

104641 tctggacacc tattcatatc
tacaacaatt aaaactaacc

104701 aaattatctt tacaacaatt
aataatcttc attgtcgtcg

104761 tataagttta tttgcactgt
ccattcgacg ttcgtgttcg

104821 atcaactttc tcgccaactt
acaaaaagtt ttccaacaat

104881 ggtaacggcc aattcaacgt
gtatgcattt gttaaaaaac

104941 acacagctcg ctttaccaaa
atggcgccat tggctgattt

105001 gttattccaa gataattaca
ggtgataact ggcaggtgtc

105061 agctttaaat aatcttcaac
tgcattttac acgcgttgtt

105121 aatcccacga cttttgcatg
gcagaatcgt gtctataatt

105181 tctaatggta aacgtatgcg

ctattgttat
acgcgtttgt
tgactagtta
atccgccgcec
taaaaatgtt
acttattatg
attgatatta
aaagcaatta
agacggtgtt
gtaccataaa
gacgatgcgc
cgaaagcaaa
aataaactga
gttgttgtcg
taaaatcgga

ttttgctcgt

gggtttagag
gtgcgctttg
ttacgtttca
accgttctct
ttttattctt
ttgtcgtcta
cagtctacta
aaacaattta
acacagcgat
aattgtttgg
acgtcctcgg
ggtactaaat
tccgtegtgg
cgcaaaagtc

tccaaatact

gggcgctttg



-143- atgatgacgg gcgtgcgcaa 111481 tcaaaacgtg
cagctcctcg cggcgttgga aaccggggga gatgttattt tgaccagatt
111541 aaacacattg cttgccgaga ttacagactc gttacccgac
ttgacgtcca tgttagataa 111601 attagctgaa caattgttgg
taagegeearcaateaeggtgcag caaacctgcg caacgagttg 111661
HHoHelc s dctastaatdaaa apdarmata 1 et Ca ey a dat@aacat
ttteaagggtaegctttddd¥?21 ctcaacaatt tgctagccgc tatcgaaaac
10 et la gy goggey gopy taggoaatdittgageadd 1830 @aryasgccy
cggde8gasaaaacackggaaectc gtgtacactt tggttaacga aat caaaaat
M5kl Alreasgy gaatgoligac Bagpaapian goat giacga
ttc@@éﬁéﬁ@cﬁéaéﬁéééééagg 111901 gtggcagcca tgccatgacg
idcoagagst BAAACC GREA BaRaagled O cgaddd 961
cth Qgggggggg Ej%g aag aaagccatcg ct gccgagca aacgctgcgc

ct §@§g$ggaga
ftt cc & éﬁggggggf%aéh&&g%%g081 agaat gcagt
(EE%%1 aac_aaaaacga atccc ta ttagatacgc
AT TRy s i drdegalata
ng?é@@ﬁ?@gEEtE F?FFﬁtca 112201 ataccgatta caaattaaaa

o edddeat idar S at 1330 CITHE £2HE2C2 499261

CgaQGQQQQQCQQtBQFEQEgatC aacaggcct a agatatcgtc ttttaaattg
It G 1g ddcm g a t coke 3c ety taet 1339 apeder dteyeedattg
agtgataegat ytahegadataaa gttctcacaa 112381 ttactgcacc
TR tXlaagatigapagaacias gapaat crdgd@tdtatdttt aataytt t aa
ccaddRdddtayagtgacagat t gggaagt a ccaaagt ata t gaaaaaatt
g tgatgaa attgtaatd 8o-gt a dd2 0 pegLd Lecpt t cagettacca
atggggggggtggcggabbgggta aggct agcac gtcgacatca 112561
141969 Z(ﬁ@: AL LA L@t t eaaaigt aaa
Cgcggif@ggag a;;gg at gt gaaaac gat cgagttg agt caagcgc

i 8%%93 1??%?3""@@8%% g ges ARt agac

getiy ?ﬁiga%iﬁ% agct ctatt tttggatc
i o e eiailoc ageasl

tagFFSEEﬁEg%ECQQEEQSEttt gttt ggaaac gcgcaagaaa 112861

I ey tacerdt Ctarrdic R Hoed € ATt eRRE aRat LR GRaat ¢
cttegtagaaagtaccttaagg?2l aaattatgag cgcggtcgtt gaaacggttt

10fpedtlt gy cdat@d ctadcaglocot tigyt 1d298d grotgeatcye
aategebtggcgeccyaghgaghatt tttctctcgce

106141 gtccagcctc ctattgaagg aagaattttt aaatgggggt
ttgctaattt tgccgccatc

106201 aactgtccaa aattgccttt atacggctcg ttccaagcgg
acacaccttt ttggggtttt

106261 tgtacggcgg cccacggatc gtgaatggca actttgaaat
cttcgcgtce cttgcacgat

106321 ctttgcaaag attcaaagct tccgggtatc gttttgaggg
cgtcgtttat tccatcgccg

106381 ccgcagatgg gtatgaaacc atacaacaag tgtgataaat
ttggcaaggg aactttgtct

106441 acgggaaagt tgcgcccgta cacaccccac tcaacaaagt
acgcagcgac aattttatcc

106501 tctctcctgc caggtttgtt gttttccagc catgtgtatt
cgagcggtgce cagatggccg

106561 ccgtcggtgt ctgcgacttt gaccaacacg ggatcgctca
cggaacagcc gtcctcattg

106621 caaagtttga cacgcatgtt aaattgcccg ctcacaagaa
ctttaatggt agccctttta

106681 ctttcggcgt cgcctttcca tacctgctgc tcgtcaaaca
acacgtacgc tatgtcgcca

106741 atgtcgccgt tccagacgtt ccaactgact tgaacgtcga



- 144-
at gt ccgt ac ggagcagatg cgt gt

cgacggaacg tggatcccag 113041 tggaaat aaa
ggat 113101 tggggaacgg

caatcgcaag gctgttggtt aacaagaaag 113161 gcacgcccca
gttcgaaat g caagcaaatg caacggcaga 113221 tgtat gt gat

Ctt@ﬁé@ﬁé@céggﬁiﬁéﬁﬁﬁcaa aatttggtgg 113281 t
g dlg egad tadtagttc teadiy Ipd st &4y

izizezc x5l

tttctgt
G

gcggatagttgygoetageaat gc gccgacaagc 113401 gacggcetttc
et & 8ctela aracg: diomgtagg tacausy Rt cC et St k3ABI. tateatagRt Tdfh
cgatcgeggaataaaaagtygtgcg tactgtgatt 113521 ttagctcaga
10800 GGt AAGGRAAGeRG cRaaaac tegata thi3581 aaagttddsa
tgtehtgapacetapyashhbgat tatgttaaaa 113641 gattgcaaag
tddact a3Rd LARAA0a taldtaac ittt thk3 Q] ddagidasi@
tgt55£@§g5 g iﬁgfggggga t cgcaaaact 113761 cgtcgcccac
aa Qag;ac%c%taa%%at@aacacttgaag

tcgattcaac aaagattatg

107101 gtagcgaagt tgaaaaattg
acacaattta aatgaaatta

107161 ttaataaaaa ccaaaacgat
caaattctcg gatttgtcca

107221 aagacgaaac tatcgcaaaa
tattcagact caaaattttt

107281 gcaaagtaat agtcctagac
ccttgaattc gactggcgtc

107341 gtctcaacaa agtcactagc
tggcgcctge tgggcgtttg

107401 ccactctggc tagtttggaa
taaccagttg attaatctgt

107461 cggagcagca aatgatcgat
ctgtaacggc ggcttgttgc

107521 acacagcgtt cgaagccatc
gctggaaagc gactatccat

107581 acgaagcaga caataacaat
gtttctagtt caagtaaaag

107641 attgttatag atacattacc
agatttgtta cgccttgtcg

107701 gccctattcc tatggccata
ctataaacag ggtattataa

107761 aatattgttt caacagcggt
agtgggttat ggtgttgaaa

107821 acaacattcc atattggacc
ggattgggga gaggacggat

107881 ttttcagggt acaacaaaac
aaacgaactt gcgtctactg

107941 cagtcattta ttaatctcaa
taatcatatc gtctcagtag

108001 ctcaaggtag agcgtagcgc
ctaaggttgt gagttcaagt

108061 ctcgcctgag atattaaaaa
ttattttata atatacaatt

108121 aaaaactata caatttttta
caatttttat tattacattt

108181 aatattgtct attacggttt
taaaatcaca attaatataa

108241 ttacaaagtt aactacatga
tttagcggcc aattcgcectt

108301 cagccatgga agtgatgtcg

cgaagattca
tcggccaaat
tacacaggtt
cagccaccgg
gtaaaaaatc
agtcaatttg
tgtgattttg
attaaaatgg
tgccgtatga
gtgtacgagg
gacgctgccg
ctaaaccatg
tttaaaaaca
ataaacgcct
cacactcgct
tctggatcgt
actttgtaat
ttattacatt
ctaatcatac
ccaaacatga

ctcagactgg

aatttgttca
aaattttcca
atgaaataaa
tgtctttgcc
gcaaagggcc
agggcatgtg
caatcaaaca
tcgacgctgg
gcggcgtaca
actccaataa
aaaaacttaa
acattgttaa
cggttctttt
cttggggcac
gtggtatgag
atttggaaca
atagatcttg
tttaaaaatt
aataatgata
agtacaaaaa
acgaagtcaa

tgccgacgcec



113821 cctttatatt atatataatt tatacaattt tatttacgac
113881 aaat attgac tcgttgttg? ?gtttcttcg gctt gcaaag
113941 ggctgccaac gcgttcgtt acggtattg ttggcgcgaa
114001 caat aaactc ctcaactggc gtactcattg tgcactgcgg
gccaadoetocohggtetegat agaatgttt attaaatttg acatgttttt
T0IBI. tgptttggitatedic cmtoagttacttga ttttttgtttticema caxadaegesyc
ccadtddBtgaytenatgtaccaattt gt gc at ccaaacga gaacatttct
Lol canapgidtat diaeidtganeg ttggiddatant taapeiagtayt
aaaé&éggéga@@@@ggt&gatccttcttca cgtgttatct acaacgctta

