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Technical Field of the Invention
The present invention relates to novel expression
10 wvectors containing genes which encode an accessory
molecule 1igand and the use of those vectors for
immunomodulation, improved vaccination protocols and the
treatment of malignancies and autoimmune diseases. More
particularly, this invention provides expression vectors
15 and methods for treating various neoplastic or malignant
cells, and expression vectors and methods for treating
autoimmune Disease. This invention also contemplates
the production and expression of accessory molecule
ligands with greater stability and enhanced function.

20 Background of the Invention
Leukemias, lymphomas, carcinomas and other

malignancies are well known and described in, e.g.,
Harrison’s Principles of Internal Medicine, Wilson et
al., eds., McGraw-Hill, New York, pp. 1599-1612. These

25 malignancies appear to have somehow escaped the immune
system surveillance wmechanisms that eliminate rapidly
and continuously proliferating cells. The exact
mechanism by which these malignancies escape the immune
system surveillance is not known.
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2 Sonme of these_malignant inmune systemcells are . mal i gnant
ant i gen Wo@8Reéasi ng cel |l s which do not function pr operpgr/vssRR Mot he

| mmune cascade. For exanpl e, neopl astic B cells cannot induce even
weak allogeneic or 5 autologous nm xed |ynphocyte reactions in vitro.
Furt her evidence that nalignancies survive due to the failure of

the i nmune surveill ance mechanl sm incl udes the increased frequency of

such mal i gnanci e sed I ndi vi dual s h as allograft
reci pi ents and t?\soés'ﬁ;e 1 rece| Vi %ﬂr%rﬁ%m{’ e+'Pﬁ"?m%‘h$'br‘é%t§%t 2¥%er apy.

Furt her, - maldjgrantyaniciget phesenting grabiks eghich i do rmets efunet ion

pati ents hayigheACiqHiwchi MRS Qﬁ"tﬁﬁr?é Sé%é’ca%'é"'dr 2 ’§?+ﬁ S) and pati ent s

“with primary inmmne deficiency nmes, suc
| ynphopr ol | fseRYas: i Ry r‘Eﬁgels.LB"%ﬁnW skltﬁﬁcﬁ\l%l?@%w@ﬁc#ﬂmg%mret al .

Adv. Caneer autolfgfus il hiRdHocyte reactﬂ_cﬂﬁs | TR 8y St %f\?ﬁé@l Iy
functi ons - t%vel em nattg%a} Eqani cells ‘ge ég-fogtm zi.ng t he gnant
cells as S Th tig“aaimril"'t? S hFEHhos ¢ &9 (e TRl By . °B0 An

i mune r eacttihen isrepared sswrvedick Yaridee memhsrre;anyﬁ:aﬁlmdes tmtiMaé@&ponse
ST eoe, Fleddeilcy MM M W ihanci i U] ifnBRdSHzontld oo e

specifically, ne response
mal i gnant mdéénudslael@.f m@msaﬂmﬁ metigleftalidi®iamsael |'s of 25

the i e J el I J mune
Mmype $eHeaRigRd 1 Helya %ﬁm&r&: Cela&g@ﬁ era pﬁé .

reaction be%%ns wWth a #Tpfhocg/ s on g ceI I
surface the cglrlequ@ff’é:;ﬁ H‘E’ 'F‘E’éﬂr}ckﬁssc}%d@qxfﬁa%ﬂ Ilifty to express
onits patﬁamgvaiamdn@ acepsiyd Imerl RS ilddey Hyalddmad th 30 -
accessory cyte (B cell the Tcell
receptor ”Q%.;%B%q{ ptsa%g"c?)f | carq?ﬁhﬂ1 %’ ¥ 1m}unée ;‘%&51 DEd i gen, such as
a mal i gnant syerlnfomaeﬁ betehess X- lacthaﬁaﬂ@mmmpmdpifmmw@ym@r S
mol ecul g5l i ganfi scot tCRAQ1IGRRY il drleS @8Hdmadt %8, , TheAC %?OGY ceII 35
nol ecul e Ilgand |§ Snly present on t he actlvategT cel’l
period of t an €% ap |(‘?I13 ‘renoved from the cell surface. After- the
accessory cells mhkeduinne system normally functions to eliminate:
malignant cells by recognizing the malignant cells as -

foreign cells and clearing those cells from the body.

20 An immune reaction depends on both the immune system’s
antibody response and on the cellular immune response
within a patient. More spec1f1cally, the cellular
immune response which acts to recognize the malignant -
cells as foreign requires a number of different cells of

25 the immune system and the interaction between those
cells. An immune reaction begins with a T lymphocyte (T
cell) which has on its cell surface the T cell receptor.
The T cell also has the ability to express on its.
surface various accessory molecules which interact with

30 accessory molecules on the B lymphocyte (B cell). When
the T cell receptor of the T cell specifically binds to
a foreign antigen, such as a malignant cell, it becomes
activated and expresses the accessory molecule ligand,
CD40 ligand on its cell surface. The accessory cell

35 molecule ligand is only present on the activated T cells
for a short period of time and is rapidly removed from
the cell surface. After the accessory cells molecule
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3 ligand is renoved fromthe surface of the activated T ecell. its
cability toWe9@686 B cel | s via the accessory mel.ecul e | |W37Q274b
destroyed.” When present on the surface of an activated T cell, 5
the accessory cell ligand can specifically bind to the accessory cel
mol ecul e present on the B cell. This  sgecific T-B cell interaction
causes the B and T cell to express costimulutory surface accessory

mol ecule and 34 £ﬁaomnﬁém&%ahf&%ulthé R FAJENETE 13 iadiivicadieh 10
l ead to cytolytlc T ¢gells ch spe |f|caII ki l.l. and, renove the

- mal i'gnant cel ic¢+dm thE BB&}ltY to bindpke B celd& Vo S 3GFeRIPhted T
cell is not moletaly tngahdd1b0dﬁsmadyedhut rat her can be carried out

by any cell which | able_to re ant | T gen
‘presenting cell). &8 B§FF$% é Sdﬁ?%ce cﬁ2%§ é&ﬁﬁégF%%%ggéggii
dendriti:c. cillthenaqoeysexy cellLéng@m@amanuﬁga;1ﬁunaiiﬂghlndlm@ t@¢|s

follicular QSQQébEchgih' ﬁ\o‘i"ec‘ﬁli@ {p@‘; esefld ®n Pifé% 1B, alg

known to have Vari ous cessory nol ecu on the surface mhlch

‘al llow them to #Reeifiéc WrBhcelhednfemastion causes |%r?e andtBrwelbrto
exanpl e, theseeﬁﬁkésgncosuﬁﬁe_&@wyn%u&@alc% Adcdtdbryt b 1AsEERS g ol ecul e

CD40 on their ﬁell % gn The pr.esence of thes acce.ssocvéil

nol ecul es al | ORELPRERESIHPLGEN T 1 G M }Shbind to
conplinentaoy headssor ¢ylm[LgttilceT ce]J]Jsgarhicﬂn@gemjsﬁmbaqut |Iilhtasdct with
ot her i nmune I ssory nol ecul e
ligands are remﬁgé Ehe m?%lgpﬁﬁgr necr05|s fagﬁ Qéﬁperfan1ly 30
(Fansl ow et al ., SeWhelwnﬁnrac$1@@7&@¢®-@@ggqthHﬂ@d-T?géﬁﬁk ¥rnet nunber
of these accesgeiéwvh%%@dl 't%a@d%ellsh%‘(ﬁ heghed gl KiddAerdd foed.

These accessor nol ecul e %a genes encode accessory mol ecul es whi ch

all have the c%)ﬁf?ﬁﬁr ﬁ?ﬂ-énWB‘F- PP Lge Her PFESS &SRR &Ry Wi Bi t
varyi ng degs eeseDi hafohagygent brefdeeiting RAA9ssortheny el ks | igensdagenes.

For example, the, 2868850 IR5AYS | A 930e - ancodigg b b, ur' ne

4 Langerhans cells, interdigitating cells, follicular
dendritic cells or Kupffer cells. These cells all are
known to have various accessory molecules on the cell

20 surface which allow them to interact with other cells of
the immune system. For example, these antigen
presenting cells all have the accessory molecule CD40 on
their cell surface. The presence of these accessory
molecules allows these antigen presenting cells to

25 specifically bind to complimentary accessory molecule
ligand and thus directly interact with other immune
cells. ,

A large number of accessory molecule ligands are
. members of the tumor necrosis factor superfamily.

30 (Fanslow et al., Sem. Jmmun., 6:267-268 (1994). The
genes for a number of these accessory molecule ligands
have been cloned and identified. These accessory
molecule ligand genes encode accessory molecules which
all have the configuration of Type II membrane proteins

35 and exhibit varying degrees of homology with other
accessory molecule ligand genes. For example, the
accessory molecule ligand genes encdding both murine



CD40 |igand and. human CD40 |igand have been i sol at ed. See,” Armitage et
al ., Nature, 357:80-82 (1992) and Fbllenbaugh et al., EMBQ J.

11: 4313 W3 8512608092) . CD40 and its '|igand, CD40 |nog:am7mo critical
5-conponents of a normal imune response. CD40 nedi at ed signal s induce
i mmune | ynphocytes to proliferate and differentiate and becone potent
antlgen presenting - cells. Mlignant or neoplastic B cells are poor
antigen presenter cells and are una#ie to stinulate a vigorous 10-

al | ogenei c d.l.y C reacti Succ u 0SS , i ng of CD40

nol ecul es O?&W% %"f&’%’tﬂ‘?ﬁ (ﬁ:ﬁm 1gargq$§@n %qe(f'gé'fé?]@trﬁct '

| ynphocyt e ISe@ct wmmmmau g .5 Natuxe,ordG4 r&ﬂ.ﬂ&ﬂ r(daﬂZ)orand/arl ous -

sol ubl e CD4 ant i ' S Qif' ve been used. to

&opOtent:‘a ly gDé&dosgqjélgirﬁ(a:@ ﬂd{%‘i drl%ns%sare cmqi?g thangD40
specific an | i e :

nol ecul eg Oeoa@dzﬁefwrc&s%tddmeael |n§nune ritpHBdI0t UK nﬂaﬁi:ﬁtfeﬁftwe' y as

CD40 Ilgandag ssed qn a cel rane to proqéﬁgfgréngh$tlnulatlon

of 20 anti ﬁ%ﬁﬁéb Mﬁ£i9 ficult to

i mpl ement bddilf&&'ehmmeamﬂzﬁaﬁm&Went alntgm mdnuﬁlzﬁg or anti bodies

TV e L SOLRh MU’ ot ekt o BRI s R

bound nol ecpiresiemtiexdiced s anst @meatinablef Ho mtdvhadstte a vngqﬁm@mo | i gand

to prodyge Q‘illb\;'fe?ﬁl‘éekﬂﬁce‘@“l%;ﬁfd% te AdaRRibiEd IR dMRIA YUdden are

not anenable to~in vivo human cllnlcal prot ocal_s. 05 (Fas)
i nteract i onlaéRkAng ©F (49 MoResulisgafp Imuse cadils meraltendn & | mit the

duration of st&@ngwmaeagenelrcﬁ&ﬁm 13 hdcydef ere%mridﬂ siigestiiety a :
| ynphocyt es 05| S i nguced b)(, Fas- Fasle erves t cI ear

acti vated Sg[ciropga 29 FRST BrHZe 7S 851&%3) g th| s
pat hway havenbéboddesospecdtfdd iforatDdsl have Wieen dvsledctts; [ n '

Fas<- >Fi‘§as Egﬁgﬂm?h%a%%%s 1iMi€ 3:1:»S 0. ga‘i‘h’é%e”%gh'b&’és Cflrg#a%t | vate

CD95 or nuner ous ers 1 ncluding autoi hol ogy
WO 98/ 26061and CD40- spec:.fn.c antibodies are not Wp@ggfpgzmss

resenbl i ng Mﬁkmgel&hlen cmfol Qiail%dﬂl%@ l’cﬂelamtlgle@; pres%hﬁ:ﬁ.&igt ice1RA) or
systemic |upu Zhan al_. fq_, Cli ravci %00 1951- 1%57 (1997)
show t hat % acg O Ro work as effectively as CD4 igand expresse

on a cell membrane to produce strong stimulation of

20 antigen presenting cells. These methods are also
difficult to implement because large amounts of CD40
ligand constructs or antibodies must be isolated which
is difficult and time-consuming work. Other strategies
to utilize CD40 ligand in solution or as a membrane

25 bound molecule including transformation of fibroblasts
with CD40 ligand to produce cultured cells which are
then used to present antigen are not amenable to in wvivo
human clinical protocols.

CD95 (Pas) interaction with its ligand (Fas-ligand,

30 or FasL) functions to limit the duration of the immune
response and/or life-span of activated lymphocytes.
Apoptosis induced by Fas-FasL binding serves to clear.
activated self-reactive lymphocytes. Problems caused by
altering this pathway have been demonstrated in animals

35 with defects in Fas<->Fas-ligand interactions. Mice
having mutations, which inactivate CD95 or FasL, develop -
numerous disorders including autoimmune pathology



‘of FaslL-expressing virus, into the joints of mce with 5 oo
‘col I agen-induced-arthritis, results in apoptosis of synovi al cells and
‘relief of WQWI60éls synptons. = Expression of Fas |igand aFFHREIEALME ance
- of activated cells which play a role in the pathogenesis of

~aut oi mmune di sease. Therefore, a gene therapy strategy 10 for introducing
“FasL into the joints of rheumatoid arthritis patients could function to
- i npt-ove di sease pat hol ogy by |l eading td destruction of the infiltrating

nononucl ear ce Srg’ﬁit rﬁa? t Q;Hgﬂ S REGRSSHL o nol| ecul es
S been

cand 15 accessory nD ecu e a own to trlgger or to be’
~associ ated wi t Arsbvatcds p‘ﬁ‘f‘él &ro@Y@a:‘ewq de;;yls g exetprk; « t#0adaent

of mce, havinglyhl drhaetCD4%0 ;1951 -L0RNE Of1 SIPY eé?r%@fhhét\ttfhfebﬂbbﬁ
CD40L- CD8 fusion protern resulted in a'ﬁg%& ,|an jory %esponse.

20 This was noPfoBe&lEXPrRSHIOG (Vi Wi cht e Rt micHst
‘receptor hag beem.lhgeeskdehdmﬁed M&mrlm&s in acimpta:@:&d o8 Wley,

J.A et al., Jaurnal.. noI 29 997 support in
~vitro data whi FRROVs gu&& (a%tg)éﬁ}i(ﬁll gat |&§‘ %an T it t)‘mﬂ I nfl ammat ory
25 responses. Expressiobi néctFa@drhugaend @lilovfcirardnes ok canbiviabed

sol ubl e . Tunor glgiigs Eﬁc&ﬁb&(j%‘: %Jg% e & rth'fé) p#t%ég}énéﬁ'iéé“&f I n shock

and tissue injury, esc acey A" Cerami, Annu.
- Rev. Med. 45: 494t9@@mp§99@)lse9@am rﬂherrﬁﬂﬂﬁees afgene dhRXapYIt PEveRedy or

intra-artegpal for iA@Y FARIATnkY, tr SR Of rishafkr ol Ssue
~injury, capill aré | eakage syndrone qhiof pul m)narr%/ edema, and

mul tipl e or gan®FEPFéFdsapabdentsy el “H’r‘ifnmn LIRS dHReR%E Chroni ¢

| ow dose of TNpathulegy3byaneadiing teeidesthuasonledf diled i nf Bergdephgti on

- of whol e- bo a i pid. WO 98/ 26061
. pCT/ U897/22740%¥n8{18£:§ 121! Sol ubl e Fas

| i gand and r ecept or AHmnaigtyratiomn of sadhduke tau:crmsmoan@lee@lms handssue

damage and; gt h?&cessoiﬂ'v ﬁb&%c@clfee%.%an%s thed 38311611%?% Ofri dé&ef‘ or
medi at or gopt o5i s., Fas and ] nduces _apopt osi SCB(% bin _

Fas receptor. &hamForHased é’l . @dvegse, physjiologi
182:1223- 1230 Fé9953<aa@mem ShRECR@IAN of mlwnlrﬁvm@M11cFa€»y§@tcﬁ@dy -

resulted in Ilver dgor expre551on, with soluble CD40L-CD8 fusion
protein resulted in a pulmonary inflammatory response.

20 This was not observed in mice in which the gene for the:
CD40 receptor had been knocked out. These experiments,
described in Wiley, J.A. et al., Journal of Immunology-
158:2932-2938 (1997), support in vitro data which
suggest that CD40 ligation can result in inflammatory

25 responses. .

Direct administration of purified recombinant
soluble Tumor Necrosis Factor {either o or B8) results in
shock and tissue injury, as described in Tracey, K. J.,
and A. Cerami, Annu. Rev. Med. 45:491-503 (1994).

30 Within minutes after acute intravenous or intra-arterial
administration of TNF, a syndrome of shock, tissue
injury, capillary leakage syndrome, hypoxia, pulmonary
edema, and multiple organ failure associated with a high
mortality ensues. Chronic low dose of TNF causes

35 anorexia, weight loss, dehydration and depletion of
whole-body protein and lipid.



mce. Mce injected intraperitoneally with the agoni stic anti body died
within several hours, and 10 anal yses reveal ed that severe |iver damage by
apopt osiveo 9826068s t he nost |ikely cause of death. PCTIUS97R2M8 Of

sol uble Fas ligand (FasL), in the pat hogenesi s of system c tissue
injury in aggressive | ynphoma is described in Sato, K et al., British
15 Journal of Haematol ogy, 94:379-382 (1996). The findi ngs presented in
this report indicate that sol uble FasL s directly associ at ed with the

pat hogenesi s of er I nj.uw d ncyt openi t he _
receptor for thesé’\cllé’@sl:eorF %%ﬂa‘gaé’gia %‘ﬁ% rc%‘?d’ \ﬁéss%ﬁ?ﬁﬁfl in a report
witten by whown tdOkes asﬂoc&]ated mﬂmmﬁzém&g&?}&r@l%ﬁ)erto be :

associ at ed cel gn I

cont r ai ndi cad%fl% %éfer%r% ni s at [ d-'rllleo assol Egﬁ:acc’essory o Celaf'::tu e

| i gands, 25ofhiagpieptgifiishg tRes déaﬁﬂdorlmﬁm@éplaé@leﬂ Rt i inge

level s of t hesS @ m0hREROM  NUtsHRL it iR ap R, , eyl onp of their.
sol ubl e forns. Despite the Wealth of |nfornat|on regardr ng ,
accessory mEXBoulied . §&3d 42300 @SS E&FINY B t he surface of
various i mugenseitlie ahite.—@a@taﬂﬁi@w?i ¥i8sulted i Qh.xie&e RS Ao

nol ecul e |igand gepes ar.e ul ated on_. an ng cells is ndt B
yet -known. i GW‘?h esd'e’é’ﬁqt@% r@d’&@"d‘l‘:’ q;?\g.iye % gf expression -
of accessor pgonlietilce antjdedygeriesl ori thiss seyeralt |1:gmrqor esehting cells, - -
| t th L _
al tering, thg%%% enz;%hri%%l thaty s‘é%&le”ﬂl%l%f %%:?na% %%&o@ﬁ:%esﬁ%ory YO

nol ecul e Ilgan as to date not been possi any
08/ 26061 @ was the most likely cause of death.pCT/ Us97/ 22740

7 . - specific kppewredae oS A UMW Fag qgglaaltde (FRSIAXPIES TN _of _,an :
accessory nol eg@l e |i and gene on .an gnti resentl cell, it is not.
possi bl e t oPAf Seflﬁé SmAn SYstenig k4584 d\ﬁdl"’df 18 s. Thus,

t here was alyﬁphmdlfsorde&drdﬂdawm Safter, e &S| e talie e_e_m_ igdghon of an :
socessout, B oo MLARAIY "8 SR, me S f'egﬂ: e -
the expPEssehess iac tbdsompnesite 4G4 caitga fdat |SL°1|1@1m)tFa§J- pgéssible to
alter the 'HEHE%thGQ%%@%§d¥Ed|N¥%% ¢®le! Pathogenesis of liver
injury and pancytopenia.
CD27, the receptor for the accessory molecule
20 ligand, CD70, was shown, in a report written by wvan
Oers, et al., in Blood 82:3430-3436 (1993), to be
associated with B cell malignancies. '
The above findings all contraindicate the
administration of soluble accessory molecule ligands,
25 highlighting the need for therapies that increase the
levels of these molecules without resulting in an
elevation of their soluble forms.
Despite the wealth of information regarding
accessory molecule ligand genes and their expression on
30 the surface of various immune cells, the exact mechanism
by which the accessory molecule ligand genes are
regulated on antigen presenting cells is not yet known.
Without specific knowledge of the regulation of
expression of accessory molecule ligand dgenes on these
35 antigen presenting cells, altering the immune response
by varying expression of an accessory molecule ligand
gene has to date not been possible. Without any



:Sunnary of the Invention The present invention fills these needs

by  providing novel expression vectors containing accessof - ecul e

| i gand gen¥O A6t hods for introducing those 15 genes int OP'{V{HPﬁ%?{qu d

" mal i gnant "anti gen presenting cells thereby allowing the alteration of

S an i mmune response, the treatnent of autoi mmune di seases and the

- treat nent of various neoplasias. This i-awvention provides vectors,

“incl-.udi ng gene therapy vectors whi ch contain accessory 20 nol ecul e | i gand
genes. These vgpbeh¥id %Qlcﬁﬂr&ﬁ%éﬁ dd&o -howddh 1+l a9€Nehé CeghLEBBESN Such.

as pronoters, enhancers, pol yaden Igtgggmﬁlégwﬂs 3' ends), which

- al ow that vecPér afpo ase s UG ' tFFRE 1P an apkigenng to

~direct the exppeesentidly (ded. 13CGaS I notd pedeible to galitegetite i imaunel | .

Such gene thera vect ors, are capabl.e of. 1 ransform animal _cells.

di rectly and tﬁg%eﬁﬁenﬁﬁ%ﬁfé%d‘wzﬁéﬁ%s%%ﬁﬁ ol }é'fﬁ'en&er?i‘ﬁ%tﬁdagene

“into the.cebl snekd fatr animedhddh of firaweasingnitte cepesaiohi @€dano

 produce access I i v t hin, that 1 d : t her
aspect s of thegg%eeg%r?t‘i%l ﬁ%%qﬁdolréy %['%aﬂ& é%l%nc(%}?o%&@#é ana%ccné%;s%)?égnrrgl ecul e
| i gand i s nodi Feédspyincludinee @ nigiaern pragenting #elhR. nol ecul e on the

-cell surface or pRy-t&RANIIWVIGEHAR: [@ve| a19f1 Bpries Skpu Pt é hgthe 35 Ml ecul e
on the cell surface. I.n preferred enbodi nents 'tggépresent iggention

provi des accesSEPYSFHEOLUE 2CCeSFHFO N le liga it is n _
- PCT/ US97/ 22340possible to alter the immune clearardke of thgeadseWbsch are
“nodified to inprove the stability of such accessory nol ecul e |igands on

~any - of t heSdinmaysedf rdreh iy o ecul es described in this 5

application, includ&%g‘?gi 4f3ﬂﬂvéﬂﬁﬂéﬁ;fﬁﬁhéﬁ#ﬁg&%@@eed Byt o which .
nmut ati ons have been I ntroduced at |east one ocation..%he pr esent
i nventi on al soPEONE-EicaneYel eXpreaiqhFeHCTk FEF Y 3cehsqory

ol ecul e. molechile RHREEIH JeheaNtdD nfdtHodi Ofid:E einesdud s abNod8
veppors coptai ni ng the accessory no eggge I%%?nd genes mhif are
chimeric i h>t hgERESr ARGTs A PHe ad"éné“ na oae‘?"‘lqjﬁﬂaecf‘ RSO RS parat &
accessory nol etheeebygaldowing whe lalmeratri ommyoMcin bisnuoen Xespensat
speci es. The the treatment of autoimmune diseases and the treatment
of various neoplasias. This invention provides vectors,.
including gene therapy vectors which contain accessory
20 molecule ligand genes. These vectors also contain the
additional genetic elements, such as promoters, '
enhancers, polyadenylation signals (3’ ends), which
-allow that vector to be successfully placed within the
cell and to direct the expression of the accessory
25 molecule ligand gene in a cell.  Such gene therapy
vectors are capable of transforming animal cells
directly and thereby introducing the accessory molecule
ligand gene into the cells of that animal in a form
which can be utilized to produce accessory molecule
30 ligands within that cell.