Aarpltiten Alaldtatee gratttaigy
Cga ggg ggagg gggggctaaaacatgt atttactttc aaaaatttca

&g% aat ccac - 14§tt%:9g g{%%ﬂtgé@@

tg
lgﬁzﬁf éé: cggcda ca]gctaaa tttgac%t‘fjccgatfaéc,agc%&?aa%t accagqgt cc
tgaag aa agttgttca

108661 tgagattgcc aatcaaacgc
gactatcagg tcgtgcagca

108721 tattgtttag cttgttgatg
gttcattttc agcaaatcgt

108781 tttcgtacat cagctcctct
tttggtggca gtgtctccct

108841 ctgtgtactt ggctctaacg
ccgcttcttg actcggtgcet

108901 cgactttgcg tttaatgcat
cgtgttttta gaaagatcat

108961 atatatcatt gtcaatcaaa
ctcggggtta tttttgtcat

109021 ctttaatgag cagacacgca
gaacgtagac ttttgtttga

109081 gaatcatact cacgccgtct
ggtcacgttg atggggttgc

109141 cctcagcgtc caaaatgtat
gtcctggcac tcgagcctgce

109201 tgtacatttt cgaagtggaa
gttgcacgtg tggtgcgcaa

109261 agtgattgtt attctgccgce
gacccactgg ccgcggccct

109321 cgttgtcgcg aaaacagtcg
gtcgatcagc tcttcgccca

109381 cctcgcactg ctgcctgatg
tttgcccaca ttcagcgttt

109441 tcatggtttc ttcgacgcgt
gccgttgtac gcatacgcct

109501 ggtagtaccc cttgtagccg
gtccgtctcc acgatggtga

109561 tttccacgtc cttttgcagc
gtccaagttt ttaatcttgt

109621 acggacccgt cttcatttgce
aaaggcagaa tgcgccgccg

109681 ccgccaaaag cacatataaa
gcttgtgtgt tccttattga

109741 agccttggtg tgactgattt
ttatataccc gaccgttatc

109801 tggcctacgt gacacaaggc
ttatcttttt atcttaattg

109861 ataagattat ttttatctgg

tcgtccacct
tgcgcatgca
tgaatatgca
ttgtggcgcc
ctgttaaact
cagtgttcgc
gcttttattt
cgatgaagca
acctggcact
atgccgcatc
ttcaccaact
tcgctgtcac
ctccacataa
gtgttgggat
ataatcacgt
gtttccttgg
gcgttgcagt
acaatagcgc
actagtagca
acgttgttag

ctgttataaa

tggccacgga
tcagctcaat
tcaggtcgcc
aagtgggcgg
tgcagttcca
gtgtcaccga
ggcgcgtggt
cagtgtccac
cgtccgtgtce
gccacgattt
ctttgccttt
tgccccaacg
gcaaatcctc
ccagcgagcc
tttcgttgta
gcggggtaat
gctccgccgce
ttaccatctt
ttgaggcatc
attaataatc

aacgggatca



114661 accattgcag gatttgcaac gaactgccgc agcttttcct
114721 ttccaaaatg ttgattgtgg4 atttccgag acataccaca
114781 aagccgtggg caattttac aggttgctg aacccgatca
114841 tgcattccgt gttgttaatg aaagtagtcc tttacatt at
tgaddd4e0dacgychatgtadtt ct gcgt cg at agtacata aggcccgegt
10PA961 deadangegac cidddaraydy eaafieadicaty ARt
gtc1d5834dtcgaatsgesct gt t gggcact tctgctgcgc ggtgacaaac
1105081 grgtdtecric cigrataanc ajaacaatat dtopmtatayaat
ccgéﬁ%f ctthbagtehegtttattttgg gagtcggett ttaaacttgg
01 dGraackgee wlgratdgld dapeariRid GerggLatac

acg &CCQEE &ggggaggctaaaata ttctacgttg ctgtaatcgt

t cat 90012309 HlAAGLARNL

ta Eﬁ%?? ? + Ot g%%aél%%ta:a? tgact% gttgggCtgattgtgca
“aata a cta at tt

"acan g%ﬁcct%la da ggctgtcctacg%gaafg At tttat

Ccci‘iﬁ%ict fthattegc gtcaaaattc tttgatttcg ct
{5 GGG ST WIGRG . ‘G gty
tttqeg88ataaktgaradaact t t gaaccga ttttttcgat ataaaatttt

ORAd] dggiatpcas tgaremasgaty gdceerday HdeHt Tt
ttt1d5804tcgtegegatacaat ctt gcag cgaggcaacg gacaaat caa
1115861 Jattqgidregt @iaeatderdy tdoyamita Hacegytaaqt
tgcddf82dtcghthagagatatttttgcaa aatttggccg tcggtcacca
1116981 digiacpanry dddeaacidy addgigantc cactddatga
ataé&@@é@Eﬁfggggggggacctggtgtca caaat aacga ctcttgacgt
1536101 LfeegatddL 444499689 gtddbrgat ataaaaciaat
aag g{gg a@gc atidfl 1 tactgatgtt ttcgatttca ttctgaaatt
OtSCZtla ac% gtagat&a%gccc%ééccéatcgté@t?tagcatt tgtctggtgg
gttatttggt gtacgcggga
110581 cacttgaata acgagctaca agaaataaaa tcaatattag
tggtcatgta cgaatctatg
110641 gaaaagcatt tttccaatgt ggtagacgaa attgattctc
ttaaaacgga cacgtttatg
110701 atgttgagca acttgcaaaa taacacgatt cgaacgtggg
acgcagttgt aaaaaatggc
110761 aaaaaaatat ccaatctcga cgaaaaaatt aacgtgttat
taacaaaaaa cggggtagtt
110821 aacaacgtgc taaacgttca ataaacgctt atcactaagt
taatatacta aaaatcacat
110881 agtcactaca atatttcaaa atatgaagcc gacgaataac
gttatgttcg acgacgcgtc
110941 ggtcctttgg atcgacacgg actacattta tcaaaattta
aaaatgcctt tgcaggcgtt
111001 tcaacaactt ttgttcacca ttccatctaa acatagaaaa
atgatcaacg atgcgggcgg
111061 atcgtgtcat aacacggtca aatacatggt ggacatttac
ggagcggccg ttctggtttt
111121 gcgaacgcct tgctcgttcg ccgaccagtt gttgagcaca
tttattgcaa acaattattt
111181 gtgctacttt taccgtcgtc gccgatcacg atcacgctca
cgatcacgct cgcgatcacg
111241 ttctcctcat tgcagacctc gttcgcgctce tcctcattgce
agacctcgtt cgcgatctcg
111301 gtcccggtct agatcgcggt cacgttcatc gtctcccagg
cgagggcgtc gacaaatatt
111361 cgacgcgctg gaaaagattc gtcatcaaaa cgacatgttg
atgagcaacg tcaaccaaat
111421 aaatctcaac caaactaatc aatttttaga attgtccaac



116221 agt aat agtc cgagtttgtc gacaaggaat cgtcggtggc
gt acacgtag tagttaatca 2 1l tcttgttgat tgatatttaa
ttttggcgac ggatttttat ataca gc ggagcggtca 116341
cgttctgtaa catgagtgat cgtgtgtgtg ttatctctgg cagcgcgata
atggtggregcgadtacyeBa0l aaattacacg cgcgtcgtaa cgt gaacgtt
Ttlalt4f Tt et cren s G e ey Taqjetd ieacat taab AFICGHEFR3Fagca
gatpgttgaygtt tyaacegttycaa aatgtgtgta atttttccgg tagaaatcga
TIEBRI egtqgtatay EogatdatdL gayadatioa gotayyacsea
ttg6agaeeagagtagybgghgt a 116581 cattaacaag attat gaaca
cacEst tgat AAARGE i dt tdicaigad @i cdd eacatddeggt gdah 641
caaggggggba&ga@g(iép tta cgcgcaagaa caacaatttg cgcgacagaa
1238t CARX aca ﬁt&%% G cadtid gad &y patdagpacg
tcagggﬁgggagg 29akcagat gg atggattcca 116761 cgatagcatc