In other aspects of the present invention, the
function of an accessory molecule ligand is modified by
altering the half life of the molecule on the cell
surface or by changing the level of expression of that

35 molecule on the cell surface. In preferred embodiments,
the present invention provides accessory molecule
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9 t ransmenbrmee m’mlsezyt omwmttomioafesmspmmmegemtahéedpy to the
extracel{ql imiﬂ m@?% ent

i nventlonoucﬁflt enp at €S gene t erap ve ors ?I\% cap {lgéof
directly |nf‘r€t3tq1h@1fmechlsn¢pcm%nm | POF kRS | O%rtlzﬁ mn%eare The use of
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nol ecul e I'i gand .gene into those cell conte Iate ne therapy
vectors nayq'%&q}'géWX PR iR d° ot be ﬁr‘?}?tc‘f’of#%r?rhq (erﬁ’-:S dengP%d cell and
are particulaafdgssﬁkwamﬂfécdbe lidand i gsnewl ofnche  meddent ol wéércion :
sust ain 4 I V. 0 The
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cont ai ni ng @Wlmeﬁaﬂﬁmﬁ/eﬁﬂﬁ) famJJ\chh The |nelkecures cebelbryake| ecul e

l'igand gene Qrﬂémﬁfmﬁﬂy ﬂ%ﬁidé T QF AR onclb@oexpgsﬁa thgk accessory
odimenfs, the pr esent

nol ecul e i a,n thlnthat cel referre
i nvention aﬂ%%@m i n@cﬁﬁaJs% dan& g’e‘?PIp)res%?FfY?ﬂg cells

whi ch cont aigrowth factor and TNF-related apoptosis inducing ligand

20 (TRAIL). 1In some embodiments of the present invention,
the chimeric accessory molecule ligand genes of the
present invention contain at least a portion of a murine
accessory molecule ligand gene together with portions of
accessory molecule ligand genes derived from either

25 mouse, humans or other species. Some preferred
embodiments of the present invention utilize murine CD40
ligand genes and chimeric CD40 ligand genes containing
at least a segment of the murine CD40 ligand gene
together with at least a segment of the human CD40

30 1ligand gene. The present invention contemplates
chimeric accessory molecule ligand genes wherein
segments from the accessory molecule ligand gene of one
species have been interchanged with segments from a
second accessory molecule ligand gene which may

35 optionally be from a different species. For example, in
one preferred embodiment, the murine CD40 ligand gene
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the gene therapy vectors of the present invention or

20 contain an accessory molecule ligand gene together with
a promoter and 3’ end region.

The present invention also contemplates human cells
and human neoplastic cells containing a gene therapy
vector which includes a chimeric accessory molecule

25 ligand gene. The present invention also contemplates
bacterial cells or animal cells containing accessory
molecule ligand genes, chimeric accessory molecule
ligand genes, murine accessory molecule ligand genes,
human accessory molecule ligand genes, the gene therapy

30 vectors of the present invention, the vectors of the
present invention, and a chimeric accessory molecule
ligand gene together with a heterologous promoter,
enhancer or polyadenylation sequence.

The present invention also contemplates methods of

35 altering immune response within a human patient or the
immunoreactivity of human cells in vivo by introducing a
gene which encodes an accessory molecule ligand gene
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in an enhad%%ﬁchnﬂﬁﬁ% the agrggsery m°1ecgleTH@ HﬁéggnF n?@ﬁFFSHrXIso
cont enpl at efoldeute- ligandnbgalis0Bnotheosupfaeducti theotetheigeeessory

nol ecul £ 20 J | ndh ene to ether th.a gene ich _encodes a tunor or
carcino é%%%?ﬁl% %n??ﬁ%ﬁ ofﬁlgoi%ﬁﬁ}ﬁa f%ﬁnghgene'nnlecules are then
expressed on theTBarpuesent mhthods géoplbsringciminenandashdwmitifose cells |
are introduged app1§84818heoPaLECRYpEERG s RuibR, M 8REAaL MHAR hESRARSE |
- cells including human neoplastic cells such as human |
lymphomas, leukemias and other malignancies. 1In
20 preferred embodiments, this method is used to introduce
the gene encoding the accessory molecule ligand into o |
potential antigen presenting cells of a human patient or
cell which can stimulate bystanding antigen presenting
cells. Such antigen presenting cells include monocytes,
25 macrophages, B cells, Langerhans cells, interdigitating
cells, follicular dendritic cells, Kupffer cells, and
the like. The various antigen presenting cells may be
present as part of a known malignancy in a human patient
such as leukemias, lymphomas, acute monocytic leukemia
30 (AML), chronic lymphocytic leukemia (CLL), acute
myelomonocytic leukemia (AMML), chronic myelogenous or
chronic myelomonocytic leukemia (CMML) and thus would
include all tumors of any cell capable of presenting
antigen to the human or animal immune system or are
35 capable of stimulating bystanding antigen presenting
cells. The present invention also contemplates

modulating the immune system by introducing genes
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~met hods of
The present invention also contemplates the co-

infection or co-introduction of the accessory molecule
20 ligand gene together with a gene which encodes a tumor
or carcinoma specific antigen. This combination of
molecules are then expressed on the surface of the
- neoplastic cells and when those cells are introduced -
into the patient lead to the rapid immune response
25 resulting in the destruction of those cells.

The present methods also include directly
introducing the gene therapy vector or other vector
carrying the accessory molecule ligand gene directly
into the tumor or tumor bed of a patient. Upon entering

30 the tumor bed of the patieht, the gene therapy vector or
other vector enter the cells present in the tumor or
tumor bed and then express the accessory molecule ligand
gene on the surface of those cells. These cells then
are able to participate fully in the human immune or

35 animal immune response. _

The present invention also contemplates methods of
augmenting an immune response to a vaccine. The present



treating arthritis utilizing a gene therapy vector encodi ng an
accessory nolecule ligand.. O particular 30 interest for use-with -
arthrit meo os2ébéee Fas |igand nol ecul e in which the expPETAISIN22540 Fas -

| rgand -activity has been increased in the joint and/or the stability of
the Fas ligand activity on cells within the joint enhanced. |In other
enbodi nents, the present invention 35 contenpl ated nethods of treating
arthritis utilizing chimeric accessb¥y nol ecul e |igands and chimeric

accessory nol e% ul e |fj Q’and enes. The present invention WD 98/ 26061
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nodul e are shown ure Fi re 3 ows the am)unt-
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Ei gure sh Rge gtrog COdI %%o?%%%ar% vectolrsgprg:duce a

vaccination whlch is much stronger and of longer
duration than is vaccination with antigen alone.
The present methods of vaccination are applicable
to vaccinations designed to produce immunity against a
20 wvirus, a cell, a bacteria, any protein or a fungus. The
present methods are also applicable to immunization
against various carcinomas and neoplasias. In these
embodiments, the tumor antigen against which immunity is
desired is introduced into the animal together with the
25 genetic vector containing the accessory molecule ligand
gene. _
The present invention also contemplates methods of
treating arthritis utilizing a gene therapy vector
encoding an accessory molecule ligand. Of particular
30 interest for use with arthritis is the Fas ligand
molecule in which the expression of Fas ligand activity
has been increased in the joint and/or the stability of
the Fas ligand activity on cells within the joint
enhanced. In other embodiments, the present invention
35 contemplated methods of treating arthritis utilizing
chimeric accessory molecule ligands and chimeric
accessory molecule ligand genes. The present invention
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Fi gure and show no 2 Figure 8 shows_t he
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or CLL cells infected w1th gene therapy vectors
containing the genes encodlng these molecules Figure

3A shows uninfected Hela cells (shaded) and Hela cells
infected with a gene therapy vector encoding murine CD40

20 ligand. Figure 3B shows uninfected Hela cells (shaded)
and Hela cells infected with a gene therapy vector
encoding human CD40 ligand. Figure 3C shows uninfected.
CLL cells (shaded) and CLL cells infected with a gene
therapy vector encoding murine CD40 ligand. Figure 3D

25 shows uninfected CLL cells (shaded) and CLL cells
infected with a gene therapy vector encoding human CD40
ligand. : _

Fiqure 4. Figure 4 shows histograms of the
increased expression of CD54 (Figure 4B) and CD80

30 (Figure 4D) on CLL cells into which a gene therapy .
vector containing the accessory molecule ligand gene
(murine CD40 ligand gene) has been introduced. The
shaded graph indicates control stain in FACS analysis
and the open graph indicates staining with monoclonal

35 antibodies immunospecific for either CD54 (Figures 4A
and 4B) or CD80 (Figures 4C and 4D).
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y

CLL
ligand. Fi§GFE fféaz%nsr"i‘&\é’%é‘ﬁ P30 & SEFSh, hféfaé’ ¥s .
i ncor por at i eentainding eny Rlecesaart melelEuder dsgbd gethel 24 Hhenv secondary

a1 ogenei ¢ Drbeldne! SHRRARAD.NIAR LrOdn SRR Mo ory

mol ecul e i depicts auté]ogous cell 30
responsé§ i Wabedesplestip @@41415 n@&n@éﬁﬂ#‘ﬁﬁglme an’ acgesseIdTy ol ecul e
l'igand, CDAGollegand ahigeREEHE M presew&t H@hvent iiongur #ik¥A shows

i ncor poratign_of %err I—I—t'tgh m di.ne aut ol %ous T cells co-cultured
with the CLEMEBPiZed with Goplassic sal1f eXPERERaTg: AGFA99 Yr oduced
by molecule ligand of the present invention are shown-as

the horizontal line at the top of .the Figure and show no

20 morbidity. '

Figure 8. Figure 8 shows the production levels and
stabilities of CD40 ligand and CD40 ligand transcript in
CLL (upper graph) and normal blood mononuclear cells
(lower graph}.

25 Figure 9. Figure 9 shows the time course of
transgene expression in CLL B cells infected with the
accessory molecule ligand (CD40 ligand). The MFIR (mean -
fluorescence intensity ratio), comparing the
fluorescence intensity of CD19* CLL cells stained with

30 PE-labeled CD40 ligand versus the same stained with a
PE-labeled isotype control mAb at each time point; are
represented by the closed circles connected by solid
lines according to the scale provided on the left-hand
ordinate.

35 Figure 10. Figure 10 shows changes in surface

" antigen phenotype of CLL B cells infected with a gene
therapy vector containing an accessory molecule ligand,



35 autologous T cells co-cultured with the CLL cells. In Figure 13C,
the CTL activities of autologous T cells WO 98/ 26061
. PCT/ US97/ 2WIMe3/26061 16 i nché"‘éHSS’Ji?‘z'@r‘_’L B
. cel |5 contai ni ng t he accessory nol ecul e | i gand "are graphed.
: Figure 4. Figure 14 shows specificity of CTL for aut ol ogous CLL B
§ceIJs. | FNg concentrati on was assessed SCig-the supernatants after 48 h of
s cul ture (Figure 14A) , and cytolytic actfvity was assessed at 3 h of

cculture ( e, 14B ure,14C mAb [ tq the,

- aut’ol ogous Ieu lf'g?égt &ﬁfa | %ogﬁwgm%ﬁ%%g%g% sq;alnlng ?’Fgure

- 15. Figure 15 shinfethetl ChLepamMaﬂﬁnhihOliﬂﬁshﬂsnaineqmvmyﬁna role in

. production of p qﬁgsé S égér r ng

. the accessory ﬁgﬁsﬁgﬁggaxeb%?&gn& % d§b g H fect 0 %r‘?ﬁ‘?fé _
~density -on thethhauéeaeéxﬁe@gers@@torﬂew% ﬁﬁéoce lg stained witkction
“wWth a genegt hﬁt@@lc& getéa s%‘é@:@él’&i R herﬁiztzgfe&pr}nsrﬂzigs.earhg draand

- (CD40 |igand, s sho ed hrsto N represent sta

of |eukenia B ¥iFhst érF- i? V@&H"Bﬁ% SR EC rep rrtoIC%b‘?%gn
histograns repiggeste@Dii4hClheBaccesiritys molddulieed iafarid gfems tlsraepsi ty
: (i ndicated. by 20 _arrows)..and stai a FEl TC-.co Ju ale specrfrc
+ for CDb4 or %Ct?Fg wg f§§1§ﬁ§w¥4gﬁwﬁ¥#|<n?%ﬁ“ éé :%i
- activation by anti-EDiffenpd. FiFggues 13Cshaws 1ev£5|3 d:eior@)Z'e)m@&sq:@@ of
. 1 mune acegs§so e &quéﬂ wg([Lt &Kcells
" i nduced byfél iﬂ L %ghggxggg§§¥ﬁ§ytlgﬁg§£ ssory no ul i gand. = Shaded
" hi st ogr ans rep‘F@@‘éﬂ?—néFal Aln gofess oy Asdjiasitieed igstidpe Figur®ntkd|l mb.
- Figure 16. Fi ggnswéGtﬁaev\enww-lh&edterd QLL (COYIOANI) aHePls esadrdss

Figare 16A SnoRESHCed: favetmos T R TR | MBSEISAR AT ect | ons of
. the pCDAOLrepeesenpr edacladr@l gfi noepditnfieotd CGUI ideddises(tloin
vector Sor bemmbEndayGF  HEBEEY BE SR SR dien PERE L U0 sera
~collected at dqenjugatsﬁoasDzﬂamAhwceeepecﬁpeeﬂyd Wighrel 3dB &RPWsCD4OL had
an production of soluble form of CD27 by CLL B cells.
. Pigqure 12. Figure 12 shows allogeneic T cell
responses induced by CLL cells infected with a gene
‘20 therapy vector containing an accessory molecule ligand -
(CD40 ligand, also called CD154). Figure 12A indicates
the concentration of IFNgin the supernatants after .
stimulation of allogeneic T cells with CLL cells
containing the accessory molecule ligand. Figure 12B
25 ghows cell proliferation, as assessed by incbrporation
of *H-thymidine. Figures 12C and 12D show secondary
allogeneic T cell responses induced by CLL containing
the accessory molecule ligand.
Figure 13. Figure 13 depicts autologous T cell
30 responses induced by CLL B cells containing the
accessory molecule ligand, CD40 ligand or CD154, and
controls. Figure 13A shows incorporation of :*H-thymidine
by autologous T cells co-cultured with the CLL cells.
Figure 13B shows the levels of human IFNg produced by
35 autologous T cells co-cultured with the CLL cells. 1In
Figure 13C, the CTL activities of autologous T cells
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17 eight-fold higher nean titer of anti-[err]-gal antibodi es at

d28 t haryglogesosi €at ed wi th pl acZ + pcDNA3. Fi gurrc1gsomniiagure 17
shows anal ysis of the Igderr] and lgd err] inmmune responses to

i ntranuscul ar plasmd DNA 5 i munizations with and w thout a vector,
pCD40L, encodi ng an accessory nolecule ligand. Igderr] anti-[err]-gal
ant i bodi es predom nated over 1gGl subcl®8s antibodies in t he sera- of
mce injected with either placZ and pcDNA3 or placZ and pCD4OL. In
contrast, BADBueeqd &y ilile® @elile cuntaindmg the asaassaryiavalepee
predom nant hY glatidl a3 @ﬁ,—,@}f&d gal- anti bodi es, and no detectable

lgd err] anti-[err] anti bodi_es. gure 18, Figure 18 shovvs |
t he conparison b@-@o%&?——' i Hi e HEhaws ﬁﬂeccﬁ'fal Gt Féndar
encodi ng anailtodegem®o LIS emmm | i gg, cahcéheraalibnaﬁdsdafsfs%rs@&ﬂ '

sites as pI acZ. . Adj uvant effect 0 ui r I nj ect | on with
pl acZ at 5t hdPskhe Supgrnatants afffﬁeé)%r %’9 e":Iﬁi HEREs AR
CO-i nj ecti oandngtolytder pict iofitar wast @rssmmmﬂ £:6 o aan ha@fe&ﬁﬂmufml ecul e 20

ligand, p t acZ.en I ddePd ._response in
BALB/c m ggztgligu\@e rEM@IQ urIg1 %@%g&pg’z%&%were{ éideéig%éjcttgfe encodi ng
an accessorylulmll@gml@ |Leg:énm1ap¢|am_et @eddisc @xidre to thebidTh yassapl acZ to

 nduce CTL speci g /ey 13YN0@ghi 12 3lifle BHICSHE NG ce! |5
Spl enocyte effecfor ce ken frommce whic recel ved

injecti gﬁs stipudazion Pé?d’sp@m_le dFe FOgtiPn e fhe g}hem%mw nore’
cell st tl&ﬁange@ wFs%ﬂ%ﬂ g.sa foramodlaes Teii@ire!s&i@ig\/@:dleg@&:{éﬂso A
i nj ections. ure ure ws ati.gn _of human

- CD40L, but H‘S’g eflendi Jlﬁ‘ dﬁ’g’ r}c%?}; 3:1?1 N ?é:rEDOLE 9; Wress
CD40. denskitguoa The Ew@mcecﬂ&kp&fwmdmaf Cbsa lamd:h(myo I.nduces
enhanced ex of; 5 a o3 CD95 (Fas), CDb4
(1CAM 1), Eéﬁ%ﬁkﬁpg lntj‘Eg%ttllem)I;quﬂrrnr cg)l q‘.‘*‘%&’@ urée 22B shovvs '

downrod&bat Fentaining ﬁ@#aﬁcgs@@srby modegudes ildigpad dr?é}‘wcmg@nd

CD154) is shown. Shaded histograms represent staining
of leukemia B cells with a FITC-conjugated isotype
control mAb. Open histograms represent CD154-CLL- B
cells, cultured at high or low density (indicated by

20 arrows), and stained with a FITC-conjugated mAb specific
for CD54 or CD80. Figure 15B shows inhibition of CD154- .
CLL cell activation by anti-CD154 mAb. Figures 15C and
15D depict expression of immune accessory molecules on =
bystander non-infected CLL B cells induced by CLL cells

25 expressing the accessory molecule ligand. Shaded
histograms represent staining with PE-conjugated isotype
control mAb. _ o

Figure 16. Figure 16 shows that the vector

encoding an accessory molecule ligand enhances

30 immunization against g-gal in mice. Figure 16A shows
that mice that received intramuscular injections of the
pCD40L vector produced significantly more antibodies to
B-gal than did mice injected with either the non- -
modified pcDNA3 vector or pCD40L. Figure 16B, ELISA

35 analyses of serial dilutions of sera collected at. d2s,
shows that mice co-injected with placZz and pCD40L.had an
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18 Figure 23. Figure 23 shows the inhibition of Fas jhgand
expr essi oWm9B/369étphocytes in the presence of RA 'synovi a?c?’P§?7@2

Figure 24. Figure 24 shows an.outline for a 5 clinical trial of an
accessary nol ecul e ligand (CD40L) gene therapy treatment for B cell

CLL. Figure 25. Figure 25 shows a,sequence l'i ne-up of human -
Fas. I|gand wi th human Fas Ilgand|n whi ch mai n Il is replaced by
Domain |11 of P Na S e |

human Fas I|ggmé’rl'lt"D?01(szis Algq?%dl ue%' |%€d§ﬁ @% hBt %Pd%fti?:égéd?%% g@he
doubl e und28l ithan mqaati'ase%tqﬁhtmtﬂvepw ctcpeRR3site. The =~ bottom:
protei n sequence 'Sf‘légti%e of7 chi W&@#S&xal sf@SofleaedI rggha |1
of the nouse Fas |igan under |ned wWth dotteg in % sugﬁ uted for
Domai n 11 F96ka HIWENEKESPPRRES FReIRERBBRECH FFeEg feidy am no

aci d sequesce jiidflzatSidigs with 4@ ﬁimcbu'@fathector pptppem;l de sequence.
The nunber of the f.irst nucl eot i de_gbasg %r_ g ng (_)Ldl n%%t])_
ami no acid i s SPFORE AR ACOSFRIYY F'PLE ant A" Gei s‘é’q ce A
Fi gure 26. Fi gmtdbdaisowwredaeinered dvee- I@prsubcldﬂmmntﬁebodlmnmw th
human Fas lig I d t ?ﬁg@inlll
of human CD70%@1% sré#ug]?céq 'H)rote|%e%%%%e%£@§|€fﬁg?#sgiﬁﬁg aWE g %and and
25 the bottomoseq:l@m?e argd tmmﬁ- chimeeortFagt | | BAkB/cimice jpiestednain
111 of humgn 131 '&éﬁéibﬁéﬁ pre&%ﬁhﬂxﬁﬁﬂf'i &, Aderg-

ed sin I arI y as

mar ki ngs are us 27. Flgure

27 shows a se@ddn (?é‘qlrk?%‘i’tﬁfofa%@) %n‘g‘ﬁg?%'éa?fﬁa%ﬂ(;w f"ﬂtﬁuﬁaﬂaias ligand in
whi ch Domai n lgntidwmsidween replaced with Domain 11l of human CD70. The

o that of "chi mori EAeREe iy 4 Pl "BRows TRE ' bofbar 1 BB BRuRRALCTCE
with Domain | iofjed dnmerf Gi/de Wiblera mektoys B€E4Qbedescnﬁlaglynas in
EE%?L§93?55746ccéggé¥yzmgﬁgcule ligand, at the same and different
sites as placZ. Adjuvant effect of pCD40L requires co-
injection with placZ at the same site.
Figure 19. Figure 19 shows that co-injection into
dermis of a vector encoding an accessory molecule
20 1ligand, pCD40L, with placZ enhances the IgG anti-g-gal
response in BALB/c mice.
Figure 20. Figure 20 shows that a vector encoding
an accessory molecule ligand, pCD40L, enhances the
~ability of placZ to induce CTL specific for syngeneic b-
25 gal-expressing target cells. Splenocyte effector cells,
taken from mice which had received injections of placZ
and pCD40L, specifically lysed significantly more cells
than did splenocytes from mice that received control
- injections. _
30 Figure 21. Figure 21 shows downmodulation of human
CD40L, but not murine CD40L, in lung tumor cell lines '
that express CD40.
Fiqure 22. Figure 22A shows that CD40 binding
induces enhanced expression of the tumor cell surface
35 markers CD95 (Fas), CD54 (ICAM-1), and MHC-I, in lung
tumor cell lines. Figure 22B shows downmodulation of
human CD40L by CD40-positive tumor cells.