‘i gﬁagagg éﬁ%%ﬁ%%a aaa ég%aaa gag ca ga ged!
ta

g
gcg? Pdtdgat 49544 11688 ctt agaaat act
. ;ﬁ;%légeg‘ggtag%ﬁﬁ@ AP BT A RS
t Ragc cgggatttga gaacggcagc aaccaagt gc
&4} tatgree t caaasy 00 G ARt AP A A Yt At EHYT T4 t gt
Caagé@gﬁﬂﬁgé?aéaégaaatta acgacacggg 117061 actttacgag
tlalcfHlc gt toap damynta doaptc iyt gt Ic e IE BT ¢ R aat t
aaadtdét2tat gaagagtttggt gcagagtt taatattgcc gtcgtcgttc
laasmat taegoh paapggtdddat acddy 18a gt ad t @g aaics ge@@@eH cga
aacgadgegaaagcaahgabgt ac aaggctttag agtttactac 117241
1agast 1 gage: $Haa9ge adal g cLgaragt agd fi §Popagcagtttt t gt a
tcag&ggggbtegaaga%%g§01 ttatgat aaa aaat caaaag tgttgtatgt
ac,gé Aocact e él@aat%é-égs@éa§ gta

i;%é?gag@agg a aatgitaaaa tttattgcct aatattattt

t.gt { t t

gt Cé%f tg!E‘Ctg%:ccat 1%%4§%§%%%§g§%g?9$g%.@%ctacg

tee Fggﬁﬁc g6t at gagt cat aat at gt cat
Qmﬁ%ﬁ? ARt e ???%Ega@?%gﬁ%gf?%tact

aagﬁgﬁﬁﬁ @cﬁéttacﬁﬁ?601 gat cagtgga tgatgtcatt tgtttttcaa

Ity epp aap e RIECIYerlcacireaddyeba 2eataaaete
tttgetbtaggagatagaarect a cgtgtaacgc -147- acgatcgatt

gar3pdgtaoaitaat tilt7 7Z24acagtd t4 ggraatai gy atet acaehit at g
acaaehcattt gtttttheaaaac cgaactt gat

112381 ttactgcacc tgttcaagat caagaactaa gaaaatccat
tatttatttt aatattttaa

112441 atagtgacag ttgggaagta ccaaagtata tgaaaaaatt
gtttgatgaa atgcaattgg

112501 aacctcccgt cattttacca ttaggtcttt agatttggta
aggctagcac gtcgacatca

112561 tgtttgcgtc gttgacctca gagcaaaagc tgttattaaa
aaaatataaa tttaacaatt

112621 atgtgaaaac gatcgagttg agtcaagcgc agttggctca
ttggcgttca aacaaagata

112681 ttcagccaaa acctttggat cgtgcagaaa ttttacgtgt
cgaaaaggcc accaggggac

112741 aaagcaaaaa tgagctgtgg acgctattgc gtttggatcg
caacacagcg tctgcatcgt

112801 ccaactcgtc cggcaacatg ttacaacgac cagcgctttt
gtttggaaac gcgcaagaaa

112861 gtcacgtcaa agaaaccaac ggcatcatgt tagaccacat
gcgcgaaatc atagaaagta

112921 aaattatgag cgcggtcgtt gaaacggttt tggattgcgg
catgttcttt agccccttgg

112981 gtttgcacgc cgcttcgccc gatgcgtatt tttctctcegce



117781 ttacgggtag aattctactt gtaaagcaca atcaaaaaga
tgatgtcatt tgtttttcaa 1;Z§g; aact gaactc gctttacgag
tagaattcta cgtgtaaaac acaatCaaga aatgatgtca 117901
tttgttataa aaataaaagc tgatgtcatg ttttgcacat ggctcataac
cgacg@aefegepgatceezoel ttacgggt ag aattctacge gtaaaacatg
1at30flt daraa smdatagatatted aaatgeaagdtt a cC IR R G EEtt aaa
ggatcagatggagtgttgbggaat tgtataatat taaatatgca attgatccaa
INB3081 teaaaiaass dgitaaieagay tcaagicyara Btglgyase
gectgttygtocabcattbagaac 118141 cgggt caaga agtgttcgac
19888010 G e FeCad! apaa geeadld teaggegic gitaegeatiB201
Caagggggg&tggaggggg gcaa ctcgtgttaa acacaataat tagcgttttg
1390329239, t QA oty fRadgagaydpaaraaca
att?ggg&g%tggt tg tgcaataaac 118321 gctttgtott

act§Ee ol aucq aé%g%gﬁéég%bé%aaaa agctggtt%cCth
41
% : %%Eg;a b ADaL S ageds aacegant g
ctg

ctaggg BﬁﬁtgFC@ aacggcgt cc gtgttgaaaa at ggcgaccc

lgt%gagcttitfwéicqaét grCagtgtFatt T @dcgat a
taghaattaaagaageasgegct c gagcaagaaa 118621 at aaaacgcc
gtttag qyrgtast tigtar agpoitat thats termidata tao azadattacgea
aaadfig§b8dgt tactbyagaadtcaagggggac tatgaaatta tgcatttgag
1gsptsgaic gggay axetddaaatd ot cggdbll ey taporaciaa oetog tatat teeta t at
acgeghyeaat aacgaatyakt at caaatcattt gtatattaat 118801
Thapaat aa ot aaalgdacait tdaladdacant £eda gt caaagect
ata@ggggggtggt ttgg§§61 cgcaaatttt agacgccgtt acggaaacta
%ﬁ;?fcaccélc;@g@@-aéwgm

t gcccgcetcaa ttgaccgatc

S' g? ?a actaagt%;c:g?acgg 4 &&a ¢
%%; éﬁ aac:%%%é ?%gggﬁéégcaéﬁségﬁgcctaag

ttog ﬁﬁgﬁc Eggﬁ tga act cgat t ca gacgct ¢ 119101
TGt T R T q@éﬁﬁb 1 ??d%QéY%ﬁ%%%atca
ttagt @9@? ta aaaaii@iGl aatattcgta cgattctttg attatgtaat

ldaatIgtagatt toxta tely g adtaadg e U9 B et laladiaa
tateaatghgtt tetgtgtgeat aa caaatgctgt -148- aaacgccaca

latxsflgtataag at t el 284ttt qiramt e agtithap at2aatt i gatt aa
aataattgtygytttyebbbgtt ¢ at agacaat a

113941 ggctgccaac gcgttcgttt tgaatgcgeg taatccggtt
tacggtattg ttggcgcgaa

114001 caataaactc ctcaactggc aaattaacaa ttttgtttgc
gtactcattg tgcactgcgg

114061 ccaggttttg tagaatgttt tcgggaaaaa tggcaattct
attaaatttg acatgttttt

114121 gattgtatac atagttttga tattcttcca gcgtaggata
tttgtttaaa ctcttgacgce

114181 attcaatgta caatttgtgc agtgacaaaa ttctgttaaa
atccaaacga gaacatttct

114241 caaaagttat ttcttgaccg ttgaaatgta cactttgcaa
ttgtttcaat aaactgtcgt

114301 aaaaagtttt tccttcttca agcacaaacg cggggcgcat
cgtgttatct acaacgctta

114361 tgtacttgtc aaaatcttca attatatgat agaaatacaa
atatctctcc gcgtttatgg

114421 acgtgtcgtt taaaacatgt tcgtcaacaa ctccgttatg
atttactttc aaaaatttca

114481 aatcttgcaa agcgtccgcg ttggtcaact tgttgataat
aaatttgtct ttgcattcaa

114541 acgctctgtt tgcaatccac tccacagcgt ccaaaacgga



119341 gtgtgttttg cctaaacgtg tactgcataa actccatgcg
agt gt at agc gagct agt gg 11?3 1 ctaacgcttg ccccaccaaa
gtagattcgt caaaatcctc aatttcatca ccctcctcca 119461
agtttaacat ttggccgtcg gaattaactt ctaaagatgc cacat aatct
catggphhhkgaacatatigs21 at agagattc aaacgtggcg tcatcgtccg
14 @Yaceato i tdorh s e g giptd t Lt U0 3819 ¢ @z ¢t at
gttgatutctctugggaggtggt gt t gt cgaaact ctcaaagtac gcagtcagga
OB aogttgoyegn Cattgtagtasy guraatt eyl QritEbeest
gaagtygttgt agceegaacggat 119701 cccat agcgc caaaaccaaa
1104 790IC 3GG- d Laad AoaR) a GRPARL Jaj i (egataal goacgt ido761
aat8Oetgdgt hgagatagegatt cgagttaacg ctttggcagt cacggtcagc
ot 196439% 82:)s GOt £AC At LAYLHAYt PEr @4 BREHCTY
cag ggéggai i§%§ ccgaac atgcgcacgg 1198 1 tcacgcgccg
R

aaa e Eﬁé%%ﬁ%%t;gg acccggaca ttag%a%a-gttaa
1
FREC Al e e L g

ata@@ 58t § Jagc gcct cgaaat gttcgacacg tgcacgttcg
43%%9 acgcﬂ%l%ttata’%at%i%ttg%a%aﬁ%%%g?‘f Ei“f(g Fagce
Cacggeﬁtﬁéggﬁgégtéﬁaégtg at ct ggacgg 120181 gcgacccgtt
Igadfalt catap tterdaat TgtgaqcRtigtatlip caeeed gt add@edtt t t
tctdl2084dccggabceaacgt ct gt ggcg ttatcgcgca cgctgcgeca
1t 5pic teagit tatdagogtdtggpat cdR2O 30c agt arac gt t t gggr &gt ggce
atagohaghat geahgggaggcgc tttgtaatca aaatcgcgeca 120361
At cgctaas At @t d ot t h gccage ad d d cd gatagt gaggaaagat cgt g
gagggggggggg@aaac%gg@21 cgaatccgat gagcgattcc caccatctaa
TACHAA( A9 <t Cécge?aaca 048]+ £9658501 CY

taa ?gg g?g Eg@at cgcctttaaa gcgttcggga égcaaggggt
? ﬁ% Jireh drceaaLn g S
ccact aa cat 066
%'xggt%ﬁ%gafg%?%%g%@a%%? ScrtbeattFeogcs

ggc@ F?@ﬁ@ CgthQG 21 tggcecgeege cctgtccagg t ggt agcacg

1odsch m@%@@%@t@qa&@%tfe@@aq@% gyt et geht
tgagthgatgaaocaggegoegt gt tggacacgac -149- gccggtttcg

el gettaatttat ggccgtgcta atggtgctgt cgataatttt
atcaaaattg agaacatcgg

115501 cgttatacaa cgttttataa aattctgttg acttgaacgt
gtttacaaac tcatttttat

115561 ttttaatctg gtcaaaattc atactagaat tgttagtttg
tttgatttcg ctgaatagcc

115621 gctggcggag acgcttcagc ttgtccacct cgtttaacac
gttggcgtcc gtcggcatgg

115681 aattgataaa tttgaaccga acaaaagaca gcagttcatc
ttttttcgat ataaaatttt

115741 cggttgtaat gatatcgtag ttaaattctt tggttaaatt
gacccattcg accatttcat

115801 cgttgcgata aatcttgcag tccgagttgt tgacaaacgc
cgaggcaacg gacaaatcaa

115861 tctgttccgt gttattattg atggcataaa acacaatgcg
ttcgaaacta aacggttttt

115921 cgtttagcaa atttttgcaa acgtttgcct catttttgga
aatttggccg tcggtcacca

115981 tgtacaaaag tttcaacttg ccgtcgagca agtttatatt
cttgtgaatc cactttatga

116041 attcgctggg cctggtgtca gtaccctcgc cattgcggcg
caaataacga ctcttgacgt

116101 ctccgatttc tttttggcgg caataagcac tccaatgcaa



120841
120901

agcagct cat
cggccaattt

gcttacacac tttgacggcc
cggcggcaca,cgcgggacgc
120961 cgattagtat atgcggaaa aact cgaga cgat gcat at
121021 gtatggcata cctactggca taaaaccgcc atgttatata
ata¢2a@8¢t gghettaaaact aaacaacaa agattatatt atagcaatac
1IX04] tatdttiomdatttt tatagtddoma ttattaaeattda ddattacat
ttgt2d2dgttatttagasaattgttattt atacattttt aaat cat aat
1281 aaftataaigat ddegittgitge ddccaapgiaaa decatgarta
gtadddgdiqgt aggot abteaaggaaaatga tttggtacaa tataacacgg

agcgctttgt
agcgt gt agt

1820381 watddidpia wfacagitda wt A gdigitaggtt
ataddd g t&egeggeggacgtgattgcg ctttttgact ttaacagtgg
% @ CAIAIRIACT aloatddcar
ca é§§§ t a aaa? gt cgggtctg gtgcacatgc
agcd ¢ ac GOGCaat 00
gq gacg%a%ﬁ%tcga attatgc cc

atai%i?iﬁg g%??ﬁ étaaacacttt caattcttta acttcg :

a&ﬁactt Gy YtreH

attiQESGQQ é@@?é@ﬁ@acaaattgata ggtttttgga acgttgtgat
FEPA] cattaatcaich adda tigaday @megiiclda YHIIITTR

caadete8agt gughecteacaaacat acaaa tttgaatcta taattgcaag

1022341 deggtegoatasy agamtaote geratttcma yrtteeditly
ctcd2g@d0dtcanantbgeccccgt cat gcgc gcccataatg taattggtgg

112251681 pppaldidag egggeitic gpigatgeen dgoeacgta
cgc gg%g%aggggggggggattgtttgaaa gggcaaacct tcaaacttgt

£ G000

gatagggé%a%gcgggggggagt ot coaac

Laogasd g
- 150-

dgdttacdda

cat aggct gt

agcatc aagtatttta aagatgaaca ctattcggta

agttgccaaa atggcagcgt

116821 gttgaaaagc aagtttgcta
tataccgata aaaagtctat

116881 tgaagcttac gagaaatact
gaacgcaacg actactacgt

116941 ggcggtatgc gtgttgaagc
aaccaagtgc tatctttcga

117001 gtacaacccg attggtaaca
cacgaaatta acgacacggg

117061 actttacgag tacgacgtcg
cagtttgatg gcgaacaatt

117121 tgaagagttt gtgcagagtt
aaaaattcgg aaaaggtttt

117181 atattacaac gaagcgtcga
aaggctttag agtttactac

117241 agaatcgagc tggggcaaat
attttttgta acggttttat

117301 ttatgataaa aaatcaaaag
aatgtaacta gtgcactcaa

117361 caaaaatgta atattaaaca
tttattgcct aatattattt

117421 tgtcattgct tgtcatttat
gtttttaaaa ttgaactggc

117481 tttacgagta gaattctacg
gagtcataat ctgatgtcat

117541 gttttgtaca cggctcataa
gaattctact tgtaatgcac

117601 gatcagtgga tgatgtcatt
tgtcatgttt tgcacacggc

117661 tcataaactc gctttacgag

aaattttaaa
gtttgcccaa
cgggatttga
aagttattgt
tagcttacgt
taatattgcc
aaaacaaaag
ccgaaaagta
tgttgtatgt
caattaaata
taatttggat
cgtaaaacac
ccgaactggc
tgtttttcaa

tagaattcta

gagtcatgat
attggtcgac
gaacggcagc
gccgtttgcet
ggacagtgtg
gtcgtcgttc
catgatctac
taattggaaa
taaattgcac
aatgttaaaa
gatgtcattt
aatcaagtat
tttacgagta
atcgagatga

cgtgtaacgc



122401 agatgcgcgt aggtggtttg atgttagatt ttggcggcgg
acgaacaggc gacggcggcg 12246% gt t ggcggc aggcgct gge
aaagatttgg cacgaccctt gcccc @ztc cttggcgcgt 122521
caaaaatgtt attctctcga aaaaaacggt tcattgtaac tgttagttag
acgeghcygehpagatd2@68dtt caacacgat actgtgcacg ttcagccatc
1gay2gg dittdtt tattatcat gdad cricticatedtoa ab226471 acdgaddttadg
tttathghatatgaegtaggagag cctggtcacg taggcacttt gcgcacggca
1122/#01 1a1-2@eRe kel ¢gageeEata @etlaicalican Ageeegiaday
tgat§eaact cofrpppteagt at 122761 caattgtgct ccggcgcaca
109G QGG LGCICC gal RH AR Al gal aragthaddal
acagggg gcggtiiig. daga accagcagtc acgtgctgaa cgtccaggaa
acttQ? 3l 4

%ghgﬁgglaagégk 122941 agcagé%%g{

é%%%% ogda %f‘???ﬂgcf ?;;aggg;at ta caacC £Cgag. ; 4{ C@Laattg

aaa’é%? 5f2gh @g Gt %%Eatt 123061 t gcgct o t
aaa a caagcat.aga
8&%&; g%‘atﬁa@c IR ARt & gagtt atgagﬁf?ﬁ%

taaaéatg@@cabtaeéega@cgt ctgcccgat g acgacggcgce gtgctgtcac
1008t atatate tER@ES] tatgatgidah GRegttadana Pt a
gtthgygagatt gat ahgegegt ac ggcgt gcgtg 123241 atcgcggcaa

gt aEt agioy tdtaoat cogtgtactdayaameamcgctaa geccagtacea

ccaatttcct ggcgtcgtta

118201 gttcgattat tttcccgcaa
tagcgttttg agcgaagacg

118261 gcagtttgct cacgttgaaa
ttttcacgtg tgcaataaac

118321 gctttgtgtt tggcaatttg
tgaaacgaag caaaaactgc

118381 gcattggagc tccaattttt
ggtcgtgacg gcgtttcatc

118441 gtgttggcga aaacgaatgg
tcgagaggcg tcccagctgt

118501 cgggacatat gaaggtgctg
atggcgaccc aacatgtccg

118561 tctacgggac tgtgcaattg
gcatgcgctc gagcaagaaa

118621 ataaaacgcc aaacgcgttg
caaagattca gaaatacgca

118681 tcacttacaa caagggggac
gatgccggga cctttaattc

118741 aacccaacac aatatattat
caaatcattt gtatattaat

118801 taaaatacta tactgtaaat
gtcaaagcct aacgttttga

118861 cgcaaatttt agacgccgtt
tgacagtgtt caaactcagt

118921 taaacgggct ggaagaatca
gcccgctcaa ttgaccgatc

118981 ttaacactaa gatctcagaa
cgacattgtt ccggatcttc

119041 cagactcact aaagcctaag
actcgattca gacgctcgtc

119101 gtggtaaacg cagttccaag
taacaaatca attgttttat

119161 aatattcgta cgattctttg
cattaggaag attacgaaaa

119221 atataaaaaa tatgagttct

ctcgtgttaa
ctcgaaaaca
ccagcggcegg
gccggcaaaa
ctgttaccgg
aacggcgtcc
ccgtacgata
gagtcttgtg
tatgaaatta
agttaaataa
tacattttat
acggaaacta
ttccagcttt
attcaatcca
ctgaaaaccc
taaatgaatc
attatgtaat