19 Figure 28. Figure 28 shows the am no acids around and at
known matrix netall oproteinase (MW) cl eavage sites, as described in
Snmith, Myéogicosd ., Journal of Bi ol . Chem 270: 6440- 643n(s9%)27amnd
Nagase, -H., and GB. 5 Fields, Biopolyners (Peptide Science) 40:399-416
(96). - The cl eavage site is indicated wth an arrow. Det ai | ed
Description of the Invention Al references cited herein are

hrer eby i ncor por at ed in their entiretd8by reference. ) .
Definitions An accessory mol ecul e ligand gene" is a gene which
encodes al |l or paFioggea@3ycclipine 3 ahowe |Ghgad@hib 1t1'PPi’er£rF@ﬁ:orrpr=i ses
at | east thel&%ﬁhaobb@ﬁe"s@l@ﬁﬂfiﬁr 1ym itle®d 1D t31RC QR dehid WICIHzONAl
portion of an 15 acce y, ol ecul e I'igand. The gene may optionally

i ncl ude suchSYERER 3& St&its as promdbters, enhancers and 3' ends. The
accessory nol ecul G_M_llgenes'ﬂgmre 24d ethowad afy @utd ineg&iod shi ch is a

rfggﬁé OLashgﬁgﬂg%%l grl fﬁkfb ﬁ%’o%&Nﬁﬁ%%yH¥§3£&b%%€a &Eﬁﬁﬁﬁgg Iigand_

(4- 1BBL9;enneR‘-‘hergpMNtthr $or BNeedd| &8dd apopt osi s i nduci ng
ligand (TRAIL). Agiused Berei hidle b8 Bhows 22EefReicd MHRCWE Aff' gand
gene" includes chineric accessory nol_ecul_e gﬁgﬁnd genes as defi ned
bel ow. 25 humas Fagg ligagch witthe hutiem Fe | é® whigh Domaggop| astic

cells," is defkined trepraaed iy @mhnornx ofC&mﬁ:ﬂhQU?a%eml%;a\ﬂa .Chmafee foound |
Preferced types 3@ mal i g

in a hu pgt | ent
neopl ast 18 " EobCBrpEeiRt poqueiie el PRRITE HIMAGA S ddgRitg DBMRALA n 30
sone pr ef er r 81 Iedbodndentlsneidhesid hmithieg dett edn fliigen Thprdsehﬂeng cells

have at leasﬁnh@%ﬂ&ﬁéeﬁﬁdﬁkaggéo uﬂ%ﬁi%@tﬂﬁ@ EH%a%%E% %HEfaceThe AS

used herein term "neoplastic human med to rean human
cel I s whi ch hettamoprasein sequesicedilfgthat edt chimegdg hymam-mguse

presenting Cﬁbbsllgand YOr38m2GAG1l of the mouse Fas ligand

-PCT/U897/227?underllned with dotted line) is substituted for Domain
IITI of human Fas ligand. The numbers correspond to the
amino acid sequence number using 1 for the start of the
polypeptide sequence. The number of the first
nucleotide base for the codon encoding the amino acid is

20 1+43x(n-1), where n is the amino acid segquence number.

Figure 26. Figure 26 shows a seqﬁence line-up of

human Fas ligand with human Fas ligand in which Domain
III has been replaced with Domain III of human CD70.
The top protein sequence is native human Fas ligand, and

25 the bottom sequence is that of chimeric Fas ligand, in
which Domain III of human CD70 has been substituted for
Fas Domain III. Other markings are used similarly as in
Figure 25.

Figure 27. Figure 27 shows a sequence line-up of

30 human Fas ligand with human Fas ligand in which Domain I
has been replaced with Domain III of human CD70. The
top protein is native human Fas ligand, and the bottom
protein sequence is that of chimeric Fas ligand, in
which Domain III has been replaced with Domain I of

35 human CD70. Other markings are used similarly as in
Figure 25.



;20 any neopl astic cell which may function as an antigen presenting

. cell or function to facilitate antigen presentation, neopl asti-c

i nDnocyt es, Wize816aét i c .macr ophages, neopl astic B cells, X220

. dendritic” 5 cells, neoplastic Langerhans cells, nedplastic
cinterdigitating cells, neoplastic follicular-dendritic cells, or

: neopl astic Kupffer cells and the like. The definition of neoplastic

. human cel | s includes those cel I's whichldre associated with neopl asti ¢

.cells in the 10 tumy, hed hunan_patients,. Typigal he neoplastic
“human cells are ei Fmie%gesrﬁ as, -Q%h%%a%omt%ﬁ%é%in& gf&fﬁ@%, a%f?/ﬂ?aclva,
© CLL ot her tunprsidofatarktiqyen qartesiontmeitallopretéetnase b{MYBl , cheavage or | ung
~neopl astic cellgedd a5 desA LN %@E?%Pﬁ?‘teﬁggl?‘Fcﬁéﬁ?ﬁtX%gBLfecm ¢ -

| i gand 15 genes or chineric accesso;g/ ecul e I'i gand genes o

- present invent Bd®kraCham i 2 16489 TR 44 S 02T ) care| Nagase, HpesandofaBic

i cell's can bg craaherd PBidbrsAldEs (PeSPHALeSEi89cO) 0865599haeh has) .
~introduced into_ those cel’l] s genes |cqﬁ$nCQQﬁ nmol ecul es whi ch render
‘those 20 cel | s TSN EID BTt S tH AR ARV system

+ As used herein, the term"chinmeric gene" is. defined to mean a gene in
- which part of ne, | ived fro . eco di fferent gene and _
iconbined with S ﬁ%é¥¥ 10& £ith ¥ tfgnortion of each gene is
“present in - the Adsuinefrerearitesrditedkereigecnre nagreéby chnaerporated

Lany portion ofihpggﬁﬁggﬁgﬁ§f$%§?gﬁ?qggggéeﬁg@‘resulting protein is

~derived froma“se gene. Typi cal chinmeric genes
-include genes in which specific 30 functional domains from one gene have
~been transherrad DA A tSisd gene and repl ace the anal ogous domai ns of
_ e : . : _
et second gene. N DSl EN  SELS S 9STE Ry idug one
~human gene. Thesedifesdaid o yri anfjean raecessdérpmélacuhe atgdadto
Soreal, || g Y e LN BATES S(GETI Cpecuafcessr
. PCT/ US97/ 22740required to encode the functional sgortion of an
| . 15 accessory molecule ligand. The gene may optionally
include such.-genetic elements as promoters, enhancers:
and 3’ ends. The accessory molecule ligand gene is
derived from a ligand which is a member of the tumor
necrosis factor (TNF) family, including CD40 ligand, Fas

20. ligand, CD70, TNﬁa, TNFB,'CDBO ligand, 4-1BB ligand (4-
1BBL), nerve growth factor and TNF-related apoptosis
inducing ligand (TRAIL). As used herein, the term -
“accessory molecule ligand gene” includes chimeric
accessory molecule ligand genes as defined below.

25 _ As used herein, the term “malignant cells or
neoplastic cells,” is defined to mean malignant ox
cancerous cells which are found in a human patient or an
animal. Preferred types of malignant or neoplastic
cells include any malignant antigen-presenting cell. 1In

30 some preferred embodiments, these malignant antigen
presenting cells have at least low levels of CD40
present on the cell surface.

As used herein, the term “neoplastic human cells”
is defined to mean human cells which are neoplastic

35 including but not limited to antigen presenting cells,



contai n nucl eoti des encodi ng am no acids not found in any naturally
occurring accessory nolecul e |igand gene. Exanpl es of chimeric genes
and pot gy bgeoRr | OUS conbi nati ons of domai ns are numpefaNss7833dp one of
skill i-n 5 the art will understand that no limit is placed on the

anount of one gene that nust be present in a second gene to render it
.chimeric. As used herein, the term"nurine CD40 |igand gene"

i.s defined to nean an accessory nol ecula® | i gand gene 10 which is derived
froma nmurine CD40 |igand gene. Exanpl es of such murine CD40 |igand
genes i ncl udeyt heoplasgdege dedd| athdgtbnag Funggdont agl ap Matuigen 357: 80- 82

(1992) and 9&Q§énggagsc@qnl%&dfhh@@lghrt&efaeth%aw@Iaatl edybridize to
t he gene descri bed by Arm tage et ,al. under 15 IOM/strlngency hybri di zati on

condi t i ons. Presentatign, ag@ ¢ mopecYses, " ReoPdASSACyenet i ¢ vect or "

i s defined macm‘ephageauc heop lasitd owvni e:lallls C&E&bﬂ.@.s@.ﬁ.c dend@iildieat i ng -
Itself within n ot Psn1suc as a ﬁhﬁ um o aglnal cell. Typical
genetic ecFSF 20n|ﬁ€ 885 tn aﬁﬁ?&#ﬁ&? 88 nl?eﬁ 88 #Sr econbi nant DNA
technology antlevdipgdtatingused lsgpakbplabtieplfoddticndar dewdrtiiticbact eri al
or ani mal Cééiis Ppgf ﬁ%&g‘ia%&%s K%ff r %8&?%‘ Bn\éeghgrilk%g' % pl asm ds,
phages, virus ! ovi ruses, Aat uséd herein

t he tern1"g@ﬁ@lﬂhéiﬁﬁyOfe@?@Plaﬁ§lC hu@éﬂlﬁ@élﬁolﬁséﬁdasgéheﬁﬁc vect or

whi ch LS capahbhg thch aééra@%bwthEaCRhea ﬁ@bb&a@t&bleeQESa&hﬁgbe such as
a unman

Batleg ng er gene th ergﬁé gﬁtors have een
descri bt | RURAE FﬁeP&t P@anaR&t FOEEde, T¥YRECHe¥  36PENBLIBY-3F&d Cor

descri bed i humant velllsetral eitBe@odeukemias, Pnymphbﬁ996)Anntlmmgq .
" Adenovi rus to nf on Chronic L h tic Leuken1a Cells.
Such vector%Mﬁﬁ Eg@é E&h%’ C@%rpgggr %§m8§5né?2a§§¥§8PI SeRLIRgI 1. R
Hart, Ann. Gatdbk. prcbseppk,1073riagoby; 18ngtneo§la$t;CAceaasJ Stepherd, J-
E. Boyd, angsGyipb EssﬁemsﬁﬁﬁeahE5at the aéggsgé%96ho ﬁﬂsrllggné Sem n.

Oncol ., 23:172 1996 aughnessy, E. terje d K K
VO 98/23561genes or chlmerlc accessory moiecule 1P€?P@SS?P2?7@@ the :
22 prgeséﬁﬂlmnvéheﬂbn,ma§.b591ﬁ§996kd Chebi esmatic Gelll. A
Deluca, and:E. J. FinE. AnnE Rev. croblg 49: 675

Théese somatic cells ¢ah be created by a génetic

engineering process which has introduced into those
cells genes which encode molecules which render those
20 cells capable of presenting antigen to the immune
system.
As used herein, the term “chimeric gene” is defined
to mean a gene in which part of the gene is derived from
- a second different gene and combined with the first gene
25 so that at least a portion of each gene is present in
the resulting chimeric gene. A gene may be chimeric if
any portion of the sequence which encodes the resulting
protein is derived from a second and different gene.
Typical chimeric genes include genes in which specific
30 functional domains from one gene have been transferred
to a second gene and replace the analogous domains of
that second gene. For example, the resulting chimeric
gene may have one domain derived from a murine gene and
several domains derived from a human gene. These
35 domains may range in size from 5 amino acids to sgeveral
hundred amino acids. Other examples of chimeric
accegsory molecule ligand genes include genes which



(1995); Flotte, T. R and B. J. Carter, Gene Ther., 2:357 (1995);
Randri anari son-Jewt oukoff, V.. and M 5 Perricaudet, Biologicals., 23:145

(1995); Koo 9si26063. , ~Curr: Opin. Pediatr., 7:567(1995);  PCRIUSSTI2RIA0G,
and S.. J. - Russell, Br. Med. Bull., 51:12 (1995); Russell, S. J.

Sem n. Cancer Biol., 5:437 (1994); and Ali, M, N R Lermi ne, and C.
J. Ring, CGene Ther., 1:367 (1994). Al 10 references cited herein are -
hereby incorporated by . .reference. 11]. Genet i ¢ Vectors and

Constructs Containin Accessory M) ecul e, and Gene
A.  Accessor yc%FéE:gl EuEP'SQH&dG?ngswﬁislngy aminge Het HSHRD iR he

present invent&ap, naturfldyeoeethrgdney taiwmoz\yemtdlremﬂmtlaigam FELELSSOry
nol ecul e |iga gene, Thi.s _accessor nDIecuI I ne._my be .
derived froma § S g?@e°§n8ﬁ’rﬁ&? Fcl 5’35 an al vag% W2 man- made
~and do not appeambinaf@onst ofe dowad nsr mrmumazems @nd:mnaerqﬁ aslesll in

accessory {f{-}é egyLe kh_g_aﬁﬁd%‘i%%%n‘ﬁ‘ 't‘iﬁtarrfo q_q_r l\@qg Wvﬁ? Qﬁ'ﬁe

encodi ng nol ecul es W|t the tunor necrosis
i ncl udes the gerneenéneédpﬁ@ geme frdatpayst ber @j%ﬁﬁf%%ra EEeenq (@ere  Fas
ligand, TNF[ergd, rdhgker i, ckPdlerde. |igand, 4-1BB |ligand, nerve growh

factor, CD70, TNF- rel ated gpopt ) |nducr ng |igand (TRAIL) and .
chineric accessﬁ?yuﬁﬁfieg‘ﬁfrglﬁ’r 5’%&‘5 %%}Qj}@ e

one acc?%zory el geglinel gandreahhangewgﬁmz@f nitild s llgarfﬂld@éﬁéstOf t he
muri ne ggne eterm Isted as SEQ I D
NO 1. g@%ﬁ? deﬁ@i’ﬁ? gr’fo or?tewg 45 %ﬁqknoa sgean% accessory

mol ecul e IEgamplgenefwlsuch nmrhmmlﬁﬁg@uimndw@memm@s@m in
SEQ I D NO 1, el | uen td4 ngency
hybri di zati on onai ?F%ﬁgwa g&z%g“{} %S%l:?%qt he%"‘ﬁ}r'f"‘e“'l I3énp\ééor$s§%nd t hat

accessory nol eé-‘h?%z) ang; 8§H&rgéﬁé‘§s ideaiy@ich & God e 10 T Sidh dvhyele,

usef ul VWy081d6861to the gene described by Armltage et al. under
PCT/ US97/ 2274 in the present

0]
i nvention hay be¥i SbFLPEERFYoRYYREA A Fation d’landé‘rtérﬂns‘rmrl ne strains.
The nucl eoti de sequaacasefl aelretimn €HED tergpanwegdmyr or deasethisenvelkster'm ned

and is shown apsSEQet DoNOLo2meli®a BuRARIRNdid GRLIHD 1SPNGII AL &g the use

of any accessory
replicating itself within an organism such as a

bacterium or animal cell. Typical genetic vectors

20 include the plasmids commonly used in recombinant DNA
technology and various viruses capable of replicating
within bacterial or animal cells. Preferred types of
genetic vectors includes plasmids, phages, viruses,
retroviruses, and the like.

25 As used herein, the term “gene therapy vector” is
defined to mean a genetic vector which is capable of
directly infecting cells within an animal, such as a
human patient. A number of gene therapy vectors have
been described in the literature, and include, the gene

30 therapy vector described in Cantwell et al., Blood, In
Press (1996) entitled “Adenovirus Vector Infection of

Chronic Lymphocytic Leukemia B Cells.” Such vectors
have been described for example by Woll, P. J. and I. R.
Hart, Ann. Oncol., 6 Suppl 1:73 (1995); Smith, K. T., A.
35 J. Shepherd, J. E. Boyd, and G. M. Lees, Gene Ther.,
3:190 (1996); Cooper, M. J., Semin. Oncol., 23:172
(1996) ; Shaughnessy, E., D. Lu, S. Chatterjee, and K. K.



nmol ecul e |igand gene which is honol ogous to SEQ I D NO 2, and thus

hybri di zes to this sequence at | ow stringency conditions. . One of

or di nar yweleslkbostn the art wi || understand that the a0§@ﬁ@@ﬁmnﬁmlecule
| igand 10 genes, including the human CD40 |igand genes, useful in t he
presenat invention, may vary depending on the I ndi vi dual from which the
gene is isol ated and such vari ations may prove useful in producing

uni que accessory nol ecul e |igand ge@@s. The present invention 15
contenpl ates the use of the domains, sub-domains, an no acid or
nucl eot i de JIRREnREBiN: RNEALyn 2D459| (h9Y6) ; GherlosohudancCP4B. | i gand

gene as par tAofD@Lﬁamm& D. JACRERRO"Anii®! eReN € Ml 8ANNY; 81 . Chh §BELE
e NnucCl eoll

sequence of a

RTINS L T R L I WY & L4 LR

8. The [® 5Nt (19980} | RenEOTALAPL SH10-5T dWEoWISEE O f ‘a.nyand maccessory :
ol ecul e q,'aé]{;]} 1f- E g’tﬂ ogo r 8, and thus

hybri di zes t e seq%%ncﬁié atiia ﬁ%h%’e%cgll%g%%d ‘g% neBof or di nary
skill in th e i ahdb & h&x9a%e; acchs,sa{y ol 2eql @, |lFgand
genes, incl qﬁié&jlhe BoVine C¥ti1ig n Y ep ndi ng on

t he individual ani mal™ from Wi 'h_iT'h aﬁj ﬂf %%E”;}al so@%e%l an% 'ﬁat such

vari ations I%'%#&\%‘%ﬁ%‘f—bﬁ—%—@(ﬁ #3 u@tﬂﬁjl)mlm Blicedsor Waotkecul e

li gand genevemoine, and he. Clreid daaRgueRGe, Oflwnﬁi@%{é”] ffd human
TNF[err]1 %av% been dete rﬂned and are shown as SE d'\
10, respdct BFESF RS [ﬁi§ﬁ§1 SR AThta%sh QﬁﬁﬁE;;ﬂQﬁQ£P°ratQ4mwae of - any

accessory noledentennde.gand gene which is 35 honol ogous to either human

TNF[err] or human- TNF[err] (SEQ ID NOS: 9 and 10, respectively), and
t hus hybridizes to t hese sequences at | ow stringency conditions. The
WD 98/ 2606111. Genetic Vectors and Constructs COpCRINE9R 20740

24 ©accessor in the present

i nvention, including | IF[ err] genes, nmay vary
dependi ng on the ' ' el Nes t he gene has been

i sol at ed5and t heda vaei mtﬂmﬁnmt cBE m\é®ﬁ$%@|cﬂﬂ ﬂﬁgrd@ftqdﬂpl ng u][n que

accessor n The nucl eotide sequence of porcine

TNF[err] yan Eiﬁgkied]lgegﬁe herapy vectors® dOR %a:.n an acc %ssory P
molecule

igand gene. This accessory molecule ligand
gene may be derived from any source and may include
molecules which are man-made and do not appear in

20 nature. The present invention contemplates accessory
molecule ligand genes which are derived from the genes
encoding molecules within the tumor necrosis family
(TNF) which includes the genes encoding: murine CD40
ligand, human CD40 ligand, Fas ligand, TNF,, TNFgz, CD30

25 1ligand, 4-1BB ligand, nerve growth factor, CD70, TNF-
related apoptosis inducing ligand (TRAIL) and chimeric
accessory molecule ligands. The nucleotide sequence of
one accessory molecule ligand, the sequence of at least
one form of the murine CD40 ligand gene, has been

30 determined and is listed as SEQ ID NO: 1. The present
invention contemplates the use of any accessory molecule
ligand gene which is homologous to the sequence present
in SEQ ID NO: 1, and thus hybridizes to this sequence at
low stringency hybridization conditions. One of skill

35 in the art will understand that accessory molecule
ligand genes, including murine CD40 ligand gene, useful



' have been determ ned and are shown as SEQ ID NO 11. The present

I nvention contenpl ates the use of any 10 accessory nol ecul e |igand gene
swhich is hwoszseéls to . either SEQID NO 11, and thus woREHUBSAP2ZI ze
‘to these - sequences at |owstringency conditions. One of ordinary
“skill imthe art will understand that the accessory . nol ecul e | i gand
~genes, including the porcine TNF[err] -and 15 TNF[err] genes, may vary
dependi ng on the particul ar ani nal frofPwhi ch the gene is isolated and

‘that such vari ati na rve yseful in.produc nigue accessory
molectle o gafleShe predeht’invention may ve asotaled trofm vaETeRg
~gene has 20 bedifdetrenti mextimed stsrashmswn as SEQ ID NO 12. The present
i nventi on cont enpl atw® . C.F%% Y. I | d e
“which is honol ogous&?% ?%%H%e B 2, aﬁ%t u%u%ﬁr?%%glo‘i?%&?hggﬁg
sequence at | olas beery desarminash@nd o shown @s ofRR kP NQki 2} iBbehe art
25 wi || undgr spaagenftali R AL R el AQE &ld Gal of a®fN&ScesBELydi NG
~the nurine TNF eér] g&enwy vary de e,nq_lt ng on the individual frgm
which the genemPder¥deadd@aiity gene ukch Hek IR g EAeSERr PR eNQsef ul
in producing 2, uAd]tGuRCEREAGIJLAEE amdllthigenasquette at 1dwe nucl eoti de

. sequence of hunman.Fas || gand ad - myrine (C578l/6) Fas.]{gand_have_peen
det'er nm ned andggréngencﬁtﬁﬁr?%léﬁf'l gﬁ&%:‘%é’%‘%‘i’%&’ %Js c%?viéﬁ?.a Ee .

nucl eoti de seqwéddeunemstiamsl Bdl cHasadeameuky snslemywmle ligan&EQ | D NO

~ 31. The pregeni .iL.Agenti t C ecul e
' gand gencounPehire otluEANS G Hiial? b S WS SagRIL TRAS

~and t hus h{Bei Bressento W@r&éqamndw aanpwienendigrhgn the \Wo '

98/ 26061 individual from which the gene RE/{&PNHAZLd 4hd such

25 condi tions. One-of ordi na? skill.in the art,wll , . understand
“that the acces¥BFy3dPaEuMRY | d'bqr?e{“,l in H’?ﬂ,‘i‘%ﬁj‘i% WYY Rinan Fas

| i gand or nuri aecEssoriygandeculegdnemmigatady. dependresatt theveationul ar
i ndi vi dual , pr ni.oal.fro i.ch t ene, i s Jsol t hat such _
18 cgn@ehg%atﬁ @ﬁ@1u4é Jgaéﬁe doﬁélné)igéﬁtégﬁg&ﬁétu?ﬁlagnes_

vari ations fay prove~useful Tn produci ng any acces'sor

The nucl eot i deaséduencaugfleptigeameenaemf the HumareP4etbigandd and is -

32?2,,: as gEQalngnWorliumme cH) Wi i LIRSS B € Nasi e S0 Peen
o ’ accessory molecule ligand or chimeric accessory molecule
‘ligand gene. _
20 - The nucleotide sequence of a bovine CD40 ligand
gene has been’determiﬁed and is shown as SEQ ID NO: 8.
The present invention contemplates the use of any
accessory molecule ligand gene which is homologous to
SEQ ID NO: 8, and thus hybridizes to the sequence at low
25 stringency conditions. One of ordinary skill in the art
will understand that the accessory molecule ligand
genes, including the bovine CD40 ligand genes, may vary
depending on the individual animal from which the gene
is isolated and that such variations may prove useful in
30 producing unigue accessory molecule ligand genes.
The nucleotide sequence of human TNF, and human TNF,
have been determined and are shown as SEQ ID NOS: 9 and
10, respectively. The present invention contemplates
the use of any accessory molecule ligand gene which is
35 homologous to either human TNF, or human TNF, (SEQ ID
NOS: 9 and 10, respectively), and thus hybridizes to
these sequences at low stringency conditions. The