gtgtgtataa

acacaataat
cttgttttaa
tcgtgaataa
agctggtttc
tgacgggaat
gtgttgaaaa
aaattaaaca
tgctatttta
tgcatttgag
gaattattat
ttacaatcat
acacaaaggt
tggacggttt
tattgaccgg
aagcttttga
gtttttaaaa
aaaatgtgat

caaatgctgt



gttgcgagac gcgttgaagc 123301 taattaaaaa ctcttttgcg
tgttgtttta aaattataaa ttctggggaa atgtacgtga 123361
acgagttaat atcaaattgc ctgtt ta ttgaaaagct ggaaactatt
aat aaaactg 123421 ttaaagttat gaatttgttt gtagacaatt
aaacggeacaghhtegabtgeaat gtttgtaaag 123481 aaat atctac
ljgRejaddges ertttra aags acdaddg @ty dettgegaardd IFddttat gca
ttclilBS4icasgegigedgacgt t aacat g t ggaagacgg ccaccacgca
ldgcdaajtgit getagegogta ab2360] tggacatatglea acdaaicdayen
agt§geaaggcgagaasgegy 9ot ggcggcaact tgttgactct 123661
199aaad agals Critil arricariddaatl idtdggaceagdaatadtidgat tt aa
aat8fgat aat gacda3vdds acatgttcct tcagagcecta tggecatttat
1t1“991°661atatga& ttata%%t HICR Y PRt the A8 GHRGARGAL

%gggg %?t g@zz artt caattacttg caaagcat gc aattgaaaca
cha ek (PRI GRGCER e SERGHYS

ttcl%% it %2%;5??

124081 as9geqogry
gttgttgtaa ccgaacgggt

119701 cccatagcgc caaaaccaaa
gagcacgatg ccgacaatgg

119761 agctggcttg gatagcgatt
cacggtcagc gttttgatgg

119821 cgatcacgtt gagcgagtgc
ctctcccaac atgcgcacgg

119881 tcacgcgccg agtcgtgcta
cggaatgaga gaagtgttaa

119941 tttttttcaa catgctttta
aaagccaatg tccgtagcaa

120001 taccgaaaac gagcgcgtaa
aattgactcc aagtcttggt

120061 cgctgattga acggtcgagc
tgcacgttcg ttaccgcggt

120121 aattgtatgc gatcggagtt
cgtgtacgtg atctggacgg

120181 gcgacccgtt gacgatcatg
atttttgtta aaaagttttt

120241 caaattccaa gtctgtggcg
ttgcgctagt attgcgttgg

120301 agtccacgtt gggtcgtggc
tttgtaatca aaatcgcgca

120361 gttcgctaaa aatgttgttg
aaagatcgtg tcgcccagca

120421 cgaatccgat gagcgattcc
gccgttgaat agctctctgce

120481 cgaaacgtcg acagtaggct
gcgttcggga aacaaggggt

120541 cgggatcggg ccgaacgtta
gcccatgatc gtgtgttctt

120601 cggtgcgcaa gtatgggctg
cgagtccact aagatgcatt

120661 tgttgtcgag cgtgtatcta
ggtttcggcg ccttcacgca

120721 tggccgccgce cctgtccagg
gtaacccacg ctagtctcgg

120781 aggtctgcat gtacatgaac

tctgccagceg
cgagttaacg
actaacgcgg
agcaacatgt
aacccggaca
tcttccaaaa
gcctcgaaat
ttagtaaagc
cccaaatcgt
ttatcgcgca
ggtagtatgc
gccagcattt
caccatctaa
tcgttgaatt
aaagccggca
ttaaagtaca
aactcggcag
tggtagcacg

ggcgtcgtgt

Racg -151-
ctoaoagpac %%@E@@zcgagf%?gt&é%a ggg%g%gqgc{%ﬁg;tgca&%?fc
g caa aaacat ca acaacta
g9caags g <o 2

i

tcaatagaat
ctttggcagt
ctttgtaagt
gtttcatggc
ttagcatatc
acgatgttat
gttcgacacg
cggtttcggc
ttagtgttgg
cgctgcgcca
tggaaggcgc
tgaaagtgac
acgaacaacc
cgcctttaaa
catcgtccac
ttttggacag
actgaacttg
cgggctgcgce

tggacacgac



124141 tgtgcgaatg tgtgcggcge catccgttcc gactgtatct
gtactaccgc cgcacccttc
124261 taacgcaaag actcgcaaaa ctgaaaaact tttacaaagg
124321 tctgccgctg ttcaaat caa actaaaatcg tgacccgaaa
gccggnBBtJatgeaacgdttat atttaat g ggcaactgtc cgtttatcaa
KFEFaERER CHFR T Y gt GE
tttgaagotcaadcgahtbgtat gaccaaaa accaagtttg tgattgaaga
1204861 @paceedgdt calgyagstey etatgattctt celteatttath
cgcd@4bliccagtyaycggtaagct gt aca cagtttcctg tcatgtacga
1224681 deattgaataag dtegiqacatdd oEsdtgasay goastatagda
aaaé@i%g%acgggtéééﬂﬁt9090003390 gcggtgaatc gtttgtttgg

124201 act gggcgag gacatggcta,

1Ppi apqasttcedy

cGgRitGgRe
taa&gé

i A

é% CtC

10531 afa et tta ttleaddest

C
aga, cg cg cg
taty553532g5€ 598??8 gc gt aﬁtag atatttattc atct
ataQQSQBItt??agﬁééé

accatgcgag cct caaaggc aaatgttgta
FHt't eeprrdy ticd

t

d

A dagpegee
éc99£§ggggggaacgggcgacg gaaaaagttt ttttggtcaa

ALGAALEC

aaatcccttc cagaacacgc ttctcaaatt

G9cactacoa

éiaac ccaa acatgttctt

e
fertfit

ttca2540aatgaaaagagétgatgaaaaaa gctgaatttg atttaaaaaa

11254611 tasjeapgoagt admgasdyrt taadBttaq gyprreeedca
tttgoaaatacahtdabs2dgggct at qct c agcaccctgg gaaatattta

1geicEcla apge: thASh&l agacapttcgy eagat it tgcag

atagttgtta gttgtaggtt

121441 tcaaaggaaa cgtgattgcg
ctttttgact ttaacagtgg

121501 caaacacggt tcctttgata
cagagcggcc atcatttcgce

121561 ttggctcttg aagtataaaa
gtcgggtctg gtgcacatgc

121621 ttcggtagcg ctgcaacact
gagaacgaga ccgccggtgg

121681 tgctaagatc gattgtttga
gtgatttcga attatgcgcc

121741 gaattatttc aaacactttg
caattcttta acttccgtcg

121801 tgtgctctaa acttacaggg
cctctctctg gctaaatagce

121861 tgaggtcgac caaattgata
ggtttttgga acgttgtgat

121921 atagatagca tttttgacag
atcgtccaac ggcttttcga

121981 tgtgaaccac aacatacaaa
tttgaatcta taattgcaag

122041 tggtgcatcg cgaatcgctc
gtatttcaca ggcctgcttg

122101 caaatttgcc cgtcatgcgce
gcccataatg taattggtgg

122161 aaaattttag cgtggctttc
gctcatgaaa tgcatacgta

122221 gatcgcgctc ttgtttgaaa
gggcaaacct tcaaacttgt

122281 tcccaaactc gggcggcaca
gacgactggt tttttactta

122341 caatgctgct gtgctccaac

ccgtccaata
cccgaaaatc
cagttgacgt
atattggtgt
atgcgctecgt
cagttgtgat
aaaatgtatt
gaaggatata
cagatgtcta
aaccattcgc
atgtgctcca
atatctttgc
atgatgtcgc
tccagtttgt

aaatatccat

ggcttggccg

acaatttgca
cctgggtaaa
ggttgtcttg
catccaccac
atgtttccct
tgggctcttt
cgtcaattct
ggtaaaaaaa
tttcgtacga
tgcggtcagg
gcgtgttgtc
tagtcttctt
tgtttatgta
gttctaaatc
cgctgtacgc
cttttctgtt

gagaggtgca



gcttttatac acaatagatt 125641 ccatcccctt
gt ggt cact g aaaccaacga 12570]1. cacaagcatt
gaaggtgtgc tgctgtgttc 125761 cgt ggacaga
tttgacaccg aggctttagt 125821 aaactttgaa aacgacaact
cataggttdggegreetedargecg 125881 caaaaacacg acgcgcagced
1leadddc aarett Taggattatgga 9v25941 atoitdagedat HoPagoasa
acgdatigaacgectgtygey gac 126001 cgtcgaacat gcctatttac
1badgdggiogtt dotcgmat algtyg 9t26061 acaaatttfota Carggaccattt
gccCgedggacaat ygageqcaaa 126121 aacgtctaat ttactgttaa
1gaagat (dt-g RGgaataaa tE2643]1 sclacaaaldodt
tgt BRbeaalaskctaaghaat at 126241 acaatgtttt tattaattat
19bafghaatal; dilaaaaaadly t%%@ 1 tgaalgeaaald agt
atagg{ Qggg&c@{QE&ggcct 1 caacgccgat ccctatgatt
g ta%{gtla?t%%l QeI A RalRACIRY

tagg agggcgcgcag

gttact aatt
cccggagaac
ccgtctatcg

122701 ctagggctgt ggaggggaca
cccaactcgt aaatcagtat

122761 caattgtgct ccggcgcaca
agtataagta attgataacg

122821 ggcaacgcaa catgataaga
cgtccaggaa aatataatga

122881 cgtcaaactg tgcgtcatcg
gtccgecttge gcagaagctc

122941 agcaggtaat gatcgataac
caacgccgac atacaaattg

123001 acgcaaagct gcaatgcggc
aatgatcgac gataaacatt

123061 tggaaatgta caagcataga
ttactatgat caatgtgccg

123121 acattgccaa acccgaccgt
gtgctgtcac cattttattt

123181 ttgatgccca acgtattatt
aagcgcgtac ggcgtgcecgtg

123241 atcgcggcaa tgtaatagtg
gttgcgagac gcgttgaagc

123301 taattaaaaa ctcttttgcg
ttctatgcaa atgtacgtga

123361 acgagttaat atcaaattgc
ggaaactatt aataaaactg

123421 ttaaagttat gaatttgttt
cgaatgcaat gtttgtaaag

123481 aaatatctac ggatgaaaga
ttgcgaatac gctatatgca

123541 acgcgtgctg cgttaacatg
cgcaaaatgt ccagcgtgca

123601 ggacatcgta taaataagca
ggcggcaact tgttgactct

123661 ggaaagagat cattttaaat
tttgatttaa aagataatga

123721 acatgttcct tcagagccta
ttgaattgca cgtttgattt

123781 gctagacgat gccgtgctca
caaagcatgc aattgaaaca

123841 tttggtgggc agcacgtcga
aagccacaat ttagatttgt

123901 gtgcgatcgc acaactgtgg

ggctatataa
cgctcgcettg
accagcagtc
ccatattcgt
tttgttttct
gtgcgctcgg
atagagaata
ctgcccgatg
caatgtatta
ttttatccgt
tgttgtttta
ctgttgttta
gtagacaatt
tttttaaagc
tggaagacgg
cgcaacgcaa
atttattttt
tggcatttat
tgaactattt
caaacatttt

acattttaga

agcccgtttg
cgcgccggat
acgtgctgaa
gcgaggcaac
ttcacatgta
ccgcgtttge
aattttttta
acgacggcgc
aagagattga
acttgaaaca
aaattataaa
ttgaaaagct
tggttttgta
caaaagaatg
ccaccacgca
aatgagtggt
gaccagctat
tcgcaattac
caattacttg
caagtttgta

atttgacacg



126481 tcacacgggc agcgggtgta ttgttactat gaagagcggg
126541 tttccagttg cacaacactasacataaatgt ttaaatatat
126601 cgatgtcttt gtgatgcgcg gat aaaat ga acggat acgt
126661 tgcccgacat tatcattaaa gggtccattg tccgtgtgcg
cgcapgyatactagear§eegdcgt aacggac ggttttgecge acagacaaaa
PP qaf &g G aEi e YoegAdgtdt
cgcaaaanaacgggtt@t:att gcaaat aaa gcgaat gcag ctgatcacgt
128901 @iyl cojay tigidamRde tHydtaamy taasteydee
gtadad686tagactgtthtgggt at ccgctc aacattgtat gtcggcggat
12021 gidedefds dapdddgpag ceddizt ggt tdtagprgat
gcgfgegtaagt adtggat2g88l aagaaatatt gttatcgtgt tcgccattag

199caot aég%%;@e}éa&?ej:gié A Hd YT Qat tdd daddgidtgagt
catE ge@gg gcgagggggggc gacaagatcg t gaacaacca agtgactatg
ata CCC g éatéjj 1272 gacaacag at tgcagagtt
]Ef f:aaccaacccaac act aggttaa %aat% (? 321

81 aactttttcaa% caacq (gtcaat ct ccgttaact
gta%ftgq%f@qu%afaﬁcga%%%ft P CacY97 49 Et et gat a
aCta{iéﬁégaaﬁaaﬁ@éa@??agt tctgcttatt attcggaatc ccttgagcag

124381 acccaacgat atatttaatg
ggcaactgtc cgtttatcaa

124441 gtttattcag cgcgactaca
ccagatttgc ttgatttgct

124501 aaacgaatac atgaccaaaa
accaagtttg tgattgaaga

124561 aaaccccgct atgagcggtg
cttgatcgct actcagtaga

124621 caattatcgc aagctgtaca
cagtttcctg tcatgtacga

124681 tcatgaatcg tcgtacattt
caattgaaag gcactatgaa

124741 cgcgttctac gcgcccaagc
gcggtgaatc gtttgtttgg

124801 cgccacggaa acgatcgact
taccggcaga gttcgccgcc

124861 ggtccgtttg acgggcgacg
gaaaaagttt ttttggtcaa

124921 acacgtgttc tcaaacacgg
agaggtgatt acgaaagttc

124981 gtctgacttg aaatcccttc
cagaacacgc ttctcaaatt

125041 attaatcccc gactcggtac
tcccactact ggcgctacga

125101 ctagcacaga cgtcgtccgt
ctaactccaa acatgttctt

125161 gaccatcttg gctgtagtag
atatttgttc aatctagcag

125221 taatggaaac agctcggggg
ctggggggtt ttgtaaatcc

125281 tttaaacgct accatgcgag
cctcaaaggc aaatgttgta

125341 gataagtgta taaaaaatga
gttcgaacgg tcaccgagat

125401 tgtaaacagc gatgaaaaaa
gctgaatttg atttaaaaaa

125461 tctaagcagt ttagaaagct

agatagataa agaattaaa

tattcgacgc
gctcgatcat
aaatgtctcg
taaaaatgga
ttgtgagcaa
agcgtatatt
ttcatcccaa
tgtatgttgt
tgcctgcata
gcgatttgaa
aataatatga
ccacaaacta
taattattgc
gtaatgtacc
ctaatccctt
aacgtatcaa
tccaaaagac

atgaaactct

ccagtttccg
gaaaataatt
cgagattatt
aataaccaac
agactttttg
aagtattttg
cctgctcgtg
tgataagaac
tcttttaata
tccgtgggtt
tttacactga
tttaaacagg
tttaataatt
tccaaacgcc
tatgaacacg
atgcaacaaa
ctacgaattg

aaaaattaaa



127501 cctgttgtgg agcaaccatc gcccagttct gcttatcatg
cggaatcttt tgagcattct 127561 gctggtgtga accaaccatc
ggcaact gga actaaacgga agctggacga atacttggac 127621
aat t cacaag gtgtggtggg ccagtttaac aaaattaaat tgaggcctaa
ttograehagadad2atdo?681 agcacaattc aaagct gt gc aacccttgaa
Ioagada S HIH A RHEE G 1aagd 92 U AR Hdght et t
gaaghatttaagaaaabfadgecat tattttacta atgattttgec geccgtattta
1P5E80] aatayrgtitadyy GRapddantth TG tde et
gctttpgaceat atagteggaaact 127861 ggttattaca tgtttgtggt
TomsRdaangit gaagtgangea agtattgaaatc ttateaa tapoygagtiiz7921
gtggaghacgt gaageaatghggt ttacgaatat acaaacaatt attacatggt
BUAtAAt GGG a gcakidy W Fgidd Otag taacdtit tigacd gematd agg
gaabht gg@tgbcigg?g@@ttt ggttaaagaa 128041 accggcat ag
Aani o £ gL ARGAYACHC: dgepapaaat
e dg81 gg:géaggegg tgccatttc cgatgtgcac cacacgttta

ac;%%ggé:aacc agaﬁtai gé}aaéag %%523%83023345@{@%4 %«thc}@gégg t2t2§|§_l

tct tt t tgtat
SEAD SN L gecann 14 laranee, 1ot g poeca
Caa%agé@ttéaﬁﬁgéééfﬂgégac t gcat ct aat 128341 aat t t ct ttg
At ags Gyt tclder St nddota S t eIy BALIGt At t t

tatlQaanCcéggégéégéCccccaaacaa atatgtggtg gacaatttaa
It @QCdataagtc d apamrata et a t X8 461t gt alcyfe t ielat e aedlaat a
tacggggagtgttggetaatgttt tgtttaataa ttataaatat 128521
1A 0gFIC ad sta tid ety O @y 4 @ tata et tfataiaad t ¢ aac aaabigyt t aa
cgaflaggeaggagadé8e8iaggcagcat gc acattgtcga acagtatttg
BdcagapiGtcdnf gt fonooetcas d28bddcatt
gaa@gggggatggagggggggttt caaaaacgag gagcgattga ctatagctaa
1933332698, Ol gagiiddaty ggatilietyg cosaslteea
aat??gggggaggag£$ %%Qagt aattcaaaaa 128761 t at aat agat