Is shown as SEQ ID NO 36 and was described by Tessel aar et. al, J.

| mmunol . 159: 4959- 65(1997). The present I nvention contenpl-ates the use
of any 3569856y nol ecul e | i gand gene which i s honol ggepgserg2aEQ | D NO
15 or 36, 15 and thus hybridizes to this sequence at | ow stringency
conditions. One of ordinary skill in the art wll understand that the
accessory nol ecule |Iigand genes, i ncludi ng the human CD70 gene may vary
dependi ng on the i ndi vidual from wh2¢h the gene is isolated and that 20
these variations may prove useful in producing unique accessory

nol ecul e | i genesfa@s molecule ligandganas iukefsluehdhefpresant CD30
l'igand gene 1nveﬂ1§.%rpe%'hé¥ﬁﬁr{q nask %ﬁﬂndrﬁ B VVEAnAs Tﬁﬁg %%}lén% e&% The

present invention, contenpl ates the use of any “accessor e ligand
gene whi ch F’§Wmﬁﬂﬂﬁj¥ﬁi‘é’§ S EPENGJ-C“M’-?LG‘-H to this
sequence at theWgene Jidd NM@RIC Y suhutidd e tﬁ&é’f\rﬂﬁtﬁ&fﬂs Slké}l' inthe art
wll und rstand that e access nDIecuIe I| nd I ncl udi ng the
human gﬁﬂﬁf %%%%P rﬁﬁiﬁ frontmhlch

t he gene |sgenes solated and that such varlatlons may prove useful .

produci ng uni que C?ﬁﬁﬁ gﬁﬁeﬁ present
I nvention al so cgglt%errp ates var| at(fﬁo d&a% valre Tqu gF t?gl fiucl eot i de
sequences ohameebwnamw%|m|aera ST @dh SR I iNRd Her ei n whi ch -

are caused kyealdh@idaaid W%Mﬂl%ﬂ‘%&ft%d@%rud@\'%f an);rh' S - .
alternative splicing of the nessen I nserts, WD ™98/ 26061

PCT/ US9 P22 REgESSO molecule liga d gene which g homologmis % al

nucl eoti de eecwicw@wnmmdmmenmdemm @ould hyByiRlic Iti?:naihe’:ﬁé no acid

segnents which in turn a | ows t he acces nol equl e 1igand encoded to
have addi t 1 Geaencel B ac Brrinddity KRR LR S o8 SRGFAGE

sequence of skiddndm anm MIIserllBELderstatmi/é:Hae:erthmta@uasmnand are shown
as SEQID N%le&l%“‘ilgand%er{e%spf:‘t%dl\(ﬁ:t)ft-r%)@tfe &%&Q{e gi%e
l'ecufe l1g é&ne mhlch is

cont enpl at es Se of ~any accessor cu
horol 0gdfs THFei FRBES SERRY DVRIEK: dEPeﬁﬁlﬁg OEthFhB§rEBCH}ﬁF|aPé@§1to t hese

sequences afroawwhilchn@®RCYene iGOMddlaes s tMatorsicrardkidilon n t he
art will o YnderSANd et 30 RBRIN AP ES e 1 and ey“em%lecule
genes.
The nucleotide sequence of a murine TNF, gene has

20 been determined and is shown as SEQ ID NO: 12. The
present invention contemplates the use of any accessory
molecule ligand gene which is homologous to SEQ ID NO:
12, and thus hybridizes to the sequence at low
stringency conditions. One of ordinary skill in the art

25 will understand that the accessory molecule ligand
genes, including the murine TNF, gene may vary depending
on the individual from which the gene is isolated and
that these variations may prove useful in producing
unique accessory molecule genes.

30 The nucleotide sequence of human Fas ligand and
murine (C57BL/6) Fas ligand have been determined and are
shown as SEQ ID NOS: 13 and 14, respectively. The
nucleotide sequence of murine Balb/c Fas ligand is shown
as SEQ ID NO: 31. The present invention contemplates

35 the use of any accessory molecule ligand gene which is
homologous to any of SEQ ID NOS: 13, 14, and 31, and
thus hybridizes to the sequences at low stringency



i ncluding the human 4-2BBL gene may vary dependi ng'on t he i ndi vi dual
fromwhich it is isolated and that such 15 variations may prove useful in

produci ng WPP&@61  accessory nol ecul e |igand genes. PCT/UBR 229405 ent
i nvention al so contenplates chineric accessory nhol ecul es cont ai ni ng any
domai n,~ sub-domain - portion, or am no acid sequence encoded by the

follomrng 20 genes: bovine TNF-[err] (SE ID NO 21), nmurine CD40 |igand
(SEQ ID NG 22), hunan nerve growth facto [err] (SEQ I D NO 23),
murine nerve 5 or E D 24) and SEQ I D NO
25), human TNF- 1.0 %taporérb%s%sé O%%%&i ng | gandtlﬁ'lzé«#g Q 1D NO
41, Genbank 2andemag§ndnthannnhetﬁnaaagorynm¢lgcul§ 1eganédgapeptosis

i nducing liga theER4 é‘ﬁ{ﬂp C [

W7522), muri 18 and% :@A\‘%l{éh a‘lﬂ)( g féféregﬁg?g 01D NO
17), and nuri H8NeS BAY Vary( q@m ony £ hg Pasyictiar padiwidnateti on

al so 30 cent apRmAleFrTM RRIidh A0 Fetiey i@':@é?éli@@ea\haﬁa' thiti 88ch  genes
encodi ng am ng aC| .sequences honol ogo to t qyences

The present |?f9§ﬂiar "%orﬂaé’mﬁ’%ﬂv& "&E?ﬁﬁérljcn pr°‘§‘&%’e§%o‘f"9 ndFE.EFETYi gand
genes whi ch ameleanflle gtheaf. a 35 nucl eoti de segnent derived from one
accessory m)leculeg.il;1 2&ﬁ§¥33¥£5¥“%éﬁﬁgﬁgévgéy Iﬁ&*&@ éﬁb@ nucleotrde

sequence
" PCT/ US97/2274bas been determined and is shown as SEQ ID N@erlﬁed Them a

di fferent;3CCRE3ANL FIARCYehd | ‘%as al¥o V&N &EC€rmined, anafO'
exanple, chineric accessor nDIec gan enes_are contenpl at ed
whi ch are conpfi §6QW a§ o6 tand Mas reseniled JavidTeerelaprch

has been eper afi,vel yﬂmnﬁifﬁiltqsas 4saﬁgsiemnﬁgwher ﬂﬁiéiilbfeeéhtgene
segnent derived fr ma dlfferer}t?et?ccq,a‘sorl}/ mol (g 8@ . . The
size of the pAPYERUIER SEFHETP 59y ?rﬁé %‘f‘f'?%? TY BELESYIPy
nmol ecul e | i gahdggade geme MhnahqnérhaniogmnsxuwcEEQeﬂdene ®hcodi Bg,a few

: | .
gg‘rrglon of tgﬁegggcgggc%)y éi(}u e Ilga re t%%yafo‘blggpgn? &Y an

accessory nol @@Gldétllrog@nd Qoenert Qﬁdﬂé’tﬂ@ skikkcas sy amt eellds of the
present 'nVenhh&@r@ﬁ:%nlﬁt%@rdl@%dﬁesﬁbx%ﬁqmmm%& ééﬂé@d gene

nto Whi el DYGEE0H 992 HEAN A Al e 2P UL S on £he
individual from which the gene is isolated and that
20 these variations may. prove useful in producing unique
accessory molecule ligand genes.

The nucleotide sequence of human CD30 ligand gene
has been determined and is shown as SEQ ID NO: 16. The
present invention contemplates the use of any accessory

25 wmolecule ligand gene which is homologous to SEQ ID NO:
16, and thus hybridizes to this sequence at low
stringency conditions. - One of ordinary skill in the art
will understand that the accessory molecule ligand
genes, including the human CD30 ligand gene, may vary

30 depending on the individual from which the gene is
isolated and that such variations may prove useful in
producing unique accessory molecule ligand genes.

The present invention also contemplates variations
and variants of the nucleotide sequences of the

35 accessory molecule ligand genes provided herein which
are caused by alternative splicing of the messenger RNA.
This alternative splicing of the messenger RNA inserts



I's not found as part of a naturally occurring accessory nol ecul e | i gand
have been inserted. This am no acid segnent may be artificially created
or deri veddgressia 20 protein found in nature. The chi neri BCHEEYEIMHOy
nmol ecul e |i gand gene encodes a chineric amno acid sequence and thus a
chineric accessory nolecule |igand encoded may possess uni que
properties in addition to the properties found on the individual
segnents derived from25 the different &%essory nol ecule |igand genes. The
chimeric accessory nolecule |igand gene nay eg e _an ccessory

g8 ic oy

mol ecul e I|g§ﬂ@lﬁhpﬁﬁlh&§°6P85éﬁFl WERFFEIW Mg PRECEECEESO
.nol ecul e ||gﬁﬁﬂeU&pdlbﬁaQoaﬁEthhchHesegmeﬁhsnwhhchgénetuﬁﬁ allowsEach -of

t he accessory, nol ecul e |igan es r nor -
necrosi s facgg? ?SﬁFﬁﬁoﬁngoi ule F%PFé? e388§8§rg°g§g§§tﬁ?glgo§§%§t|ng of
a nunber of propdpbhiessorThunctidpasn structure includes a first donmain

whi ch is gncoded ¥§Ebﬂﬁc§ePF§aboaeahehEs 8ECESAAMKn>AnEPhBGUEC 4l gagd. gene.

The second donmin onai n contalns the am no .
aci ds whi ch baua bpen detezmingdnBpdnaranghrynt AgsSEQ TBINPRe L7aABRenbrane

WO 98/ 26061 18, respectively. The present 1nventE§E/H§ﬂEé& 148es’
28 domain, The Thi.rd dohmai n %Bonaln |

ext racel | ul aFPBoHEENCENAWhBSECERPRY NELGSY FeifﬁéngngﬁBe whichydshich are
f ound proxinnbmbmogbasceblehahewesnoame.nos :The beuash dodachugDonai-n V),

[ d b. ' d d h
boen L0 iybPRatae8  Sp ZoBbe. sRafRaERR0RY, TBUTREEnaRARY” 900 S00 T ar
donai n (Ebnaéondvylgaﬁerapny nﬁkexdaparﬁeskiléoﬁnbtbeférﬁmwﬁlﬂhe t uror
necrosi s fa%ﬂaﬁﬁﬁhgl thag%%egh%or%asieemehg1?a§1%yg6h&§t al structure of.

human 10 TNF cted secon é structure o accgssor
nol ecul e, CDHBCLPQaﬁE khe bupAndéddBBlL O6FEt MeY YAYH fREeNd1IAgN&Pn

structure ofchbhesganpliaaahesrbn Mhibdi ischsangofated dasgehael such -

the' ot heF et BETBLB P BN ERYSP 2R o RoREL Lot PFREPGLTE %9$”£%£$£S“
usi ng conput accessoapatpdesuflegdtigandwgehegonpari son to the human TNF and
CD40 Iigand dO”B'@héL%FQEE?E ﬁh g?bﬁ Elth@oﬂﬁgﬁﬁmates baypdatiices of a

nunber of accessory ecu enes |s shown. A diagram of these
domai ns for aceefBery molecules contalnlng any domain, sub-domain

portion, or amino acid sequence encoded by the following
20 genes: bovine TNF-o (SEQ ID NO: 21), murine CD40 ligand
(SEQ ID NO: 22), human nerve growth factor-g (SEQ ID NO:
23), murine nerve growth factor (SEQ ID NO: 24), rat Fas
ligand (SEQ ID NO: 25), human TNF-related apoptosis’
inducing ligand (TRAIL) (SEQ ID NO: 41, Genbank
25 accession number U37518), murine TNF-related apoptosis
inducing ligand (TRAIL) (SEQ ID NO: 42, Genbank
accession number U37522), murine CD30-Ligand (SEQ ID NO:
43), human 4-1BBL (SEQ ID NO: 17), and murine 4-1BBL
(SEQ ID NOS: 44 and 18). The present invention also
30 contemplaﬁes chimeric accessory molecules which utilize
genes encoding amino acid sequences homologous to these
sequences.
The present invention contemplates chimeric
accessory molecule ligand genes which are comprised of a
35 nucleotide segment derived from one accessory molecule
ligand gene operatively linked to a nucleotide seguence



20 of these accessory cell nolecule ligands is shown in Figure 1. The

assi gnments of the donmain boundaries are - approxi mate and one’-of

ordi gary WOOB26%1( he art will under stand that these bog’ W@Wby
vary and yet still provi de useful identification of domains. WO
98/ 26061 N o

PCT/ US97/ 22740 - 29

TABLE | . DOMAI N STRUETURE OF. TUMOR NECRCSI S

FACTOR FAM LY ddiRfddt B¥om a different -accessor mgﬁgéhmelllgand BagRin I
Domain |11 Domai,n |V a/toplas

(Transnenbr an&F OtHS%,85RE - (Di stal
Extracel | ul ar) BRoncetdmp b ) chlmerlcFuﬁBQs§BE9 moleculeliiéand

1'34%35 : gei%%l%%oe conteg’rg’al]s%g%} V?thhL%g% souprised o MEJ aaﬁ&gment

Bovi ne C46 ©of thelmfrine CD40 ligaridSgene which3Ba83Been 331-786

Ugand 10 _@§E¥5£Qi§i r%%nkeﬁltg at_least on&8 %§§£6gddltl$gg} §%§§7

229- 699

238- 705 - segmenly [deri=qd fFgm g .-@ifferent accggsgey moleculel69- 228
igz-gig -1 %gﬂﬁi yekld- [ errd 31zé §@ the partlcéﬂa%zgegment de%gg

- . or cl ne, err
151-612 ‘15 - lf%Psg\g: ity a‘ic%%%OrY molecubeglygand gene @%’-390

391-843 10 _vakwgémwm.a nuclédﬂims ge@guence endoddrig a few am2a8- 309
OB S cu-aql B e ccof} Bl Bilhene 1icted) o
74-123 .. dorz4nl 3¢ the acSPBHEPsy molecule ligand or more than a
domain of an accessory molecule ligand. Other chimeric
accessory molecules of the present invention are
15 comprised of an accessory molecule ligand gene into
which nucleotides encoding an amino acid segment whlch
is not found as part of a naturally occurring accessory
molecule ligand have been inserted. This amino acid
segment may be artificially created or derived from a
20 protein found in nature. The chimeric accessory
molecule ligand gene encodes a chimeric amino acid
- sequence and thus a chimeric accessory molecule ligand
- encoded may possess unique properties in addition to the
properties found on the individual segments derived from
25 the different accessory molecule ligand genes. The
chimeric accessory molecule ligand gene may encode an
- accessory molecule ligand which has properties derived
from the accessory molecule ligand used to construct the
chimeric gene.
30 Each of the accessory molecule ligand genes which
are a member of the tumor necrosis factor family have a
similar secondary structure consisting of a number of
domains. This domain structure includes a first domain
which is encoded by the 5’ region of the accessory
35 molecule ligand gene. The second domain (Domain II) is
the domain which contains the amino acids which span the
cell membrane and is thus called the transmembrane



Human CD30 1-117 118- 186 187- 240 241-702

Li gand Muri ne CD30_ 1-135 136- 201 -.202- 255

256- 717 wo9sr6061i gand 25 Human 4- 1BBL : 1-69 PCT/USYTI220401 7 4
175-210- 211-762 Muri ne 4-1BBL 1- 237 : 238- 333

334- 3@9 370-927 Human TRAI L 1-39 40- 117

118- 375 376-843 Muri ne TRAI L 1-51 52-111

112- 387 388-873 * The DoR# ns above are identified by the
nucl eoti de 30 boundari_es ach donmin uslng the first

nucl eot i de O@OmﬂénranhﬁltHéFﬁléﬁmﬂénoﬁDPﬂélﬁDﬁﬁ I)sis the proximal, | eotide

ng?ﬁggli extrEe98126896domain and these amino acids are the amino
7122740

ordinary ski®Fiffs vhich are; fPURAJRFEFAREL t° Fhst 9?11u ar mﬁP%%?PC
accessory noTreufeugthedomaihd (DomaincIWie gsneacpdgdubydtb? g%ckadgi ng- -
domains of s e e e use CD40 5
| i gand ge%e éﬁdt%ehageggégﬁg ﬂgﬁ glge%gg Ed ggég éﬁﬁphﬁs B%%Pnerlc
accessory notatlesd gbﬁedﬁﬁyabeeﬁ§ﬁ§F?&éPé6rb9°maln0peTB?|@éﬁ?aﬂlnklng c

Domai n | of éQErQHQEmu££40dbmaiﬂd(Domaﬂﬁn§v§OgEaaEam§ylhakysoh t BBenur i ne
CD40 ligand gene |nar %he art under stand the

10 variety oﬁoéﬁbﬁﬁrf@rﬁc€§s§BFytHHP GFErP?bﬁn aﬁEﬂEsfamlaﬂhlch may be

produced usnﬁeléhalaccesaeéu onl ehel gsray crgenalf sedubhuFebbé humdhe

| | . :
D e ror 18" “Bifbonthr"BapricFeR, BUBRARARy B IRELA-RC6R5 ALY aBRLERHLGS 1 o°
domai n strucmulecuIEheCDehl&egandghﬂesbaee deduced togathepl wish thewhlch
smal | er 869”88&1%58&9::@%&% tBERECRbILCAN 8sCKENANORd 1 babHeaRa bor

exanpl e, a nuri gene and a human CD40 |ig g ne or
second nurlnéonﬂﬂeeﬁlgaEE_QEEéEigeﬂé—éﬂLEEElQQXm §h§3§r?3§0(%PP understand-

that genes efggdsBEoREEeFS8EYuBBLEeHl 8 the other members of the

15 tumoxr necrogis factor family were deduced using computer -
analysis together with comparison to the human TNF and
CD40 ligand domain structure. In Table I, the domain
boundaries of a number of accessory molecule ligand
genes is shown. A diagram of these domains for a number

20 of these accessory cell molecule ligands is shown in
Figure 1. The assignments of the domain boundaries are
approximate and one of ordinary skill in the art wiil
understand that these boundaries may var? and yet still
provide useful identification of domains.



~w Il have at | east gene segnents which correspond to various functional .
- segnents of an accessory nol ecule - | i gand such as the nur 0._lLigand
- encoded by WP&8/26061 i he CD40. | i gand gene (SEQ ID.NO 1). *’Bﬁn’l% % be

. 25 apparent to one of skill in the art that the nucl eotide boundari es
“identified in Table | may vary consi derably fromthose identified for

. the murine CD40 l'i gand gene (SEQ ID NO 5} and still define domains

: which are useful in the present invention. 30 In one preferred

- enbodi ment, the chimeric accessory mopggyker! i gand gene is conprised of
~the nucl eoti des encodi ng ext racel I uI ar dorral ns Domar ns 111 and 1V) of

. human CD40 |igand oper at i vERMAL - 3 ROSI&codi ng

. transmenbrane. (Domain I1) and tbﬁm emmﬂgs wfaﬁ_.mmgjamg cytoplasm c
dormain (Domain ) of the mirin es_of siich
~preferred chi méri c accts@gmynn ol jleculDemaintie s hoRkemaimill Fij guPammalh. IV An
~exenpl ary WO 98/ 260i6 {Cytoplasmic) | (Transmembrane) (Proximal (Distal
PCT/ US97/ 22740 | | Brposiulan | \Biracaiylan o

- sequence for sygiiman 664 | S S42 I DINO. 43438l n 688 ¢hi A8 g accessory
. nol ecul e Iiganqng@,mes of the - prlesent invention, the pucleotides|

encodi ng the extra eett-ttar—d muri ne
je i APZot | deS2B-T83 o

C0 5 ligand g@’ opefati viel y F-Hed t ¢ odi ng

t he transrrerrbréﬁ 9% 0mminl 11) and dytoplasmic domai n{(Domain 1)} of the
human CD40 i gdmevigacmso An  1-4zexenipl ar ya-mascl eof i des-smyuéncaesf-pe such a

~gene is SEQ | D} LigandNO. 3.} I n ot her preferred chineric acg¢essory noljecul e 10

. Iigand gen of TVETTICT{OTT, muCH§ot] rcogrTg t he
extracel | ul7ar (m n g-'IETII anjl P%& nci's ?%ns n%?gaﬁg domai n

(Domain I1) of Imrmarrrr@mo 1-87 ganrd ar es-mupl ezl t1es-pdve huchkemtdsdes|

~encodi ng cyto- ST o m—{iPorratm—t e . gene. 15

An exenplary n EP@'B‘P HF“’ equeh®e fadr suE?‘i qen i1§9'§@0 6. Cther

chineric acces;rcp,r,ma,nﬁl"eﬁ | e opges caniRPl at edafysdt he presemt ' ijnvention
conprise the Auet-eotHges—erecodHrg—the—extiragetdar mai ns
111 and |V) ancii"?"rc'aﬁgﬂ%ﬁblr ane~¥omailn (DNEECn 1) | of 12T-H® 290 BTHERRe 0

| i gand genq;ppIm‘tnbﬁ/ﬁgsy T'nkgGa} 0 the 535 apaICT el isdgsgeen odisgpedayt gpl asmi c
domai n of the hygay gp40 |igand gene. An exenpl ary nticl eotide sequence
for such aplgere—+s—SEo-+b—-No—a—O-hefr—ehtApfre—aeecessory

urine Fas 1-237 238-309 310-384 385-837 -
Ligand

Human CD70 1-61 62-117 118-132 133-579

1%

20 Murine CD70 1-73 o 74123 : 124-138 139-585 -

Human CD30 1-117 118-186 187-240 241-702
Ligand '

Murine CD30 1-135 136-201 202-255 256-717
"Ligand

25 'Human 4-18BL 1-69 - 70-174: 176-210 211-762

Mﬁrine 4-1BBL 1-237 238-333 334-369 370-927
Human TRAIL 138 | 40-117 118-375 376-843

Murine TRAIL 1-51 52-111 112-387 388-873

* The Domains above are identified by the nucleotide
30 boundaries of each domain using the first
nucleotide of the initial metha.onlne of the cDNA as
nucleotide number 1.



nol ecul e |igand genes are contenplated by the present 25 invention in

whi ch the human CD40 |igand gene extracel lul ar domains (Demain |11 and

V) i's oponsedst| vy linked to the nurine CD40 |igand (ROBRAUSHTARHEMENDr ane
domai n <(Domain |y which is operatively linked to the human CD40 | i gand

gene cytoplasm c domain (Domain 1). 30 An exenplary nucl eotide sequence for
such a gene is SEQ | D NO 4. One of ordinary skill in the art

wi || understand that many nore conb3®ations which utilize domains-or

ot her selected s of . .any of accessory no ul e and genes

i ncl uding the huﬁ&’ﬁ ®§ ﬁ%&'féﬂg? the %/ "Hg‘és '&R’F nd genes
are possi bl &haSuctJyplcalaammnanm addemmdry acdessdiey gariear wanlgénes woul d
WO 98/ 26061 . 7 0

32 [ ncllﬁ1 é’utdh $05% rr?éiugfeerﬁies]?y cxlcnk%mgclne?céeags%%/%g szzsr%f ecul e genes
in which t hdon@ame@tamt@mvmamomrn examplear @ susiustst aD40 om a
particul g g gsaao@%n@la%wlae mad (Y 19008 AYLRPEr 3y Aotarfglitied.

ei ther direct an a tl onal nuc eOtI sequence to
nucl eot i des<h 1meé'ﬁ€o@|°ﬁ»'§sl§(%%ﬁ ﬁnq Lequlemaensa MaYe lieaconataasdigd Ry ecul e
li gand geneg E&a&av@q@mm&mh@ Difdlich lre oFpema! iglah cpad iTikReGEi t her

directly or an a d|t|onal q% ?53 ,.Seq e to t nucl eot i des
encodi ng Doﬁﬁ R R G EA #yrtq i WSS gﬁ:& 9S%nd gene.

Thi s nobaeulod wardlichaitye mkiid lofer athiev ant lwmkleuhrxeietzhﬂ:rand thdirectly or:
Py, an aqe) ! Lang e (ueleo Uit ARG ! B ecuil SiBALIIGRACOd! Ng Domai n

IV of apar accessory |gan Hieri c
accessory nﬂhé@bl@aYBbﬁlgéﬁﬁh§§ﬁbu@ﬁm§tﬁ@@t@@qaﬁspﬁwsﬂwdﬁwéﬂﬁmay have

addi tional Rpueheqtriides 19N TeidIker endyer pQ%ts‘é’?&n :LQH@m'l%n algilich are
useful to prow de different, am.no acids in gromtlons One of

ordinary skFPREER ﬁ&eérF jmeric acgrESPLYaRe hd chy Bec ok
conbi nat i onghawa Hﬁr&bbl%OIiEhwsm&ﬂbhoa&ea@homhatcnmmwkouss@Hﬂmar

conblnaagona ﬁgg struc%%r onE% Iat mer gh %ge%e se ment s conprlsfng

nucl eoti'des € I Ng~I'ess tHan accessory
mol ecul e ar soaz@mﬂg@edbemmc@u fsmrlémr segn@@@@ss(@ujo -domadm es. 25

The present suBeRkEIN adles AxeMAGER Botieel, THorC examplCes Huk 1R ecul e
Ilgand genes_Wwhi ch are conprised of _ ,

CD40 ligand gene and a human CD40 ligand gene or a

second murine CD40 ligand gene. One of skill in the art

20 will understand that genes encoding accessory molecules .

' will have at least gene segments which correspond to
various functional segments of an accessory molecule
ligand such as the murine CD40 ligand encoded by the
murine CD40 ligand gene (SEQ ID NO: 1). It will also be

25 apparent to one of skill in the art that the nucleotide
boundaries identified in Table I may vary considerably
from those identified for the murine CD40 ligand gene
(SEQ ID NO: 1) and still define domains which are useful
in the present invention.

30 In one preferred embodiment, the chimeric acceésory
molecule ligand gene is comprised of the nucleotides
encoding extracellular domains (Domains III and IV) of
human CD40 ligand operatively linked to the nucleotides
encoding transmembrane (Domain II) and the nucleotides

35 encoding cytoplasmic domain (Domain I) of the murine
CD40 ligand gene. Examples of such preferred chimeric
accessory molecules are shown in Figure 2. An exemplary



igene segnents of nouse or human CD40 ligand in conbi nati on with gene

- segnents derived from Fas |igand, TNF[err], TNF[err], CD70, CD30L,
4- 1BBL, newoosgéwsit h factor or 30 TNF-rel ated apoptosis |ndGE3HG”W¢§Hﬁd
(TRAIL). - Particularly useful chimeric accessory ‘nol ecul e Iigand genes.
conprise at |east one gene segnent which is derived froma nuri ne CD40
“ligand gene together with gene segnents _or a gene segnents derived from
a 35 different accessory nol ecul e |igand é@ne. The present

cinvention al so_ co ates chineri.c cessary I | .gand, genes in

whi ch the accé@gﬁf 58 S?@P§§F§668f such’8 gene T8 BEY 0 WY 9O

"~ PCT/ US97/ 227400ther chimeric accessory molecule ligand gemlesc Wiy oduced

- have been ”Ddﬁé#é§E£9 £ﬁ98§€1éﬂ‘”ﬁpe igﬁt nh %%@%@‘% SSory
ran nec ani' s

mol ecul e t hat atlo to regulate the
| evel of expreasibalar @ﬁ@aa@%sgé}’ﬂ?lﬁﬁl &&8 énér IV3 sdc &dsompnigie GR4O

protein on f ppf éﬁ&'éénéeinhﬁ EEeoperaﬁh.%iyr gqBKad Ebomurdl%éald@él c
accessory nol ecu ﬂ%i or i meric | ude. am no _aci ds or

in
“sites which %n%ptb?OFE§§§m8W95§§§e%QPW§§%1 &)y @Gy eytoplasmic

'netalIothicwnrdbmﬁimeebemalﬁemonefptnbea&aanacu4p}h&gﬁﬁa Rle®lecasem t hat
recogni ze an am eguence .elt eclrli ca or. .
honasec: {1 cal SAOREEEY  FROLEPETa8' khShepes  BBRL SlicRo R YeRenin, SEQ &P i
Domain | Il. whiNtd: 3. nEkeothepopeefeairedr chdmezlicr ecogsisoryn msilleefisl)e used
- by po?fdtrfiﬁiﬁ% g sr89“kﬁ&°%¥eEEﬁEa§h%EﬁtE%£? RGN 1y %hl@%@fdéﬁjc"

r enoved present Inventron al 50 contenplates chimeric
accessory nDIe%@ﬁ%d1¢@ahhegéﬁ§§apﬁ1%ﬁﬂéﬁ @ﬁ@aééﬁaﬂﬁ§malns JdFdavsl V)

fragnents or | C&ﬁ&rtﬁé&&ﬁ%ﬁﬁténéeatd;ﬁlggﬁ h@hﬁﬁalnt heenft ak@an cey@Ene
~accessory nol ecu an n i ntQ .a second ,accessory
- ol ecul e Ilgaﬁﬁuﬁﬁﬂé g fFaetgaﬁBesBBEF8§t1é8F ERSAGADY [SYER s
“ particular pxﬁémibrmmmalhhenbmamn DPdrmefnmuriaed cDie AdgamdDeeria | |

nuct eot g olbbdrngeReth il TRE 8 BEREbRLE tor' BKBH, o sk S, #nr,

mol ecul e mhlchﬂisNQn GurnOthenpehamevebyabcnsedrVOmnansnleom&n@s'v for the
D40 l'i gan %@Hnﬂi&teamﬁ Eﬁé”B&é%eﬁEcﬁﬁ%thB' oM ?c:Lse gy efore

contai ns human Donai ns hunan Domain Ill. An
exenpl ary nwﬂqgﬁ1%gpgéaﬁegggodlng the extracellular domalns (Domains

IIT and IV) and transmembrane domain (Domain I} of the

20 murine CD40 ligand gene operatively linked to the
nucleotides encoeding cytoplasmic domain of the human
CDh40 ligand gene. An exemplary nucleotide sequence for
such a gene is SEQ ID NO: 5. Other chimeric accessory
molecule ligand genes are contemplated by the present

25 invention in which the human CD40 ligand gene
extracellular domains (Domain III and IV) is operatively
linked to the murine CD40 ligand gene transmembrane .
domain (Domain I) which is operatively linked to the
human CD40 ligand gene cytoplasmic domain (Domain I}.

30 An exemplary nucleotide sequence for such a gene is SEQ
ID NO: 4.

One of ordinary skill in the art will understand
that many more combinations which utilize domains or
other selected segments of any of the accessory molecule

35 1ligand genes including the human CD40 ligand genes and
the mouse CD40 ligand genes are possible. Such
additional chimeric accessory molecule genes would



30 for such a gene is SEQID NO 19. One of ordinary skill in the art

Wi || understand that a nunber of such conbi nations using domains from

t he sanawopsieéoes from di fferent accessory nol ecul e | iREEANISIIRZS nRY

create a nunber of chineric accessory nol ecul e genes which may 35 al

have specific activities and properties. The present invention .
contenpl ates chineric accessory nol ecule |igand genes in which the S
Bormain |11 WO 98/ 26061 32 {
PCT/ US97/ 22740 partlcular E

accessory noRELHAE Ehgaf@lfondneagenss: Chﬁm§ﬁpéhéﬁqﬁﬁﬂ9¥§'Donaln 111 from
a different mateesier genes mmlﬁmmthﬂh@amnq@emeldbm eneodidhnyg Odwaliny

preferred aggb%gFgE@% %Q%fg%pig h%rlll %%o en sed to 5 replace

t he human Dorraln ric
accessory nﬁngeuﬂegenerendr@pera¢aweéwn§1mkedhunamhem4dunemnmy1dr t he

U 0Ly BOEBAR b o814 BB oA TR ggﬁqsﬁ«)fbnafn

V. An exenplary nucleotid uence suc ene 1's
The present epRPEAREoRCHRID Inderm & PartAsuiss GFcessoew'W@ﬂﬁ@uéécessory

nol ecul es t hagaganyahe . MarheRde doaifs theﬁCW@u§69%@n69§rb%§Q%h into or

I f t d f
accoseor y 15TABRACGREREENALrPRELY R ENaAE ARG Ia0R) SUGIEAadtny | be
created by seQaencagtanyhannncleomddseqeanodlhgaDomayn IIHef&@&dan glve
t he accfgsOEXrE?EEEH%haécgégbnguh%ﬁgculéuﬂﬁbbﬁﬁ 8 nk0 ' gfigge another

undesire am no gne nt's—are produced by
i nserting 20°1ﬁF§1§hU°Héde§§6nybﬁDP@@@E@lVBQXnélgkﬁ ithemmeric

accessory ”Bi§88£§y|69389 Qﬁ“ﬁdhﬁ%16H§heﬁhb§@o%§aéeBéﬁﬁence E%q%gbed to
encode t hose p rtic g?ar man-_made_am no aci d segnents in the desired

posi tions. FireFldefeencoddRanPPrain . d¥s o6, § RBFELGRAAK BEFESEORYs may

contain 25 muméeanedelgagaeghaewhlQheceﬁmme&ecsabcéeeary megeenie of
ot her # L ds have been

changed?or 135883 #8H8, GPBERROCrRY fubthis AFhBHs mavPatRucieotice |

segnment s ala@dst@neal nuchprddeS|gn efitbRor endnprobetivéesedomades deri ved

from 30 0thﬁﬁ18§'§£H|ﬁ§eEﬁ§0t8“b¥%&h8e39§?§é98ﬁt”Hh@ﬁB'SElQE the present
i nventi on. The |ncorgorat|on such short sub- mai n segnments or am no

aci d changesheReoPPALLiPREsSORF OFf RBALBAKE FkgéﬁdlﬁlFBﬁsaFﬁeWFﬂ#roductlon

of desired whderstand that these particular combinations are merely

20 illustrations and that numerous other combinations could
be contemplated in which gene segments comprising
nucleotides encoding less than the entire domain of an
accessory molecule are exchanged between different
accessory molecules.

25 The present invention also contemplates chimeric
accessory molecule ligand genes which are comprised of
gene segments of mouse or human CD40 ligand in
combination with gene segments derived from Fas ligand,
TNF,, TNFg;, CD70, CD30L, 4-1BBL, nerve growth factor or

30 TNF-related apoptosis inducing ligand (TRAIL}.
Particularly useful chimeric accessory molecule ligand
genes comprise at least one gene segment which is
derived from a murine CD40 ligand gene together with
gene segments or a gene segﬁents derived from a

35 different accessory molecule ligand gene.

The present invention also contemplates chimeric

accessory molecule ligand genes in which the accessory



the renoval of undesired features of that nol ecule. 35 The

i dentification of domain structures within accessory ceII'nDJecHIes S
wel | knowWWOi98/2606¢ art and . generally requires the ident FOTEEPT A4t
cysteine - WO 98/ 26061 * )

PCT/ US97/ 22740 35 residues within
the accessory nol ecules and the - subs$guent mappi ng of disul fi de bonds
bet ween vari ous cyst ei ne residues. Re mappi ng of various sub-domain

segment s of %@1%%??\%&%% &S.Fa”ﬁa{'ré_%@éh llﬁétilﬁﬁiiaa £BE removAl Lnddd | nvol ves

;
anal ysis of the 0 at sequence o e accessory nol ecul'es and
general |y i nastids within chpaehinarde ageeesgsyamoderudeutthasst agiessue

necrosis . Jdad By hddt 1 LaksLaioRAEEERYR1 BMEOED! REBULBREE R e |
produci ng a predicted structure of _a chineric accesgg&g 0 nol ecul e or an

accessory noll&Mgk OFRPIREH Rl thesRrGRBEPEY oM Yeenbfecul’'es can

t hen be used ddeesd®@ef moleddlé OpBotebndenaanpagticatarotellle mrmhecul e to
be used to.construct fugther _chingtic_accessor | ecyl es Exanpl es
of such mappiThi e ST TRCIE ThE CRABFELCogCaaPbRtvphpLerides er v,
JongeneelhIlﬁhﬂMﬁﬁicwmwlémmhaom@gyincludé;amspQSaCGdsger sndesherhdedl ysis -
shown in Fi 0yfd up proteasd 610463601 s PUENLLAT,ALAG cont enpl al es
accessory nol ecul’e Trgand genes and chinmeric acceSsory nol ecul e

| i gand genes mgtiahleikionine pratengeancageinesprehaases and piphen engt h of

the am nqwig&%%ﬁwnﬁeea?ﬁbse an AMlh¥Cadtees8qu¥ntR @R i gand.
These truncati ons, ma alter The g&gggiiles of the accgssory ol ecul e

| i gand geREGE L i et PRPREC Y-i sIRePRESMABARTSUCh
“truncations paeferredeetiyodbnentey anjjroecastdseh Domadingddd sdgdstnts from
t he accessor | ecul e _gene. and b cal l .d_be.perfor

renovi ng nucl ?(ﬂg;pOéE%ﬁ%%giﬁﬁ %%%%?%s%ﬁﬁ¥€m9g¥§nng%egﬁﬁzcg%%dF%VbIved
in the bipes thgk 1sing et berab svegubateryl vethgnhgmai havet been -accessory

mol ecul e. 5Th%§ﬁ§fig}§a+fdr%ﬁg@éagry nol ecul e 30 I'igand genes or chineric
truncate aCCESSOﬁg nol ecul e | i gand genes naz contain further gene
&

segnents which ke GRS el nbnEenbice AL APsCORtaBRARRESWRRERSTAS ace t he
donai ns renmogskdd hadléeuDe al edanacgefiesyiffiovRéthethe dge@dnsovever,
such repl acenent.of fhe_portions o tpﬁ 35 accessok ¥ nnle&yle %anved by
truncation i§ omalin rfeltp;%%l'g%]ilgs or otner amino acl residues ave

been taken from one accessory molecule ligand gene and

20 moved into a second accessory molecule ligand gene from
the same species. Foxr example, in this particular.
embodiment, the human Domain I, and the human Domain II
from the CD40 ligand molecule may be operatively linked
to the nucleotides encoding the human Domain III from,

25 for example, the CD70 molecule which is in turn
operatively linked to human Domain IV for the CD40
ligand molecule. This chimeric accessory molecule
therefore contains human CD40L Domains I, II and IV and

. human CD70 Domain III. An exemplary nucleotide sequence

30 for such a gene is SEQ ID NO: 19. One of ordinary skill
in the art will understand that a number of such
combinations using domains from the same species from
different accessory molecule ligand genes may create a
number of chimeric accessory molecule genes which may

35 all have gpecific activities and properties.

The present invention contemplates chimeric
accessory molecule ligand genes in which the Domain III



WD 98/ 26061 PCT/ US97/ 22740

36 The chinmeric accessory nol ecul e genes of the pr esent

i nvent i oxygsey26b@ constructed usi ng standard geneti c eRGTAISET22780 net hods
to-operatively link a ~ particular nucleotide sequence fromone accessory
5 nolecule ligand gene to a different nucl eoti de sequence derived from
the same or different accessory nol ecul e | i gand gene. In addition,
standard genetic engi neering met hod$4may be used to insert man-made

nucl eoti de sequenc¢es_or sub-domain n cle e_sequences |nt 10
chineric accREsdrpahbleERyRE FFﬁﬁﬁﬁ°§¥n@° 1gang, gepg, ha gFFnln t he

art wll und@éﬁlaﬁddthathvarDomaln IImefhodsandnyerentlazedssoryroduce

such chinerigc cul S
conver si on H@?%%ﬁu gng"”gh ?n HS gaEQECSEQgE%cgr%Egga ¢hi meric
accessory nnémbudemgnhe mhecmousﬂtaomeln IIfubheobeen vegdehos derived from

differents chydpibbe thedfififgaChndBhCEs o Lhe EBADOIRGhAY using Lhis gene

conver si on are we nown I n e art have been described for
exanpl e in Hoplemule. NFhlﬁthlEGrBFoﬁéeﬁﬁﬁPrY @oéSCPlQQS?erﬁﬁPreS A and

é- 5 PStf'n&éﬁ%&iﬁéBtF?OhﬁﬁQﬂlQD@EL b8ind4h 198he; hﬁhh?gdagaLNh né: P.i<
aol o, _and, A. _Bol | en ues, junder, K

F. A FattahDomPI%eFEapgﬁBF?aHBESE Bgﬁalﬁ Ii§ Bﬁﬁ?naﬁﬁé? ggﬁpbwbthods

Appl ., 4:212D6d89R) IV25 ARokrempEargndudledtidgaseQuenceCGEort su2B: 497 -

(1995); Vhlle ﬁ? Pogulis, and L. R Pease, PCR :
Met hods %%pl £§2§ 13@4?8 Héﬁkel T. and P. A Baeuerl e, Anal
_Bi ochem , 214 351Tb4993¢sembssngﬁntmpncalso contemplateshghasuse of

B'OteChn'queéhl&érfg8aéé88§$r§3Qolggﬁié§08haH cghtéﬂﬂ ﬁ%nchagﬁséﬂih%rs

Bi ot echni ques S&a C%VF JOE gR
Met hods Appl2cid: 98apenges. laﬁart ppEPt 0¥ yin Blace ofy RsPRFRGORaRE R
Kenl er, Nucl@l&oﬁﬁiﬂSoﬁeatheeoaﬁZAO acif1883)endkt ofnahi setgssory of

ordinary Kill he a under n t e d_nut agenesi s
may be Eus%%l?ﬁu#ﬁtggﬂﬁCe Eﬁ%ﬁﬁega %&g %3???03 E& Sgéﬁgﬁ%g gy
sequence to hereneapeérbuueelectunqlaeytaylbe asdd ggquence that may

be used to give the accessory molecule a particular

function or to remove another undesired function. These.
man-made amino acid segments are produced by inserting

20 ‘into the accessory molecule ligand gene or chimeric
'accessory molecule ligand gene the nucleotide sequences -
required to encode those particular man-made amino acid
‘segments in the desired positions. Further, the -
chimeric accessory molecule ligand genes may contain

25 nucleotide segments which comprise sub-domain segments
of other molecules or small segments in which amino
acids have been changed for a desired purpose. The use
of sub-domain nucleotide segments allows the
introduction of short amino acid sequences derived from

30 other molecules into chimeric accessory molecules of the
present invention. ‘The incorporation of such short sub-
domain segments or amino acid changes into the accessory
molecule ligand allows the introduction of desired or
the removal of undesired features of that molecule.

35 The identification of domain structures within
accessory cell molecules is well known in the art and
generally requires the identification of cysteine
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37 produce a chinmeric accessory nolecul e gene of the _present

i nvent i onWOR¥268danpl e, the nutagen kit - provided by Bio ‘ET’E%WZ{{“OH es

may "be used toget her wi th the nethods and protocols described within

that kit 5 to produce the desired changes in the nucleotide ~ sequence.

These met hods were originally described b¥5 Kunkel , Proc. Natl. Acad.

Sci-. USA, 82:488-492 (1985) and Kunkel' et al., Meth. Enzol. Ml ., )

154: 367-382 - .G By sUSi t | [ t negLS protocols 10 .
r.es:.li%%@ w:l.%fulﬁst.%] . ééé@rﬁatﬁtgﬁéftglé%y &2H8NERE

. described hereinand known w e art, i nvesti gator may
. \induce i ndi vi sulSesRErdo MR NG mfedisuliide Pordsy| PetWean ¥AYEPEE ani no

acid sequence cQistWiineh residiASEr VEha naph 18y o6f dveLUHEE8CBuBUlomAihoduce a
desired restrlctlonfggégne reco nlthg ﬁgﬂuence |fio t he gene. 15 This
new restricti SRIBRIHRL AT ARRTRAFEY oL Telomys well enown iBelibfo cut
the gene at thgt pad iigivclrveiadalysiansf usiee i Amino aagbdesequangaedit of

one | of or SRRAATCSERaY Ittad RS SRR oo Sy ARPalOSh S et re
chi neri ¢ accessppamisicec yife Yigarygak styudeure ofynibevezndcussng

synthetic et Badsdinguitd tHd G lor prediles PB! IPG6L OO HeERY [ S hal
the skilled artesian generatlng cleotide sequence of a chineric

accessory predacing 15§ garad Ferypioire of it chinethecacgegsery
conpany WiigChpod etaP |t Gin BidBsd 2y Mol &, JeRis predictedB .
Cenetic Constructs he regﬁnt nventi on co tenplg%es the_use of
accessory nol EEFMeTursanf d:g}?e%é JROLETHES T CaR cBReR Y Used| ERuPELPFGand
genes whi ch averfossermul-donsimysottyimss 30f ofhgeneleculYectorbe Asgdnetic
vector refers_to £.0 Lgation in a
cel l into % igﬁégggﬁﬁﬁ sééﬁ%%&%%ﬁﬁtéf?%%%gfggM§%é§§%§%'- t he
addi ti onal DNExsophest ©f esuddplnapping \studies inchpde| thef stugiessbug

genes conggi npd ip] A MREI® W RGeS | efhi Ordst 1 6XRT ©SahGACYBEYOT S
Thus, the genetic vectors and expression vectors of ,The, presen ' :
i nventi on 5:233-238 (1993) and the analysis shown in Figure 1.