gtsé?ggggttgg %gcacaig%aé%%% ggg%§?§$§ggg@???%%%%?cact

126301 gaatcaaatt catctaaagt gtcacagcga taaaatttgt
cctaaagggt attttggcct

126361 caacgccgat ccctatgatt gcacggcgta ttatctgtgt
ccgcataaag tgcaaatgtt

126421 ttgcgaatta aatcacgaat ttgacttgga ctccgccagc
tgcaagccta tcgtgtacga

126481 tcacacgggc agcgggtgta cggctcgcat gtatagaaac
ttgttactat gaagagcggg

126541 tttccagttg cacaacacta ttatcgattt gcagttcggg
acataaatgt ttaaatatat

126601 cgatgtcttt gtgatgcgcg cgacattttt gtaggttatt
gataaaatga acggatacgt

126661 tgcccgacat tatcattaaa tccttggcgt agaatttgtc
gggtccattg tccgtgtgcg

126721 ctagcatgcc cgtaacggac ctcgtacttt tggcttcaaa
ggttttgcgc acagacaaaa

126781 tgtgccacac ttgcagctct gcatgtgtgc gcgttaccac
aaatcccaac ggcgcagtgt

126841 acttgttgta tgcaaataaa tctcgataaa ggcgcggcgce
gcgaatgcag ctgatcacgt

126901 acgctcctcg tgttccgttc aaggacggtg ttatcgacct
cagattaatg tttatcggcc

126961 gactgttttc gtatccgctc accaaacgcg tttttgcatt
aacattgtat gtcggcggat

127021 gttctatatc taatttgaat aaataaacga taaccgcgtt



tacagggtct ggttccgttg 128881 tccgacgcta taacgtttgc
ggaacaaaaa ctaaattgta aatataagaa attcgaattt 128941
aattaattat acatatattt tgaatftaat taattataca tatattttat
attatttttg 129001 tcttttatta tcgaggggcc gttgttggtg
ggtF Egiﬁtﬂgcééﬁﬁﬁﬁﬁata acaatgggag 129061 ttggcgacgt
arericlactt et HPTAAYt aga
att929g210taﬁaﬁtaaaaatattaaacct aaaaacaaga ccgcgcct at
TCabcla ddtaf Ht crfe dtd e APous] Rttt RERIPECh
tgaetaacght ggtgegabktbgcc gactaaacct tcatcgccca 129241
I HATLC aad gi- d agace caag it egopaarnt @ teat asac Gaaay clgagiaaggt
cgctggatggaagcd283@ict gagt gttt g gcccgcagga agatcgctaa
18104 BCgdh 44 0R90CHAR 4G P90t 0GR J29360] cggacgeais
actgggggggcg@ag@g@gggttt tttctacttc atagttgaat ccttggcaca

gc g%ggf:é(Eéﬁiéfgigagéaé%g%g%%%?
tag?ﬁga

127501 cctgttgtgg agcaaccatc
cggaatcttt tgagcattct

127561 gctggtgtga accaaccatc
agctggacga atacttggac

127621 aattcacaag gtgtggtggg
tgaggcctaa atacaagaaa

127681 agcacaattc aaagctgtgc
atcacaacac gaacatttgc

127741 acggtcgctt caactcaaga
atgattttgc gccgtattta

127801 atgcgtttcg acgacaacga
ccgaccatat gtccgaaact

127861 ggttattaca tgtttgtggt
cgtttgaaat tatatttgcc

127921 aagtacgtga gcaatgtggt
attacatggt agataatcgc

127981 gtgtttgtgg taacttttga
cgtacaattt ggttaaagaa

128041 accggcatag aaattcctca
acgagacggc tgcacaaaat

128101 tgtaaaaaat gccatttcgt
aagctgctct gacttcatat

128161 tttaatttag atatgtatta
ctttgttaca atcgttgggc

128221 gaaagaaaat gtgggtttct
tgtatcaaga taaaaattta

128281 tttactttgc ctattatgct
aaattgagac tgcatctaat

128341 aatttctttg tatcgccgta
attcggaaag tgtgcagttt

128401 cccgacaatc ccccaaacaa
atttaattgt taacaaaaaa

128461 agtacgctca cgtacaaata
tgtttaataa ttataaatat

128521 catgacaata ttgcgagtaa
aaaaggttaa gaaggaggac

128581 ggcagcatgc acattgtcga

ccgactgat

gcccagttcet
ggcaactgga
ccagtttaac
aacccttgaa
aattacgcat
ctacaattcc
taaaaaaagt
ttacgaatat
taaaattagg
ttctcaagat
cgatgtgcac
cgcgcaaacc
tttgagcaag
tagtcgtaaa
tgtgagtcaa
atatgtggtg
cagcagcgtc
taataacgca

acagtatttg

AC229990L £
tagattgggg

% %gg ig%tagg B gca%g%tg%?agé‘j‘%ﬁccc gc ggt gtta
stiaiatc tigiactonl olggegoce:

att?@@ﬁéé?a@t:tfiﬁﬁaé@@ttt gcat gtaact at gtagacgg gggttttgct

gcttatc
actaaacgga
aaaattaaat
cagacaatta
tattttacta
aacaggttct
gaagtgaagc
acaaacaatt
tttatgattt
gtgtgcaacg
cacacgttta
acatttgtga
ttgtacgaaa
gagagtaatg
atattaaagt
gacaatttaa
gctaatcttt
gaaaatttaa

actcagaatg



129721 gcagtgcgtt ttgaacacct tcgggcgtgc gcacgttggt
ttccgggaag ttttgtttga 1297§%5 tgcattgga tcgcgtctgc
ttggtgtggt aattaaagtc tggcacgftg tccacgcgcc 129841
gcaattggct caatgagttt atttgagggt ctgaaatgcc ctgaaatact
tagetgepyht 82929903Ct ggggacat ¢ attgttacga gtaattct gt
1284t cteda tagitget dadd Aadtttdgtaege AEZPIg6E1 S|
ctabtagteeggeatgacatet gt tgtttccaat gttgcgtaca ctgggcgcegt
130021 dagagaacattt dogttgdaacsy Peggddagiege datter oy
ttagtgegat tacrtcagtaat aa 130081 aactggcctg attaggatac
128 tdi1attaga G lgeac gaat qidtgn aaa taaantac atticdg gk30dbl

tga&é@@ggéa
Tidgeaaaact:
tack 8£t$§t£E& attct
i g;%?%%
LALpATedc ATt
Steght 5§tca

.

catpagagteaatactgededgaa

tttaatganat batahgtageat a

129121 taaaataaaa tattaaacct
caacaaaatg ataggcatta

129181 acttgccgct gacgctgtca
gactaaacct tcatcgccca

129241 gtaaccaatc tagacccaag
cgagtaaggt tcgatgcaca

129301 tgagtgtttg gcccgcagga
ttgaggcgaa tctgggtcgg

129361 cggacggatc gctgccgcga
atagttgaat ccttggcaca

129421 tgttggttag ttcgggcgga
gaatgggcaa atggtaacat

129481 ccgactgatt tagattgggg
caataacaag caggcctcgg

129541 cgatttctcc ggcgtcttta
gccggtgtta ttgatggcegt

129601 tgattatatc ttgtactagt
atagccgccg gtggccaaga

129661 gtatgcccgt tcctcecctact
atgtagacgg gggttttgct

129721 gcagtgcgtt ttgaacacct
ttccgggaag ttttgtttga

129781 ctgcattgga tcgcgtctgce
tggcacgttg tccacgcgcc

129841 gcaattggct caatgagttt
ctgaaatact ccgcgtatgt

129901 tggggacatc attgttacga
agtgctcaca aactggttgt

129961 tagatagttg atagcccggc
gttgcgtaca ctgggcgcgt

130021 tgagcacatt tgtgaaaccg
acgcgtatta tcagtaataa

130081 aactggcctg attaggatac
atttgaaaaa aaactcattt

130141 taaagcaaac ttatttaata

ég%gtt&§9§§%a
Aite te Thosor g

130561
& tlodttac ttafR 999 I8 6P 14

aghgthteata aatatatcac agtaaaggtt

LGt t £ 302k At

aaaaacaaga
ctaacgttgg
tcgccaacta
agatcgctaa
caaactgttt
ttgttaggca
tcttgacgac
ccttgcacat
gtggcggegce
tttaagcttt
tcgggcgtgce
ttggtgtggt
atttgagggt
gtaattctgt
tgaaatctgt
gcgggagtgce
aatttattga

aatatatcac

% (a8

ac t tc
%&c%q?%%%g%fa
130681 ggatttgaat ttgatccaga
1128 Ocelg it tiom gt tg ttastt 9 C 9 Cleg AR Qe et ddet

- 155-

RAARC G tGCEAReggCat
130261 gggcgagaag gcgcattt gt
QHALCE Q&%é&i@%@@agc

ct ccacggcg cgc

et dea

ccgcgcectat
acgatttgcc
aatcaccaaa
tatctacgta
tttctacttc
acaaggggtc
aagtgcgctg
aataacttcc
taaacaagaa
gcatgtaact
gcacgttggt
aattaaagtc
ctgaaatgcc
ttatgtctga
tgtttccaat
ttgttaaaag
ctgcgcgaag

agtaaaggtt

tgata

ttt(%g%% 2ﬁ%éggtt

atttt



130801 gattaataaa ataaaattta atattattta caacacttaa
130861 cgtctagaca taacagtttgsggttactgcg ctcaaactct
130921 gaaaatttgg cttgagactc gttcttgcag attattcaca

ttg%gggg%t gggg%%gggaactcttctga agtcatagtt tgccttttgt
a cggcgacagc t agt cqct tt aac
i SRy COGRERTe DA e

ttCiSQquCtEEF@@@EE?tagttcaagtc tgttattttc taaaagctcg

1P gogss@aaRet apacegdttgia tedttgggtdt dddtaarsta
ctg¢3ip8ttt hgttgtgtaat att gt acac cgctgcaaaa acatttgtac
11RB241 pragadtdggt ciattamaat acdddgeatyy tgtatdedaaja
ttti84483aategaggtgagcaaacgagga t aaaagt agt aaaacaaat a