The present invention also contemplates accessory
molecule ligand genes and chimeric accessory molecule
ligand genes which are truncated and encode less than

20 the full length of the amino acid sequence found in the
native accessory molecule ligand. These truncations may
alter the properties of the accessory molecule ligand
gene but some identified activity is maintained. -Such
truncations may be made by removing a gene segment or

25 gene segments from the accessory molecule gene and
typically would be performed by removing nucleotides
encoding domains which are not directly involved in the
binding of the accessory molecule ligand with its
accessory molecule. These truncated_éccessory molecule

30 1ligand genes or chimeric truncated accessory molecule
ligand genes may contain further gene segments which
encode amino acid segments or domains which replace the
domains removed from that truncated accessory molecule
gene. However, such replacement of the portions of the

35 accessory molecule removed by truncation is not

necessary.
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38 are reconbi nant DNA nol ecul es which conprise at least . two

nucl eot i geo9wggeences not normal |y . found together in N ACTIES97/22740

The genetic vectors useful in the present invention 5 contain an accessory
nol ecul e |i gand gene whi ch encodes an accessory nol ecul e |igand which
Is optionally operatively linked to a suitable transcriptional or

tr.ansl ational regulatory nucl eotide sequ¥hce, such as one derived from
a mammal i an, mcr ggal virgl, or 10 insect gene Such regul at ory sequences
i ncl ude seque% ﬁ&ca%qﬁﬁﬂSEFEiF°#6F§ eno§&ee efpitdssion, - such

as a transcrppteentl ipvemttien mhye&haﬂaabtra&ted u@ﬁ%@athnﬁﬁﬁﬁﬁnce to
control tran 1,0 yence blndlng site
within the né%éggéergfg§ﬁ%§glng 585?88F|§Pe°?§688&88 Y% @ontrol -

transcrlpt|opartianéaxtnunlentndatBequenCErémsmrppE|ancessdrywn nati.on.
Particul agly r 0 eguenc e rQnoter regions
5 mHi@EHFe e94bal Pﬁn% ic) Q 8% PEEH@ nucleB@gd@ nESTIERES)

from vari ous lan, “vira and 1 nsect ronDter
regi on d¢?€6Y§daﬁrPW|Fb&tﬁéﬂeoprtﬂéﬁgérﬁptléﬁcssspwy gedecaﬂ@ :
causes transmigahaogeﬁé DNint aaa&ﬁhoandstaﬁhaﬁangehaelc en?ﬁﬁ%%i@.né

nol ecul e Ilgaeg gg fuI Eronnt regi ons I ncl ro ter
found in the"Rb §aW8X VPPEE 58 ERSGF mPBnBaﬂérﬁPﬁ&FoFéééat (LTR) ,

human cyseqegateri ousstbchibnaénhanedebpidensequengesnih@e the -

pr onot er t | t a V|ru and ny . other-”
prom)terfgnomugéggaesg?egég&g R1LERTLAIE00KA" Y8hedNdope BTV OLDET .
be useful 0¢r@énérﬁx9ké%%|0n thGSGrGUWalyouBéergtehdryhaESvarnbuses or .

m crobi al cehd€hods mélNBE QE@ﬂYE@HStEhQEOQﬁEepQﬁEPCHhﬁﬁE¥1gsefU| far

expressing genes and proteins wthin eu otic i'ncl ude manmal i an
cel | pronopt FCSRFBRREBOLREUERNIRRES - F°§eﬁ&§ﬂ9b§:sﬁcﬁe§§ t hose derived

from pol yonecemvessidh mdene&lkﬂéwn5a§1890ENfUﬁa§0bé5N§Qh ténBrBﬁGcEU”an
cytonegaiQV|ru 1Part Lcul arl ousefuiecufethe V|r€ coggglxsand late
pronot ers> whi chare. yplgﬁ?f% F¥ufig 921882868 1
pCT/U597/221m@pleot1de gegments derived from different chimeric
accessory molecules. The methods for using this gene
conversion method are well known in the art and have
been described for example in Horton, R. M., Mol.
20 Biotechnol., 3:93 (1995); Ali, S. A. and A.
Steinkasserer, Biotechhigges,'18:746 (1995) ; Vvilardaga,
J. P., E. Di Paolo, and A. Bollen, Biotechnigues, 18:604
(1995) ; Majumder, K., F. A. Fattah, A. Selvapandiyan,
and R. K. Bhatnagar, PCR. Methods Appl., 4:212 (1995);
25 Boles, E. and T. Miosga, Curxr. Genet. 28:197 (1995);
Vallejo, A. N., R. J. Pogulis, and L. R. Pease, PCR.
Methods Appl., 4:8123 (1994); Henkel, T. and P. A.
Baeuerle, Anal. Biochem., 214:351 (1993); Tessier, D. C.
and D. Y. Thomas, Biotechniques, 15:498 (1993);
30 Morrison, H. G. and R. C. Desrosiers, Biotechnigues,
14:454 (1993); Cadwell, R. C. and G. F. Joyce, PCR.
Methods Appl., 2:28 (1992); and, Stappert, J., J.
Wirsching, and R. Kemler, Nucleic Acids Res., 20:624
(1992). Alternatively, one of ordinary skill in the art
35 will understand that site-directed mutagenesis may be
used to introduce changes into a particular nucleotide
sequence to directly produce or indirectly be used to



39 adjacent to the viral origin of replication-in viruses such as
the SV40. Exanpl es of various pronoters which have been used i-n
_expressi onWRBZPY have been described . by Okianp. and Berw-’{zr@gl | .

- Biol. 3:280, 1983), the 5 pM.SVN Sv40 descri bed by Kossman et al., Nature
+ 312: 768 = (1984). One of ordinary skill in the art wll under st and

. that the selection of a particular useful pronot er depends on the exact
“cell- lines and the ot her vari ous paraﬁ%zers of the genetic construct to

~be used 10 to h ﬁﬁia or, Qgﬂ t .
chinmeric accesé%&}ﬁérr%l thEF& 2 &Iér’lr%(?%v% ?ﬂdl & bgart [ culéa}r? cell Iine.
“I'n addition, apnesentranﬁanylon- SWQH QmﬁmnigauﬁhQMmthSQkal%.pronnter

“which is knOVVn%rovz.HQdeEQr Q&%Ra@n%ud}ate&fey Ry o lugda ac&ggéhéi- ently 15
hi gh I evel to be useful in the present |nv§ ion. | netlp

vectors and ex¥+ERsFBR PEtbors 6pd mrotoc gt?rﬁc‘?’rRFéint“Y’d?P’dbt fal ¥t
~contain varsousoaﬁﬂbaueaalthe delsdgidd toiangeen den adfe imedlebiig« | bosonme

bi nding sites m/ the effjcient translatiQn of th senger 20

RNA produced f?%ﬂ?ﬁﬁc8Xpr é@igquﬁﬁ? FroEnt LY é)§ %ﬁ%iag ¥quence

~encodi ng var|amanke@maE5;Egguaﬂi&J&ggdLJa;LnﬂEEbe8ﬂmﬂ&ﬁ%4&ﬂy(19m&bd to

the accessory gRJiT% hﬁel et g_andl\,%q._rhe Yntdie My rrerll%‘la,g%eﬁ?)ézy nol ecul e
e's dE“TT‘pTESEﬁF‘JrS

| i gand gene Ko} expressed as a 25
precursor ami.néla87y . mﬁvcnséﬁ9b¢@§|Sﬁ&Qmﬂ&¥a9Hﬁd}mutagﬂnﬁﬂlﬁeﬁrQﬁﬁﬁQQ$on

of .transl ajp O”dégékQBeBOh}éE%R‘h' 424 known witHi® ¥eRetdx CNIKLCisa
'contenplated resent I nventi,on therefore |ncluﬂe various forns

of accessory 1nVﬁﬁFgSBF8rIF@§h&n§Eﬁ§% didved sesids chandes

“operatively |iwkédht @eeuulaelinaamr @.ﬂlﬂéﬂedsemiefdﬁ%dird asequern:lfé)rmi' &h Dl
enhancer sequence and al so_opera adenyl atio

Soaorce whldrBEEsaRe" a0 RN hequenddHEL LA IRloR T Hod e
RNA. It is restpicbavanghzyse mmogrm::g:en@taqueamﬁstmum she gdme 35

present '”i’@”t'rﬁﬂf"‘hleh ¢eRER &%tq%erm;ﬁfa as;eqmlmm&h é w for

the efficient replication and expression t hat "construct wt t he
desired cel |l s.tlgrhbe used\poggrEedde gene at that particular p01nt

PCT/ US97/ 22740and use it to a gene or segment of abther accessory
molecule ligand gene. In addition to these methods, one
of ordinary skill in the art will understand that an

20 entire chimeric accessory molecule ligand gene may be
synthesized using synthetic methods known in the art.
This methodology only requires that the skilled artesian
generating nucleotide sequence of a chimeric accessory
molecule ligand gene and provide that sequence to a -

25 company which is capable of synthesizing such a gene.

B.. Genetic Constructs
The present invention contemplates the use of
accessory molecule ligand genes or chimeric accessory
molecule ligand genes which are present in various types
30 of genetic vectors. A genetic vector refers to a DNA
molecule capable of autonomous replication in a cell
into which another DNA segment can be inserted to cause
the additional DNA segments to replicate. Vectors
capable of expressing genes contained in that wvector are
35 referred to as “expression vectors.” Thus, the genetic
vectors and expression vectors of the present invention



sequence may include introns which are derived from native accessory
nol ecul e | i gand genes or, for exanple, froma virus gene. - The
pr esent wowsssbéon al so contenpl ates gene 5 therapy vect @cI/ush?/zdrder e abl e
te directly infect "manmalian cells so as to introduce the desired
accessory nol ecul e |igand gene or chineric accessory nol ecule

| i gand gene into that cell. These gene therapy vectors are useful for
directly infecting cells which have bed® 10 isolated froman ani mal or
patient, or can be dj troduced info an ani mal or patlent and

t hereby a’ﬂ?r’é%??@’%ﬂ?%t”ﬁ‘ﬁe‘“ﬂ SFHERS cEPEChi PRAPRTLAG: 2hnlR&Ptor o
patient. two nucMeoyifigpeequéngenendtenapyalbgt foandhtegetharabhe 15 to -
successf ul | At sfer genes and cause the expression of desired foreign
DNA sequences Have been devel oped and described in the literature. For
-exanpl e, the artThe¢egenetiatvecbdrs anefdlahnf bhe\presestf dnvehtmehi an

Cel | s" tory
Now vor & (GRLA e SEEELaDbY nitBtule B1ank 4BAS WLEAT oalokERO" A 0T,

Intro
eukaryot i ¢ ¥0|FSCEREPTHY| Rglecula higard| vaigh %?aﬂEVé@%ﬁgﬁYusl ng any nunber

of tecf%%ewar uﬂiﬁﬁeaatslans@i\eépneseraﬁeaﬁiﬁeibﬁal or (Berman et
al., Proc A% f QEAE 717£ é1984 DEAE- Dextr an
TransfectloHra?ﬁ%ﬁ braal regriatory ftige pequence. RUER agcad. Sci.
USA, 81: 12%hne deti@@d)froml&chammalﬁ&npnmltr¢b$ahe ¥isabp, opol ybrene. -

transf 'Qﬂhﬁg' dgéﬁgt gggght£g€§i§%op¥dé §&én lgﬁgigﬁﬁncture of the

cel l rane. rtion, one e art wll
understand IeUeREsS haV%@Qhﬂlq@@u%ht@hY|EobglentgeBgc%EBE¢n$19nbntroduce

the Dw%ﬁéﬁché-£eéfaﬁ§c§§§91@nﬂﬁ 6m@§efooﬁléﬂﬂéﬁéefo an |Ntegrate
into the genone of a cel all ow t ression of the desired gene

woul d be us%ﬁ%ﬁaF?Ft?ﬁ§ﬂ§§“ﬁ?eE%n?OPEV%%tFﬁﬂnscrlptlon SpeBPERBFRY, gene
therapy vecdmdsdivig cd tibdsamal bisdDnpi sopé witELhi ohe nésssngarticles for

gg;?ug ;g%%%‘and aﬁ%%gg%gggglsequences which coaﬁ;ol have been widely
descri bed. tiSmscriptismanpteanglagjonSinitiatiemdor t@ng@ryiphionAnn. N. .
Acad. SCi.,ddBidkion(1994); Srivastava, A, Blood. Cells, 20:531 (1994),
Particularly useful regulatory sequences include
the promoter regions from various mammalian, viral,
20 microbial, and insect genes. The promoter region
directs an initiation of transcription of the gene and
causes transcription of DNA through and including the
accessory molecule ligand gene. Useful promoter regions
include the promoter found in the Rous Sarcoma Virus
25 (RSV) - long terminal repeat (LTR}), human
cytomegalovirus (HCMV) enhancer/promoter region lac
promoters, and promoters isolated from adenovirus, and
any other promoter known by one of ordinary skill in the
art would understand to be useful for gene expression in
30 eukaryotes, prokaryotes, viruses, or microbial cells.
Other promoters that are particularly useful for
expressing genes and proteins within eukaryotic cells
include mammalian cell promoter sequences and enhancer
sequences such as those derived from polyoma virus,
35 adenovirus, simian virus 40 (Sv40), and the human
cytomegalovirus. Particularly useful are the viral
early and late promoters which are typically found



Jolly, D., Cancer Cene Ther., 1:51 (1994); Russéll, S. 5 J. Eur J.
Cancer, 30A: 1165 (1994); Yee J. K, T " Friedmann, and J. C. 'Burns,

Met hods OBIOI986eL. 43 Pt A 99 (1994); Boris-Lawie, K ECTUSIA2R]40 )\
Tenin, Curr. Opin. Genet. "Dev., 3:102 (1993);-Td%stoshev, P., Annu.

Rev. Pharmacol. Toxicol., 33:573 (1993) and Carter, B. 10 J., Curr.

Onin. Biotechnol., 3:533 (1992). The pr |nvent|on contenplates

t he use of gene therapy vectors to cd ry out the desired nethodol ogy of
t he present tEan d y

nmol ecul e Irgan%JagﬁgeoFB el |kg%%g %%é sor Qﬁ%@cggﬂh%gI%Irgagﬁfd%%e into

the cell. Naat}clm aal thécSHﬂQ haxappdes of yeriied® PrPmeFarssihjcie

therapy vect ohgvangebAChEEE in e&b&%%s‘i%ﬁt Yeter’d ‘H%Hré 8 I dH S M S 40 -
(Sv40), dengyvi ruses, .adeno- a crat%a viru retrovrruses

One of ordi ndPy SkipRaj Add,Bexg; Lun&d e:ﬁdztaﬁ’at A& e

. therapy vest opMLIVE SV&UOti&scrlbeClbyaKes%blhﬁ e @ilr.eciNatur racicrsd nt o
‘the target f%k&f DNA _whi h encod Sléh %SFSSOQ¥ l.ecul e ligand
and al | ow't haf ég?spgto 1PREY 8 50 s the accessory

mol ecul e Iigamddenstbnddéhatedhé5se&anmépnwpfhanpahtynﬂﬂar useful The

gene therapy YeGhorS:OhebBRaR" 8aCThel BYSRE Q311 1:¥et W3R Wid Yrnes

i ntroducing accessory no e arie y of manmal i an

‘cel |'s i ncl udi YRr hewanparamesers. 0%h§hpagler1@@ﬂé}r C@@Isltgurqtf det dxe msade gene

30 therapy Vestokpybkk eﬁeeaécggsw@ \'h%'lb%‘&iesl?."i‘@afrﬂd‘:%e@fe or die vector
and such vectors can be used to intrdoduce._t, accessory nol ecul e | i gand

genes of the PPEReRHEC| AGEREEERY MmO ﬁP&ehéﬁﬂ?BﬁoE@PFb wWHE R $hoi d st em
cells, anti geparticmaseaéllmgmabl s Iarhdddnionst emec@fl Srddincthet her cells

35 mhrch are pr ent antigen wt h ne stem
i'ncl udi ng - cel?gfgg ﬁ ﬁ& a Fﬁ eF% Pgﬁﬂché'%ﬁﬁf$h§gpqgﬁ> gene
therapy vect ots exprabsegenes 1n the e8rgetotell at a sufficiently

PCT/U397h@¥7491 h level to be useful in the reseﬂ% 1nhentﬂkﬁ9duce a gene
encodi ng an acc ssory nol ecul e g gehe 1nto a human neopl astic cel
such as a lynphonaThé genpgtienvactawe, apd) expressAORL vechars feddie cancer,
I ung cCanGefesONEN i AReRRNBAT 09E 1aﬁmwn%ncariab harabudC Hdd tional

gp;;gﬁ?lﬁgezg$$én?aﬁSy%Zgg&Pﬁgces 1nciud1%g %&bosome blndlnys%%ﬂger antigen

which allow the efficient translation of the messenger

20 RNA produced from an expression vector into proteins,
the DNA sequence encoding various signals peptides which
may be operatively linked to the accessory molecule
ligand gene or the chimeric accessory molecule ligand
gene. The signal peptide, if present, is expressed as a

25 precursor amino acid which enables improved extra-
cellular secretion of translation fusion polypeptide.

The genetic constructs contemplated by the present
invention therefore include various forms of accessory
molecule ligand genes described above which are

30 operatively linked to either a promoter sequence or a
promoter and enhancer sequence and also operatively
linked to a polyadenylation sequence which directs the
termination and polyadenylation of messenger RNA. It is
also contemplated that the genetic constructs of the

35 present invention will contain other genetic sequences
which allow for the efficient replication and expression
of that comstruct within the desired cells. Such



contenpl at ed gene therapy vectors may be used to  introduce the

accessory nol ecul e |igand genes of the present invention into cells
whi ch havgobgiggacengi neered 10 to make those cells capabl e Efr/iNoe8ERAD i NY
ant-igen to the | mune system [11. Cells Containing Cenetic
Constructs Encodi ng an Accessory Ml ecule Ligand or Chineric
Accessory Mol ecul e Ligand 15 The present invention al so
cont enpl at es vari ous cell's which comt@in the genetic constructs of -the
present invention. These cells contain the constructs whi ch encode t he

accessory npofeguUPBCR| BakdigeAudgndntgns whicbnaxzendeldvedr foom genetic
el ements desgatbed a8c893899thaﬂebh1@ 1%98&8 gIH@§909e|ESr”E%aﬂﬁlg‘CrOb'al
I a

cells, eukaryotic cells, inSect cells, ahd vafi ous célls
|nclud|ng hu ﬂmcélVérangﬁPEferred embodi nents of the present '
i nvention, these Thélpresentnihvdﬁtiahlamsoneaﬁtéﬁbﬁﬁté§|bénén0|Ud'ng human

ncludo ol | EnEFpRvERESRe BEEE e aB1e BT NAPER Y aTRERFE. TPar ti il ar |y

preferred armammglian nedpbasoi ascebl $nukbdhceayhéudesivadaaceassbdicygen

presenting cr%iécmzehw Lhe bHHF”SrS}SﬁEﬁE}:% %egasgﬁwgff?&g&m' ate

byst ander antlgen . presentl ng ransgenic
accessory cel%gﬂ%@eﬁﬁpé bﬂto thakecp ésenThﬁﬁeeﬁﬁngnth¢¥§P¥aVEychsse

neopIaStIC W@téhusefuﬁrEoﬁbﬁﬁré@tiynEhféatiﬁgpééifgtwﬁﬂ&hgﬁQvEObE g imune
system h ge or ave.had an accessoi arm ecy such as 35 t
r

nol ecul atef| TEoRt AR AR DA FI?atlentth@§ec€BIP§ QFEeﬁ§@Mrally
capabl e of pimtﬁmduogdaﬁntgean animalt be pavusat sysdethebebyt he present
i nvention a 2 1

PCT/USQ?/ZZ?%%reCtlY ¥K¥g§é éﬂg desired cell w1th1a3that aﬁbﬂ?%nﬁrates t he
i ntroduct i orPaftierkessory nol ecul e | igand genes into a cell which is

not naturally abligahp typed’&#cgtnanthaflp %%B@ofg%fcﬁy%{:gnégfé whi ch

has been enetlcally englneere at c
present ity dﬂ?l%ﬁﬁF?%ﬁf%&l nﬁﬁﬂ%5§?§t%ﬁ?eﬁyﬁﬂéaF?VSe thetﬁ§B§e€§¥P§ i ncl ude

various knover aidsitedeSoBeidnabNA sedREREys ChavablbEéORNagesloBe8chhd.
Langer hans (égééklbed in the literature. For example, the article
entitled “Gene Transfer Vectors for Mammalian Cells” in
Current Comm. Mol. Biol., Cold Springs Harbor
20 Laboratory, New York (1987). Further, naked DNA can be
physically introduced into eukaryotic cells including
human cells by transvection using any number of
techniques including calcium phosphase transfection
(Berman et al., Proc. Natl. Acad. Sci. USA, 81:7176
25 (1984)), DEAE-Dextran Transfection, protoplast fusion
(Deans et al., Proc. Natl. Acad. Sci. USA, 81:1292
(1984)), electroporation, liposome fusion, polybrene
transfection and direct gene transfer by laser
micropuncture of the cell membrane. 1In addition, one of
30 ordinary skill in the art will understand that any
technique which is able to successfully introduce the
DNA into a cell in such a manner as to allow it to
integrate into the'genome of a cell and allow the
expression of the desired gene would be useful in the
35 present invention.
Specifically, gene therapy vectors which utilize
recombinant infectious virus particles for gene delivery



.interdigitating cells, follicular dendritic cells or Kupffer cells and
the |ike which have becone neoplastic. 10 In addition, the present

i nvent i on WOs82686it enpl ates ~ cel I's from various .carci nond&ST/HEEEH0

- ovarian and |ung cancers: whi ch contain the genétic constructs described
~herein. 2In other preferred enbodi ments, an accessory- nol ecul e | i gand .
. gene of the present invention i's placed 1§%£nto cells which may be injected
cinto a treatnent site such as a tunor d or joint. For exanple, the

| | ' d. f th | ' ' : be i ted
"to a1 brobl BEYS RPRAARAIETE Repltdpd ™ Had " SHh Hhmpte, ey, 87"
the surface ofLthandcBl| G.20r¥iseafli,bdmn.adl.s Yar dgadhn Sai actBb 19 o the
treat ment §1684770563uage b8 a8, 9 SRR Iald eolo i R4 ;

presence of the accessory nol ecul’e Sur face of_ t'’hose

cells. These cépPliystPnul Seaceghenegihex., 1:8) | &P PseRugselhatS.
treatment siteg(byghandgl eahlesl, 22atRh$spr@csms ;t hake resulgs, in, the
desired effect_on Eﬁe | ne system | V. thods Utiljzin
Genetic Vect orErhfdmeBHst ARt ¥~ C- Burns@oﬂ%ﬂﬂ%%—]%@?@%my‘lw cul e

Ligand Gene Aa:99 (19be)pr Boefils-Lawaiild,ok.cont aimal & .eM . metdwords, afudd.

altering the i nor gacti vi of Rhu celds, usi met.hod whi ch
i ncl udes int r%@%%dgﬁygn (ﬁggaadcggoglf%fsn%ﬁve‘c ‘e’ﬁ%ﬁd gene
into the hunanReel| Bhagmacolt.hToxtileelacc@8SsGA3 nill XA e dridjarCherenddrl. by

that gene ., bs exgressedin shecsuslage of iiaseaalds. e Ased: 35

I nvention TS ugef ] _ participate I'n an I nmune
reaction eithetn¥engipar gentepplates the sy sdspene therapy vectors

PCT/ US97/ 22740t o carry out.the desired methodoligylof the Rerddemne system
or as part of the inmmune §ysten1 I gh res onéhﬁx)the oreign target. A
| arge variety dRVeRtipg R d%nﬁﬁggﬁﬁﬁﬁhﬁlgﬁﬁgiq? Y A FIRTEIBult s
that the accesgolgctubeettibend gent gena ichimebriedaretesdorntnoideuliesi red
cells. The t hods include. _ex. yiv o Y

vari ous ot ‘ﬁgr nﬁé??irolésg\?ﬁlecﬁ‘%t% tlylr?vo e\}& i %2’3’?3’#115;1 W%%%ng—?%ge \a'/]g%%%rs '
or gene _t hdefippedeandr ysied @st lgerenith@rapy Marhers maldidinglude
injection diregiiysi DLBrbRE WeFVREERIERMi ABLs 40 (SV40),

adenoviruses, adeno-associated viruses, and

retroviruses. One of ordinary skill in the art will
20 understand that useful gene therapy vectors are vectors
which are able to direétly introduce into the target
cells the DNA which encodes the accessory molecule
ligand and allow that DNA to persist in the cell so as
to express the accessory molecule ligand in the desired
25 manner within the cell.

' The gene therapy vectors of the present invention
are useful for introducing accessory molecule ligand
genes into a variety of mammalian cells including human
cells. The particular cells infected by the gene

30 therapy vector will depend on the various specifics of
the vector and such vectors can be used to introduce the
accessory molecule ligand genes of the present invention
into hematopoietic or lymphoid stem cells, antigen
presenting cells, embryonic stem cells, and other cells

35 which are capable of presenting antigen within the
immune system including cells which have CD40 on their
surface. Further, such gene therapy vectors are able to



10 ani mal or human. " Ex vivo nmethods are contenpl ated wherein the
cells into which the accessory nolecule ligand gene is to-be

i ntroducwo 98reoéisol ated fromthe animal or patient and PCI/seT/22tM® gene i s
i ntroduced into those isolated cells 15 using suitabl e nethods. Exanples of
useful ex vivo met hods have been described for exanple by Raper, S. E.,
M Gossnan, D. J. Rader, J. G Thoene, B. J. Cdark, D. M Kol ansky, D.
wW Ml ler, and J. M. W son, Ann. Surg. 42 223:116 (1996); Lu, L., R N
Shen, and H. E éoxrre er, 20 Cri Rev. Oncol. Hematol ., 22:61 (1996);

Koc, O N., iptro J5° KICQILNG BN \RCERRFLY rokecydechigand s L.
Ger son, Semg‘EneOnm}io a 28unddin (AO9F)astichesll Lsuch sedh lymﬁho&y Curr.
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90: 1927- 193341897, , oisan eancenttodnysiunpCdpable oficacvimgdasel | s,

for treatd n%rﬁf'ﬁ%fé’% Stdf1s or | SMES .ﬁé‘rlﬁan S, Focy! tured

| eukem a cel | asts infecte retroviral vector

encodi ng 30 mmndqm@pqw%tmqmtmweﬁl@ ntBarsher, Sthe an

approach, | fedrtieiplatdwigeise embkabylifdatols a4 used a@it empl at ed her e
I n that thether eut i ceIIs are stllﬁ.l te gwtro by anot her cell
line expressithf e the ARRIFITHIIXU&A ?a]g]aﬁﬂ)“ the| et al.

in 35 Bl ood p&%seﬂﬂﬂ&rﬂfﬁrﬁ::(dﬁ%to deskYs heh chreidnes He:EEn engﬁteéﬁ:!éditi ng
T-TILs (tums infiidt I cel toto f .Ilcularlrrphoma
(FL) cel smt-t;-'y é‘%&%l%ﬁéél%el%%@%f%’ pQrteﬁ(érftl anq;:.gen eHd

PCT/ US97/ 22A4gwune system. 45 them in vitro, to
FL B cells which were previously cul tured wi th CD40OL-expressing

fibrobl asts. Theé gropose an adoptlve | mmunot herapy in which T-TILS

stimul at ed i%F-hi met hod al so

requires in vitr %ﬁ%ﬁ%ﬂ%@@ﬁ with

anot her cell |ine s S$HHYy an accessory nol ecul e. Fol | owi ng
t he intA&duct i on Tife tpmawm inventuiim@also conyt ey laresd \eaﬂp:ms 0 assure

that the ac I Jfl.ﬁ:ri %ﬁﬁ %ﬁfh Iy introduced
into those %%%'&%r)ﬁ}{aggelg%grﬁéﬂ] ‘Jh {% at gcd cells are in ro uced into
t he pat i ent PaesesRt dtn‘@fg?ﬂé?}? §i Thege aalls lfé?é'tqaf-n fihe constructs :

which encode the accessory molecule ligand gene and thus

contain the various genetic elements described in

20 Section II.B. above. These cells may be microbial
cells, eukaryotic cells, insect cells, and various
mammalian cells including human cells. In preferred
embodiments of the present invention, these cells
include various neoplastic cells including human

25 neoplastic cells. These neoplastic cells may be of any
cell type and include cells of the immune system, and
other blood cells. Particularly preferred are any
neoplastic cells which may function as an antigen
presenting cells within the immune system or which may

30 stimulate bystander antigen presenting cells by
expression of a transgenic accessory cell molecule of
the present invention. Typically these neoplastic which
are able to function to present antigen to the immune
gsystem have or have had an accessory molecule, such as

35 the CD40 ﬁolecule, on the cell surface. Generally,
these cells are naturally capable of presenting antigen
to the immune system, but the present invention also



the circulation of the patient. In preferred enbodi nents of the present

cinvention, cell surface 15 markers, including nol ecul es such tu kers
or antW@eﬂQ@W@ent ify the cells are used to specificall yF 9§’5?7§§
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' molecule ligand expressed on the surface of that cell.

20 The fibroblasts are then injected into the treatment
site and cause the desired jmmuno effect due to the
presence of the accessory molecule ligand on the surface
of those cells. These cells stimulate other immune
cells present in that treatment site (bystander cells).

25 This process then results in the desired effect on the
immune system.

IV. Methods Utilizing Genetic Vectors and Constructs
Containing an Accessory Molecule Ligand Gene

The present invention contemplates methods of
30 altering the immunoreactivity of human cells using a
method which includes introducing a gene encoding an
accessory molecule ligand gene into the human cells so
that the accessory molecule ligand encoded by that gene
is expressed on the surface of those cells. The present
35 invention is useful for any human cells which
participate in an immune reaction either as a target for



Marshall, and S. H Cheng, Ann. N Y. Acad. Sci., 772:126 (1995); and,
Furth, P. A, A Shamay, and L. Henni ghausen, Hybri doma, 14:149 (1995).
In a tymweosesneosr application, a gene therapy vector cont@QIwUgy7/azv4@0
accessory nolecule ligand gene is introduced into the . circulation or at
a localized site of the patient to al l ow the gene therapy vector to
specifically infect the desired cells. In other preferred enbodi nents
the gene t herapy vector is injectedﬂdirectly into the tunor bed 25
present in an ani mal which contains at st . sone of the . cells into
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ani mal . p rred enbodi ments of the present invention, . t he
I mmune }%ac??%ﬁa%rofeég%%sé of a human patient or 5 animal is altered by
i ntroduci ng t he Bxceixorpehbbdegunre contegahdtgénwheneanEhbspeihsluding

huran cel | o0 chnflglierne aR8<886895YePRECYEGaRECTERL 20 Lhcpee

surf ace. | s 1 nclude hufman cel I gen presentlng
cells and obRFEPENFHa: AESeleelpierafroe ﬁb%p?ﬁ%@?é ?B Paﬁ%PQEnaﬁﬂesentlng

cells whlchtnaﬂethaegéﬁeasstynteoduceQXﬂﬁessthhgeaﬂgesaeéa aehggul e on the
sur f ace, of the cel%lor cg%lé mhiﬁh arg cap stlnulatlng In sone

enbodldk SUSHRE ARHERPLGr MGERREE or yERBTRLEP € grﬁﬁﬁ YL oRE YiVOLeTsurface of

the cells |mﬁthmﬁschaveebaenedescyibédnﬁbecekemplgahﬂ Baperij sSt oEbe

i ntroduced S ¥ELYsM aﬂgdéychanglITﬁg?HQtsBothh@lggﬁesBory

nol ecul e may resu ?ronl down-regul ati on f hat "accessory’nol ecul e
on the surfﬁﬁeK%$a%%Eﬁ'cB+I@ Mhlééﬁe aRfodi ¥nt¥ilspa, Ann. Surg.,

223:116 (1996); Lu, L., R. N. Shen, and H. E. Broxmeyer,

20 Crit. Rev. Oncol. Hematol., 22:61 (1996); Koc, O. N., J.
A. Allay, K. Lee, B. M. Davis, J. S. Reese, and S. L.
Gerson, Semin. Oncol., 23:46 (1996); Fisher, L. J. and
J. Ray, Curr. Opin. Neurobiol., 4:735 (1994); and,
Goldspiel, B. R., L. Green, and K. A. Calis, Clin.

25 Pharm., 12:488 (1993). D. Dilloo et al., in Blood
90:1927-1933 (1997), describe a method, using CD40L-
activated cells, for treating B-acute lymphoblastic
leukemia (ALL). They cocultured leukemia cells with

fibroblasts infected with a retroviral vector encoding

30 CD40L, then injected the cell mix into mice. Such an
approach, if taken in'humans, would differ f£rom that
contemplated here in that the therapeutic cells are
stimulated in vitro, by another cell line expressing the
accessory molecule ligand. Schultze, J.L. et al., in

35 Blood 89: 3806-3816 (1997), describe a method for
stimulating T-TILs (tumor-infiltrating T cells)
cytotoxic for follicular lymphoma (FL) cells by exposing



;ovarian cancers

i cells into which the accessory nolecule Iigand gene is 20 introduced have
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. The prefeerred nethods of altering the i nmuno- 25 reactivity of a particular
. cell are applicable to manmmal i an cel | s éncludlng human cells. These
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- PCT/ US97/ 22740F 1L t8 b%2FaRrute, At ' ing ments, the
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. capabl e ofypr ephih8dgene@BhsIBRehO st lsBF1 S P BITEP S N ainsd | Y
. engineered to |n roduce tEe genes enc d|n th nDIecuIes requi red for

. anti gen presert 8013 AELdding eﬁé? 1%y 3¢ dOEFSBSEHAHR e,
“and thus all ow;lwepstlenaeéhxihécr att aaSparctllffiid:isa.lteardri EHrgutISe nints

. cel | s. The ccess ul and may._t hen I ntroduced into
these artifici%f® aﬂ%?ﬁéﬁnng ﬁ%lﬁb% pag gﬁ Vﬁ?\§§$€%iﬁﬁgeue wel | known
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isolation methods are well known and 1nclude such

20 methodologies as fluorescence activated cell sorting
(FACS), immunoselection involving a variety of formats
including panning, columns and other similar methods.

The present invention also contemplates introducing
. the accessory molecule ligand gene into the desired
25 cells within the body of an animal or human patient
without first removing those cells from the patient.
Methods for introducing genes into specific cells in
- vivo, or within the patient’s body are well known and
include use of gene therapy vectors and direct injection
30 of wvarious genetic constructs into the animal or
patient. Examples of useful methods have been described
by Danko, I. and J. A. Wolff, Vaccine, 12:1499 (1994);
Raz, E., A. Watanabe, S. M. Baird, R. A. Eisenberg, T.
_ B. Parr, M. Lotz, T. J. Kipps, and D. A. Carson, Proc.
35 Natl. Acad. Sci. U. S. A;, 90:4523 (1993); Davis, H. L.,
R. G. Whalen, and B. A. Demeneix, Hum. Gene Thex., 4:151
(1993); Sugaya, S., K. Fujita, A. Kikuchi, H. Ueda, K.
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eancer cell which is capable of 465 englneered to act as an ant t gen
presenting
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~cells using_the resent_rnveniion 15 selected to
correspond 19%° ?%%za&%%%ébryHﬁﬁggﬁul -pReseRt Bn YReker, apfideeCof the
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The present I nventi on so confe at es terln e lnnunoreaCtIVIty'
- of human orHenpighangen g ggbrldoma, 14:149 (199 In a typical :
application, a gene therapy vector contalnlng an

20 accessory molecule ligand gene is introduced into the
circulation or at a localized site of the patient to -
allow the gene therapy vector to specifically infect the
desired cells. 1In other preferred embodiments the gene
therapy vector is injected directly into the tumor bed

25 present in an animal which contains at least some of the
cells into which the accessory molecule ligand gene is
to be introduced. |

The present invention also contemplates the direct -
injection of DNA from a genetic construct which has a

30 promoter and accessory molecule ligand gene followed by -
a polyadenylation seguence into a patient or animal.
Examples of such useful methods have been described by
Vile, R. G. and I. R. Hart, Ann. Oncol., 5 Suppl 4:59
(1994) . The genetic construct DNA is directly injected

35 into the muscle or other sites of the animal or patient
or directly into the tumor bed of the animal or patient.
Alternatively, DNA from a genetic construct containing
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of the pregengniigbhypielsehtaeif %élﬂé“%v}ﬁ%?%é’ﬂﬁé%@c twapd gene or
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Neopl asi a expresg,the, acoess erﬂq]@ri’%es(?lbd:rﬂeerﬁﬂ%ﬁ%%e Rk el of
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result from down-regulation of that accessory molecule

on the surface of such cells. In some embodiments, the
cells into which the accessory molecule ligand gene is

20 introduced have at least low levels of the CD40 molecule
present on the cell surface or are derived from cells
which did express the CD40 1igand molecule on the cell
surface but have reduced or eliminated that expression.

The preferred methods of altering the immuno-

25 reactivity of a particular cell are applicable to
mammalian cells including human cells. These human
cells may include. neoplastic human cells such as human
lymphomas, leukemias, and other malignancies including
breast, lung and ovarian cancers. In some preferred

30 embodiments the cells are normal antigen presenting
cells of a human patient such as monocytes, macrophages,
B cells, Langerhans cells, interdigitating cells,
follicular dendritic cells, Kupffer cells, and other
similar cells. In preferred embodiments, the cells are

35 1lymphocytes which acquire altered immunoreactivity when
the accessory molecules of the present invention are
introduced into those cells. In other preferred
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of ordlnary S art wll understand that” nunerous pethods are
appl i cabl e mﬂfles which | 3%e (et Ana el hingdPaRbp | s ihresenrting

contai ni ng tif: Gesre ngién_gm@@e a§p§§§f@r(uaytﬂ>@cgéﬁetlcailgand back into

th t t d t hat h t
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ot her ma| i e r | N4 £&H%%F eopl asia is
a neoplég% égggﬁﬁléﬁ\éé?%%ﬁgggtﬁglggwﬂg presz%%lng ce th? ?hephunan
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cells, ; t'l'ﬁﬁé%ﬁ&ééé’éh?%&féé@lefﬂééﬁ&”@éné’eﬁ%ﬂEhén%’é| s, Kupffer
an

cells, 1 ke. |n ot her referrﬁg nents, the, human
neopl asi a i SLAETQAMGER 2inte thepearerbicigt a&&AﬁEH(REESG B429r CLL, |ung
cancer, 25 hfeilsd . CaEEioudVieeses apacwelBrknodhein sthe | biteratengl asi as.

The genet h&ﬁ§9%$g enetﬁ%tﬁg@sérggéélgﬁfagegg 1 stﬁﬁi@p vect ors usef ul

in the |n Ghan he presen? i nvention
have been(ﬁﬁunqtmmhfﬁsam@v@nﬁn@emn@t@ﬂ%n%ﬁmgt¢%bls swchhrehceldronoter is

operatively c&f&i@ef&?i&ﬁ @fceﬁé%yoa@é@wﬁeoflpﬁﬁ@h&emes an@r the
chimeric accessor ecul I gand gene which is
therefore this aspect of the present invention may be
easily determined.

20 In addition to the above normal human cells, the
-present-lnventlon also contemplates introducing the -
accessory molecule ligand gene into various neoplastic
or malignant cells which optionally are antigen
presenting cells. Such human neoplastic cells which are

25 contemplated include leukemias, lymphomas, AML, AMML, or
CMML, CML, CLL and any neoplastic cell which is capable
of stimulating bystander antigen presenting cells when
an accessory molecule ligand is introduced into that
cell. Also contemplated are neoplastic cells such as a

30 breast, ovarian or lung cancer cell which is capable of
or is engineered to act as an antigen presenting cell.
However, the present immunomodulation also applicable to
other malignancies not specifically identified and thus
would include any tumor of any cell capable of

35 presenting antigen within the animal or human immune
gystem or any cell which is capable of acting as an
antigen presenting cell or capable of stimulating
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present on th n neo a5|a be. tr The arlous gene
t her apy Vectoﬁ? © t?QﬁuWﬁﬁﬁnﬁnghgg lﬁga?ﬂegﬁ?gsen i nvention
i ncl ude 30 veg@aﬁacﬂﬁaﬁiynpreﬁgm&é@ efbodimenty, | thecacagshorgn cells.
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adaptabl e to t Scr present invent
The present i m@&hg Qﬁnﬁhﬁwﬂ%&%ﬁnﬁhéﬁﬂg%th@nahﬁ §§1?9E§doF°gene t her apy

i ncluding the Jgiddsori tReie accssSorpimdlecut®nNpreyésfic, oB28he16 (1996);

~ Lu, L. et al.
: 'surface of the cells for which altered immunoreactivity

is desired. In one particular application of the
20 present invention, the immunoreactivity of a cell which
. expresses the CD40 molecule on the cell surface would be
accomplished by introducing the gene which encodes the
CD40 ligand molecule and more preferably the murine CD40
ligand molecule.

- 25 The present invention also contemplates altering
the immunoreactivity of human or animal cells by
introducing an accessory molecule ligand gene which is a
chimeric accessory molecule ligand gene into the cell.
The various useful chimeric accessory molecule ligand

30 genes were identified above and could include a wide
variety of molecules and allow the unique properties of
those chimeric accessory molecule ligand genes to be
utilized to alter the immunoreactivity of the target
cells. In preferred embodiments, useful chimeric

35 accessory molecule ligand genes are genes which encode
at least a portion of the accesgsory molecule ligand
which is capable of binding the accessory molecule
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of 20 vacci ngtdRgr&Re a@éﬂ@élﬁgéhnéécésgéfﬁ%éié‘wfé P{§aRASGene, CONPrising

administering to that ani mal a vacCine - containing 1nmunogenic ani nal
antigens ca ctly, the QeRetis YeftmEs AP FRReEHC( PRRSEFNGEF agai nst
the desi 1,66l @ Ded Sk t §68s hehe b %d@@f@rot:%@lﬁr@geﬁt 25 gene.

encodi ng an accessory ol ecule i sent e tlon also

cont enpH o< RERTERE JFRVE R | MEPPAREA WL oh 5 speran Lye I ol o

adninisterlr@hékﬁbgﬁsmnrymmoheculeehb@dwdt¢enenﬁuhb@madcbgnalgen capabl e of
[ 30 t

causing a PO %?a?g xﬁﬂloge éﬁ%’ﬁ@ée %n%éﬁéf”&nﬁ%‘% 3 haPLLE Lfgponse 0

a particul a tor Ining a gene including
t he accessorgn |%§qneremen¢|genﬁh@en%he|gem¢ﬁecp@?%t@n$argemeeu¢nent t he

vect or QUioYPEhek s | NAh@dyeRd enéﬁai@ytxP@cttmr@ﬂeme s88RS _
desired and j he deslred accessory nol ecul e I| resent i nvention

al so comtenptY eI CPPAHRNERS r 2ACCeRRMEE ‘% ]n%hlﬁ'%aril PePt c
pepti de or pepdicleimedc accessory molecule llgand gene.

V. Methods of Treating Neoplagia

The present invention also contemplates methods of
treating human neoplasia comprising inserting into a
20 human neoplastic cell a gene which encodes an accessory
molecule llgand S0 that the accessory molecule ligand is
expressed on the surface of the neoplastic cells. The
present invention contemplates treating human neoplasia
both in vivo, ex vivo and by directly injecting various

25 DNA molecules containing a gene which encodes an
accessory molecule ligand into the patient. However, at
a minimum, the present methods for treating human
neoplasia involve inserting the gene encoding the
accessory molecule ligand into the neoplastic cells in

30 such a way as to allow those neoplastic cells to express
the accessory molecule ligand on the cell surface. The
expression of the accessory molecule ligand gene in
these neoplastic cells modulates the immune system to
cause the neoplasia to be reduced or eliminated.