1538461 diacaegrap dpdadtL grigefgeity aigetgagyr
tat 348 éttggggagaeatgcggcgaggc gtattacgta attcggcgaa

Aratiygac dalAaH A dLHCRAHO AgpalLanga

;ttgggg cigrott gcagagc acgcaatgtt atcctggtac

s égéég@ Y 'ftéétéggﬁégéaaa

5 ? 1£§ 31761 _acgtcat cct AT Gact t aa tagcggatcg
g g? f g%t ? acct cac 131821 Lt

qa§§¥%3%§%§i At Gt thac %ﬁ#gccgata
attiéi@%iaaFEFE qg tttcttcget gacac tgc t cct gacgec
Tt JaP TCHAGINT T %c% FAGHLHH §

tagggteghcegIeeegdagacg get gggettce gggagatgtt 132001
I Cefetelg gyt tttgrragc galolp tgrtapmy dgtic et (gt gt iggegye t got

tatgeggyggagtggatgtacc

130741 gctaaccaaa actaaaaata
aatgaaataa aatttatata

130801 gattaataaa ataaaattta
atattattta caacacttaa

130861 cgtctagaca taacagtttg
agttactgcg ctcaaactct

130921 gaaaatttgg cttgagactc
gttcttgcag attattcaca

130981 gtcgattgca actcttctga
agtcatagtt tgccttttgt

131041 aaatctaatt cggcgacagc
tgtagtcgct gtttaacatg

131101 gtcattttat gttcaacttg
cggacagttc tttttgcaat

131161 tgctccacat agttcaagtc
tgttattttc taaaagctcg

131221 cgccaatgct gtttgatgga
taatgggcat aaattctaca

131281 tacccgtgct tattgtacac
cgctgcaaaa acatttgtac

131341 acagaattgt ccataattat
acacagcatg gttacaatga

131401 atcgaagtca caaacgagga
taaaagtagt aaaacaaata

131461 ttacacgaaa cctctacttc
gctgctgctg ctgctgcggce

131521 tgcggagact gcggcgaggce
gtattacgta attcggcgaa

131581 taagatggac tataagtggg
tcatcagctg agcctcaaga

131641 tctaaacctc gttgcagagc
acgcaatgtt atcctggtac

131701 tgctgggcag tgatgtcggg

aaataaaatt
tttaatatat
taacttagaa
ggccacctgc
tttcttggta
atgcttgtgt
gctggtcttg
cgtggtgtga
atcctggtta
gcgacaatct
cttgacataa
atttacgttt
ttcttcgggt
aaacaaatct
agaccttggg
cctctgcgceca

aaaccgttca

tatatagatt
tatactattt
actaaatcag
ttacgcaatt
gattcttgca
ttaagcataa
gctcgcagcet
ttgttgaccg
cgagtgacgt
gatgaagtag
cacttgaaac
ttagtgtctt
tctgattgcect
ggcgactgtg
gcaatctcat
gctgtctccg

cgatccacat



132061 gcggcgttga tttggcgact catggctggg ctggtaggat
actgttcact aggctgtgag 13212]cgcttgaactg tgcttacgag
t agaacggca gctgtattta tactgtttat cagtactgca 132181
act gat aa_gacaat agt g gt gggggaac ttgccaggca aaaat gaact
ttt?g?F? Faﬁ?tg%ﬁﬁiig caaaaaagt tgatagtgta gtagtatatt
1?%@ st %&ﬁ%ﬂ%ﬂ?%ﬁCQQ%ER%_E&ﬁé%%ﬁﬂ%ﬁ;
tgt Pﬁ@@ﬁtﬁ?c gtdgagattg tactgtatat ggagtgtcag gcaaaagtga
1323 tastttaaatigpe cataqydamat dadtemdta st Iemch
gcttgttdaeaggttegcagtatct 132421 gttatctgtc ccccactcag
IgCigasgic agott cateaarta goay: tgcast tc aypoe st oyt days- 32481
gctacaghtggytggtgagagygaa cacggagagc ctgccaat aa gcaaaatgcc
120002 Gate thRASAl RALARRYL ROGPYMIRr Queaiajgan
gctgggggg@cggggggggggtct ccgcagacag 132601 ttgcaagaca

dPfpRgRGR apapgaagaa

ggc éta EE%%; { atcaagtgcg t agaaggcag cgt caaaacc
at

a“%?%% o

ccg%@f%? taattt f%éﬁﬁt&%?%

aac atattcccaa caatctaa éﬁ%tgtcc

Wt ‘grgHtcatdy 11

tac%ﬁ%?%? tE%gFQQEQEFgca aagcaac cg 132901 at aatattc

YAyt

aaaatgaact tttttgtaat

et Yt

gggaac

ttgccaggca

132241 gcaaaaaagt tgatagtgta gtagtatatt gggagcgtat

cgtacagtgt agactattct

132301 aataaaatag tctacgattt
ggagtgtcag gcaaaagtga

132361 acttttttgc attgcaaaaa
tatcacaggc tgcagtttct

132421 gttatctgtc ccccactcag
gcactcacca actcgtaagc

132481 acagttcgtt gtgaagtgaa
gcaaaatgcc aagggacacc

132541 aacaatcgcc accggtctac
ttgaagatct ccgcagacag

132601 ttgcaagaca atttggacag
tgcaagaaga acaagaagaa

132661 aacctgcgct atcaagtgcg
agctccgctc catacaaatg

132721 gaacagcagc gaatgatggc
tgattaattt taaatttgag

132781 tgtagtgtgt gtttagaaac
atacttgtcc ttttttgatt

132841 ccgactacgt gcgaccacgg
tcaatctgca aagcaacgcg

132901 atgaatattc cgcattccac
atacccaggt aaaaatgtgg

132961 cgttccttaa agcctaacgc
acaagaaaac tcaagaaaga

133021 gttccgcccecg tgcagcagta
tacaagaacg gagcgtgatt

133081 agtgtcgaag acaacgacaa
agaatcaggc aaagatagct

133141 gctttggaag ctgaattgga
atcaagtagc ttctgaaaac

133201 cgacagctga tagaagaaaa
ttcaagagtt gcagcatcag

133261 gtgaggacat tggtgccgca

gtagagattg
aattcatttt
gcgtgcagcet
cacggagagc
gccatatgaa
cataaaccgc
tagaaggcag
ggaattaaac
atattcccaa
tttttgtttc
tgtgtgctgt
tgttgtgacg
taaaaacatt
taattgtgac
agaagaaaaa
tactcgtctc

acgtggcatt

tactgtatat
aaatttatca
ataaaagcag
ctgccaataa
cgtcctacgce
cgagacagaa
cgtcaaaacc
aacgagccgg
caatctaacg
aaatgcgtca
ccattgtgca
tgtaagtttt
attaaagtgc
ataaatatgg
aatcacagtg
aatgaacaga

acggttaatc



at acccaggt aaaaatgtgg 132961 cgttccttaa agcctaacgc
tgttgtgacg tgtaagtttt acaagaaaac tcaagaaaga 133021
gttccgcccg tgcagcagta taaaaacatt attaaagtgc tacaagaacg
attgg nggégagtgtcgaag acaacgacaa taattgtgac
ggc ct 133141 cttt
U R NI R P R
tCtiﬁ 882Cc§ath E?@ﬁgtagaagaaaa tactcgtctc aatgaaca a
ity et At gt amy UBETH iyareriat qagag%figfcf@g"c%
tttaggrggoarecaéggecaatc -157- agcaaattgg ccgt gacgac
UBBBYN eapftapigorsy cordgttarsn tyblgrotdtt aycticerdqly
ttghetattegatgtgbtttggag 133381 ctgtttattg aaaat ggcgt
T3 EQtatdt st tatapdddatacogm Ascdd Ctgrtaaacdid3441
tttgehagttcataghygatgtaaa tgttactgtt aattttgggt ttgaaaatta
A aataithtttdB33gaaad At s c o eesed! Yogd ggent faat
gtagggegggaggagggé?ggttt ttatgttttt 133561 tttatttcat
ggat agta. gl @ald ot @tgd aaaad agat

acgl agg agta g atatgccgtt acattatcaa tgtgacaata
it ata 133 cga
?‘%ﬁ ggt ag a‘% ttafta?(-qa t@?ﬁ@%%%%%ﬁﬁégé?“
tga aacaaat aaa caa ttgt aaacat t
A At (ot B daaa
ataa€9€355t§§t€3?5§?8ttt gagaat aaca 133861 aatgacatta
et guagqpanat e Wyt'ah 9 Xaepha tmctbitteattoa
cateohpbstt peaastagkraim 1, which is a vaccine. 3. A
Iohf i celtd s t trontposi ttdaat bfgtdbiprdcawhith is a

mal ari a vacci ne.
2. A pharmaceutical composition of claim 1, which is a vaccine.

3. A pharmaceutical composition of claim 1, which is a malaria
vaccine.