35 In a preferred method of treating human neoplasia,
the method further comprises the steps of first
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: 54 be present on the same vector as is the gene or genes - -.encoding
~the accesseyosmsbecul e |igand. The vacci nati on net hEBUSY7/2278

‘ present inAvention are general in that they may:be used to produce a 5
: vacci nati on agai nst any predeterm ned organi sm such as avirus, a

. bacteria, a fungus or other organism In . addi tion, the present

: vacti nation nethods nmay be used to - prodlice an i nmune response agai nst* a
- neopl astic cell ot her preferred e di r%:nts at he VaCCI nation
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. construct or ap&&ﬁlénthe.mp}th\eeﬁhﬁfsertln@“lIJC‘dtd:(IfHali‘@olﬁtﬁd@&tﬁé)ﬂiy mol ecul e

O d whi ch h
ohimeri o accesBEPR ABEAE e Th ah G on S Ba R Ye 0 AR ] cat a
portion of themaﬂnecnéecmdgandgaod that ddwe.adgesadry tm]e‘a‘cmleeoﬂ.zagmdl hent s,
the vaceinai oy osBRINAG Whid IhBTA:NE T Gl LIl aoPfles amthe

; m ni num t he acce sory no ecu Ic@&a gene or I meric accessory

mol ecul e | i ganbuganeneppilasti Iawing i agcersonomolesule a

- prlormtler lsequegeeawﬁl eh @hreee&ﬁ:fta!& of &eﬂt _Q,%Sll?rhﬂi tHeh aep&e&t §é’c:i}’1?ackth t
- ol ecul e |gan ene resen | ent].on S errp al es a
“the vacci naPF8nthe Maﬁa?a&ﬁq e a?rtf’erﬁl 4/’5‘& ?(/)Wr]cﬂ

capabl e of expaesswﬁglannalmmrr@/ t:rhﬂtemlin&aﬁownwb%dm tdurel app]aiéabnéar

-cell or mto h PG | f expressing
“at |east aggl n P5 Pagh ?' thtr‘ll % 1-Terronq;glﬁl ar%wo}b B’lass VI rus
- pol ypepti de nayohéaenpnes§@@ Bﬁma1ﬂn¥qdmng(ﬂheh&dQﬂ$ﬂQrY mOLemmbe whi ch

expresses the ﬁggsga%&c@'ﬁ% &Hd g%tklfi 3 qfelatcedﬂesé gnééﬁédea&écul ar

enbodi nent, the ovI rus olyp SO expressed In at |east one
cell type vedhi knews éPg&ﬁQsﬁﬁ%nd serves to nodul ate the i mune

~response found in reheoeeette@mfat%d/aféﬁﬁb'ﬂs @E H8Leialg human The

: t i t | t t, t.he 35 t.roduct.i
ol ocul e | L5aniegRIBSRA B2 SBEE AR P AR 1EY 1R BFR of

- patients w th neophesiasoitdcindimg i lympghonassf drméthtur&m.dlamimsl;hehe
: malignancies. In preferred embodiments the human
neoplasia is a neoplasia which involves the antigen -
presenting cells of the human immune system and includes
20 monocytes, macrophages, B cells, Langerhans cells,
interdigitating cells, follicular dendritic cells,
Kupffer cells, and the like. In other preferred
embodiments, the human neoplasia is a leukemia, a
lymphoma, AML, AMML, CMML, CML or CLL, lung cancer,
25 breast cancer, ovarian cancer and other similar
. neoplasias. _

The genetic vectors, genetic constructs and gene
therapy vectors useful in the methods of treating human
neoplasia of the present invention have been disclosed

30 above and include constructs in which a promoter is
operatively linked to the accessory molecule ligand gene
or the chimeric accessory molecule ligand gene which is
in turn operatively linked to a polyadenylation
sequence. The methods of treating human neoplasia

35 contemplate the use of genetic constructs, genetic
vectors and gene therapy vectors as described in this
specification. In addition, the present invention
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55 accessory nol ecul e ligand gene introduced conprises at - | east a
porti onwas ogrdedsiFas | i gand gene and upon expressi on t heCEASeHR040/ | i gand
‘induces the cell death of cells expressing Fas on the cell surface. This
5 process leads to the reduction of the destructive i nfl ammat ory
process. ' The followi ng exanples are provided to illustrate

various aspects of the present inventi 88 and do not limt the scope of

t hat invention. 10 VIT1. Methods_of Treating Arthritis The
present i nRARTRP LA RS coRe W e aPE sDIR t Watch ‘Fontalrt*f‘ eAki -.h@aﬁF—tﬂrl ti's

conpri sing géﬁ@rémdﬂ@dimoaﬂ a@d:éésory m@Béd:ﬁléi\hli:@amvgeﬁéen thagsf or med
wi th an accessor n_preferred 15

enbodi nent L°th 'xae&p?lés'gﬁl%nn%? % ’fa:b%c%s%"ﬁ‘?@gﬁr% %ﬁ schlr Tligand or the

stability degmtme@em@emeshe surface of 'the ceI | s has been
alteredsin thesg ngel embSIDRGLEENGE tﬁ@e%fégéﬁéow ReegH © 119and
functlons in en anc manner 10 aid i A [he trear nent arthritis 20

within the §kg rﬁellmecw@%wngn%ﬂtmﬁa%ow gtasare legabedngthuman
arthritis hot Médstyioge AXFIHYQD spbd Bormed 4 £ @RdT Yoéd wEthDA ¥REI ous DNA
nol ecul es cg)nt ai ni ng e,gk(’as whi ch el?g(gde t he eful accessory nol ecul e

| i gand YR (RRE12RY ent E2L8/F 1B0% f'iﬁfpb?%ii‘éo?@%&n%eta% desi gned
to rheumat civinar tdw inesplaet Lieli ogll hosgether debich | deasurivet hef exthpke.

sectio el o t reat ment of
rthri S U v i crSeeFakeq VP Bl CAMEFR R oniaty

chinmeric acsskbdry Thﬁemm%emt ghirveReirig wwmlatc@sj mtlp@dm@ﬁs of t hat

gene bei ng tCS?éé ﬁ?fé&m huméﬂ‘%é’éﬁi&éfé‘t PESEPS O 1Y Maﬁﬁé’i—ebéagﬁi)d genes.
I n ot her ment s, chineric accessoré%rrpl ecul e |'i gands

be producedi-‘li&??ﬁ%‘r}g z’rr?‘fbo o‘b}h%u‘h’%m‘??oth?‘il‘féfs%% kRl 2 98Ny ecul e
| i gand geneavhildie esedéds Ngn CiddEssSrR aEBEO! Ve SBlgmh&cs& echagarkdse have an

al ter o St LIS dhbfocuye SHUL8E £l GEbLEaHRETuMED LDEKEL oor

PCT/USQ?/ZZﬂﬂ{)tumor cells thereby causing the cells to participate
in an immune reaction. The gene which encodes the
accessory molecule ligand may be present as part of a
gene therapy vector, genetic construct or genetic

20 vector.

In preferred embodiments, the accessory molecule
ligand gene is a chimeric accessory molecule ligand gene
which has at least a portion of the murine CD40 ligand
gene is used. In other preferred embodiments, the .

25 accessory molecule ligand encoded is capable of binding
an accessory molecule present on the human neoplasia to
be treated.

The various gene therapy vectors used in the
treatment methods of the present invention include

30 vectors which are capable of directly infecting human
cells. Such vectors have been described in the
literature and are readily adaptable to the methods
described in the present invention.

The present invention contemplates the use of any

35 type of gene therapy including the methods of Raper,
S.E. et al., Ann. Surg., 223:116 (1996); Lu, L. et al.,
Crit. Rev. Oncol. Hematol., 22:61 (1996); Koc, O. N. et
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. in the local environnment around the cells. in whi ch thes ' '
accessory WEI982#M6L | i gands are “expressed. For exanpl e, ?ﬁ%@@?@"ﬁ“
preferred” 5 enbodinents, Fas'ligand stability is -altered on the
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nd
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preferred enb@imeMiyer at 72233 (ho96k; pPrenvicef H. ethat domai Noli.s

whi ch h ' | f h
present i oh AoV LRg] | 095611930 0s) ; bnblabooke gElgste. Ao ot er25

donai ns frontdLhélJHﬁﬁ@ss%ﬁ@ ﬁ%leéh?%GIFQKﬂﬂnghééeﬁf A. ethélpnegﬂnL
i nventioni g fforga gifderent. do-mnz@ﬁ H.‘?ss), BaMBLBE6ESROM B, Makecul e

| igand. Particularl preTerrea as_chineri.c accessory nol ecul e
| i gand genes rdde L nef ?%Bofl?ﬂé)huﬁﬁﬁlﬁa§ | Cgakd BfePatirvel y

l'inked 30 witpdmiNnatdl] méadhesaDuse. Eaa. l,l92H952§h|(§995)path§§é§f

conbi nati on r I s n ta e Fas_| Iac n
Donai n |:| Y I Pt aiﬁ——%ifs# o ??rgggl 233%8 g&ﬁ'&'gt he
activity of tﬁe L. hunﬁﬁlFaQMngdﬂd_gﬂnhaaﬂ_aﬂnﬂLed7735126 (1ABEénnat|ver,
in ot her Bkﬁf%ﬁﬁﬁﬂhEWqu'“qggérlaQﬁa 1ﬂui%96(f§?55Lg?BGaH&EFh‘SJUS%@ to

encode the nurine he surface o S in ale of the
human Eas e _Ther. , 6:603 (1995) Evans, .H. et al.

PCT/U397/2274thn. Gene Ther., 7:1261.

‘I

VI. Methods of Vaccination
The present invention contemplates methods of

20 vaccinating an animal against a predetermined organism
comprising_administering to that animal a vaccine
containing immunogenic animal antigens capable of
causing an immune response in that animal against the
desired organism together with a vector containing a

25 gene encoding an accessory molecule ligand. The present
invention also contemplates methods of vaccinating an
animal which include administering the genes which
encode the immunogenic antigen capable of causing a
desired immune response or altering the immune response

30 to a particular antigen together with a vector
containing a gene including the accessory molecule
ligand gene. In this particular embodiment, the vector
or vectors introduced encode the immunogenic antigens
desired and the desired accessory molecule ligand. The

35 present invention also contemplates that the gene or
genes encoding the immunogenic peptide or peptides may
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1l of the 5ﬁ§ch'&éﬁ@agﬁ%eaﬁT@%déﬁg&ﬁy mole%hlbhq d§ 8o (AT hhe Fas
| i gand gene,nmakes, the Fas |'i gand mdre stable , nore e ective in

t he tr eatfeft CB‘F'mSF’P'ﬁr PECessyyY molecp,lreotlﬁg,angr Sﬁé‘ﬁr ed Tagisodi ment s,
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58 gene. In other preferred embodiments, the vaccination

method utilizes a DNA molecule which encodes at the
minimum the accessory molecule ligand gene or a chimeric
accessory molecule ligand gene. This particular DNA may
20 or may not include a promoter sequence which directs the
expression of the accessory molecule ligand gene.

The present invention also contemplates that the
vaccination method may utilize a genetic vector which is
capable of expressing an accessory molecule ligand

25 within a particular cell or organism together with a
vector which is capable of expressing at least a single
polypeptide from an andovirus. This andovirus
polypeptide may be expressed from the same or different
vector which expresses the accessory molecule ligand in

30 that cell. 1In this particular embodiment, the andovirus
polypeptide is also expressed in at least one cell type
within the organism and serves to modulate the immune
response found in response to this vaccination protocol.

The present invention also contemplates the

35 introduction of an accessory molecule ligand gene into
cells which are present in the joints of patients with
rheumatoid arthritis. In preferred embodiments, the



human accessory nol ecul e |igands or domains from accessory nol ecul es

derived from ot her species. ¥or exanpl e, the present

cont enpl aM&¥9812686luse of . . donmins from CD40 |igand, crﬂonyugan%ﬂszho
ligand, TNF- 5 related apopt03|s i nducing ligand (TRAIL), TNF-[err] as
wel | . as nutants of human Fas ligand and nurine Fas |igand.

Production of such chineric accessory'nnlggule | i gands Is easily
acconpl i shed by nani pul ating and produci ng accessor.y nol ecul e I|gand

genes which arg chi g‘;ﬁ; fucd u&%etﬁm Sl G tirm?o&lféédeéiorﬁgfﬂséé heast two

- different accesso gand “genes
PCT/U897/2274@east a portlon of the Fas ligand gepp and upon

'+ EXAMPLES éxprEéQ&%‘iﬁ P %chém\:}anﬂl 61 IREESS Of e l\@ém:uaeath

+ Ligand in Human CLL Cel'l nstr f a Geg |c Construct
and Gene 5 ©of cells W%ﬁ%ﬁ Bbrit rfT"‘?‘tjf'(CJ1t ‘Hﬁﬁ%‘ﬁ and

Accessory Kbl pealesls g@aas&tnf the reductidrhesf ttise Mmmactmeory mol ecul e
- ligand gene &hunan CIMO i gand) or the murine accessory nol ecul e
-l'igand gene (&HF eﬂé%s%hs constructed 10 utilizing the
respective human ammenﬁomﬁpuxngﬁax&mﬂies arefprdretdedchesi ESEFéh@d in

the follow ng FEHO C |

Total RNA- Was% S{ (?SL?s?chs t%f m%ﬁi%é%%rf“ i&(lT%lFangt " B" I nc.,
Fri endswood, Txmnﬁ%ﬁhqlS@QRﬁeﬂﬁ]thﬁﬁJEPYERE%P%pIenocytes that were

. previous|y actlvated for 8 hours with i mobilized CD3-specific mAb.

. 'CDNA vias t hen ) ntheS|zed mnth Ihe Su-erscrlpt CDNA synt hesi s Kit

(G bco BRLO GVidd MELNQREsS s Lredl o= mers. The murine CD40
- ligand (nCD40-L) gqrma WA ddian fmﬁpémiiml a’ensérmtémptmmeemadaspﬁg t he
. follow ng nCD40- S | fi.C. [AAGCTTTT TAGAA

" (SEQ ID Nére%) g Mﬁ%ﬁ%&% ’I% %ﬁ%%é{ﬁé 27).

" The anplifi ed cedD40 whirER harvelktematranptooned withi aRoAERESAPEYI 1| and

- Xbal sites of ry. ressip g@&torlﬂc§¥@@efkaaltrogen San
- Diego, CA. A“Iotl%cm? r%énlgn%ée%%ngéa55|%\]g the CW E gcmug

- gene, andlﬁolﬁmkﬂﬂﬂmﬁqﬁﬁvsﬁﬁﬁuﬁxE%Ssﬁ%?%a%%dt??Bn?? ?§S°ry BPiem
construct aftq&gaﬁardﬁﬂdné1é&éﬁﬁli@ﬁ Of t thgl hbleculandnxbhe enzfeses This
DNA fragment wa hen

of t é¥¥) hascgeen altered. 1In these preferred
embodiments, the accessory molecule ligand functions in

an enhanced manner to aid in the treatment of arthritis

G

20 within the joint. The present invention contemplates
treating human arthritis both in vivo, ex vivo, and by
directly injecting various DNA molecules containing
genes which encode the useful accessory molecule ligand
into the patients. Various useful protocols may be

25 designed to rheumatoid arthritis including those
described in the example section below. _

The present invention contemplates the treatment of
arthritis utilizing accessory molecule ligand genes
which may be chimeric accessory molecule ligand genes

30 comprised of portions of that gene being derived from
two different accessory molecule ligand genes. 1In other
embodiments, the chimeric accessory molecule ligands may
'be produced by utilizing domains from the same accessory
molecule ligand gene. The resulting chimeric accessory

35 molecule ligands have an altered stability on the
surface of cells upon which they are expressed. This



30 into the shuttle plasmd MCS(SK)pXCX2 (Spessot R, 1989, Vi r ol ogy

168: 378) that was designated nCD40-L pXCX2. This plasm d was used for
adenovi r WO awokIct | on as descri bed bel ow. PCT/USP7/227401 AN
CD40-L € oning 35 ‘A plasm d containing the gene for human CD40-L was
used to produce the human CD40-L gene used herein. The WD 98/ 26061
PCT/ US97/ 22740 60 ' sequence of this
gene is available and thus this source 56 of the gene was used nerel-y for
conveni ence. nBank accession no. X67878. This ﬁl asm d was used

f or PCF?]a‘ﬁ?)’F?@l %’é?]Pb%lBY radupakes ehrofungehenyefnghendmmengpecific
primers, sensgspémneth Ehe IOCMHMJM@@@&T%%31M SEQ I D NO
28) and JTCAACCTG 3 (SEQ

nt l.sense

' NGO 29y WHLLR CRERE LB he e RORTRRAT Y FPARRIAG LLGRRAERER enzyme. 10
sites for suixposssedi ntEorhexampiieyoinccexpan‘enspneferre:ﬂI asmd pRc/CW -
(I'nvitrogen) 0 subc]pned into the.
Spel  and Not ?"%?‘?%s&%é%éggﬁ%% 3ta é%%‘tg PR dB8a s R%f‘%w A Bgl I
and Xholsqf%@‘h%n@feﬁ%bh@a‘ssthgntheJWp@ﬁn@tmtlmﬂuifeﬁlggne and .
pol yadeny! at Q4 ShSF18ki MBS . th%léeéfééfgdféeﬁﬁlll%%édvg g e

as scrlbe above.

subcl oned into the shuttle plasmd MCS(S

This pl asm d-WEEe SYRRM FRE Ganees otie p‘%@és "-I‘Hlée prasgeedatotsed for
gdenﬁVIrus Repsskbtod & D amddehﬁélbedubﬂh Wthe fﬁhune re ons?'W1t§gﬁn0V'rU5
ynt hesi -L asm ds were

co- trans]fsoect 3 b ?%fap%‘%ﬁﬂ? n%ngn(& ]év%'gbo b‘@in t ROTSSFAYY

Mol ecul ar ammlgﬁulakﬂigandnyﬁneﬁ3dee¢rsbed wiﬂhmmlaam dYper&dl suck :

Col | ecti on, t od

( Sanbr ook, Fri ts\é%ﬂé ered&@tiﬁl\%zig%%?ssscs @@i%#i%g?i?ﬁ@oﬁ?énrg%gA Laboratory
Manual , ¥§ﬁtﬁ?ﬁblkh%bt%¥dlﬁa@%§%4§n jmreeredytrtowy re€fect  pl aques

ver e pi cked vaihiexpandss e BRI In | PRECEF et O of £SthSicihgh titer

adenovir reparations were pbtai
%? prep f% present fhventfgn contemplates in preferred

embodiments that chimeric accessory molecule ligands
genes be utilized in the treatment of arthritis. These
chimeric accessory molecule ligand genes preferably
- contain at least a portion of the Fas ligand gene Domain

20 1V, which carries the effect or function for Fas ligand.
In preferred embodiments, at least in the portion of
that domain, is present which allows Fas ligand to have
its biologic effects. In other preferred chimeric
accessory molecule ligands, those ligands contain

25 domains from other accessory molecule ligand genes of
the present invention or from a different domain of the
same accessory molecule ligand. Particularly preferred
are Fas chimeric accessory molecule ligand genes made up
on Domain IV of the human Fas ligand operatively linked

30 with Domain III of the mouse Fas ligand. This
particular combination results in more stable Fas ligand
and thus, by replacing Domain III of human Fas ligand
with Domain III of the mouse ligand, the activity of the
human Fas ligand gene is altered.

35 Alternatively, in other preferred embodiments, the
murine Fas ligand gene is used to encode the murine Fas
ligand on the surface of cells in place of the human Fas



30 as described (G aham and Prevec, 1991, Methods in Mol ecul ar

i Biology, Vol 7), except for the follomﬁng nodi fi cations, The'-cesi '

. chloride gWQ(?F’éfﬂ‘lused for ~ concentrating viral particl egcm@yyzgjfugp
gradient,” with densities of 1.45 g/cnferr] and 1. 2 g/cnferr]. The
sanpl es-were 35 spun in a SWM1 rotor (Beckman, Bréa, “CA) at 25,000 rpm
at 4[err]C. The viral band was desalted U%Hng a Sephadex WO 98/ 26061
PCT/ US97/ 22740 G&25 DNA grade col um
(Pharmaci a, Piys Y, ) r e err]C
I n phosphat e bsjf?ér?&eg Tﬂ\g Iil%-%ﬁ%\n ?ﬁé gg/géﬁﬁ 1 ﬁér%ﬁ%tﬁb?%s‘éthlg %lerlgl[\ﬁa

~ det er i ned byhﬂﬂ&ﬁnﬁ%@;%EEB%@I@%dethsealﬁﬁrélFb?l§ﬁ§ dighnghe purified
adenovi rus an(&é&wwmﬂ h@nélUjT@fﬁtofwhe Eééﬁmﬁinbohﬁ‘é@r ¥akah i@l s

typically ranged fron11 err {o | ague for uni t s/, (PFU/ ).
b.  IntroducBTriGFtH r‘f‘%%f‘é%dlﬂuﬁﬁﬁ ‘AEEQ wgpy © 2Heumatoi Mol ecul-e
Li gand Gene i ifrcHdt el | s and Hela 10 Cells For

adenovirus infecti ery reshky thawed and . hed cells, or
HeLa cells were -sugfg%ﬁ]t}é%r ]L%E%rf%é e"'fi]oﬁlﬁmSPp't?uf"Pﬁwga F‘%?\%Tlgﬁen&ﬁ ture
at. 37[err] C i rim 3% @0 the |effect neri fFunatiibat presadenoni Pomadas I¥dadd t o

the cells at Jc'iﬂ’adﬁéﬁ %é'?&#&ﬁ%yhg‘c cb%?ﬁ%ﬂoalgyoo):h 3NAAS ng

i nfected cell s were tured our s erw se s atéd
bef ore bei ng mnyzcefeh%ra@%m@éﬁemolecwesr tigppds. For exampde,

Expressi on oof cayygh\aseson Y1 P! £6 UhSréi geaelaothan Domaln egedintiel Cells
and HelLa Cell La cell were infected with the

d
adenovi r us ve§?¥W34xﬁﬂ§u*ﬁ$ﬁ3%gl?%€ tﬁgﬁsEhﬁrc bﬂﬁﬁleDﬂﬁcessongand genes
prepared in BExpldauld.ligpand thede stpi 0€dDomaini CHIcéerorr ehel hymawai | abl e

I I
gand o (PSEA R TRl 8 06F € kRN o EHHaERa RPRE pEF  FRLRC oFRe:
directions. ThapRdriny Hibnates | sowbdebeashed shable.st Thai Agcredised SM
consi st i ng gof é%PaMuGé';P 1345 etd! mcsﬁeéééf FS8' mgl_;aﬂsi Qc@%xﬁiigd' umpazi de and

containing 30 propid umiod de and en anal yzec (Bect on
other preferred embodiments, Domain III of the Fas

ligand is replacd with multiple copies of a domain or

domains. Such multiple copies of domains include

domains made up of two or more copies of other domains
20 such as Domains III or I of the CD70 molecule.

In other preferred embodiments, the present
invention contemplates accessory molecule ligand genes,
such as Fas ligand genes, in which a cleavage site for
matrix-metalloproteiﬁase (MMP) , have been removed from

25 the accessory molecule ligand. MMP cleavage and
recognition sites, charted in Figure 28, are discussed
in Smith, M.M. et al., Journal of Biol. Chem. 270:6440-
6449 (95) and Nagase, H., and G.B. Fields, Biopolymers
(Peptide Science) 40:399-416 (96). In preferred

30 embodiments, at least one MMP site has been removed from
at least Domain III of the Fas ligand gene. The removal
of the MMP site from the Fas ligand gene makes the Fas
ligand more stable .and thus, more effective in the
treatment of arthritis.

35 In other preferred embodiments, chimeric accessory
molecule ligand genes are comprised of portions of the
human Fas ligand gene with other domains from other



D cki nson, San Jose, CA). Dead cells and debris were excl uded from

anal ysis by characteristic_forward and side light scatter profiles and
propi di ug suiched staining. Surface antigen expressi onpopwssmesdn ed as
35.-the mean fluorescence intensity ratio (MFIR). MFIR WO 98/ 26061
PCT/ US97/ 22740 62 equal s the nean
fl uorescence intensity (MFI) of cells stained with a specific

F.TC- conj ugat ed MbAb, divided by ‘'thesMFl of cells stained with a
control IgGFITC This met hod controls for the nonspecific increases in
auto- 5 fl dmmmmwimle’mgbe 1igamds co¥ domaline| fxom "The

histogram, 0SSR doledifelideffved AR othek Spdflds. GpBEal Nl NG

either a genetl cC VvV or cont al ni n gene or the
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and 3B, rﬁes%ﬁ‘g%‘? é%‘é"Sls ‘é gf‘?ﬁ“‘?h@%ﬁ)n d"f‘llﬁ%nw%icgessory
nmol ecul e as imgareht: éILhmﬂlsFas Bivpawnd i andri rpenr rse Q&Qmé’&dThe 15 -
expression Cess [ el l nd.t he
expr essi on (c)}%rogl%c?‘%é% gdﬁli‘geﬂfg%gcg%ﬁ%c %c“t%e %LL e ls is
shown in Fi g'u'r@mlﬂ'mcomplmhmebbfmaﬁ@ulﬁmga(ﬁQOqdumimul e ligand - -
to be @é%sf%g%f@cmf it Jdife Ol | £rd Sl d nagd Fioure

3D. shows om an exper ] nent done_ o exani ne

whet her kthe témq 139 Poxeions ﬁea‘te%aﬁr%t%t ckrAst peve differeRr to
expr ess thewmm@ 11@1{&1 FEs after CD3'ligation. An
ELI SA-based quantitative 25 conpetitive RT-PCR was used to measure CD40

| i gand transcript levels. In this experinent, CD40 |igand and RNA
transcribed fromthe CD40 |igand gene in CLL cells are conpared with

| evel s of CD40 |igand and RNA nmade in normal donor cells, after

i nduction by CD3 ligation. 30 For CD3 activation, plate coats of CD3 mAb
wer e nmade and i ncubated with plated CLL or normal donor nononucl ear
cells for the indicated anount of tinme, after which cells were anal yzed
for expression of surface antigens or CD154 RNA nessage |evels. CLL or

nor mal donor serum 35 was added to the cells at the beginning of the



‘activation assay for exam nation of nodul ati on of CD40 | i gand surface

i expression. WO 98/ 26061- -

- PCT/ US97/ 2 8ch98/26061 , ' _ 63 PCT/P§97/22740
;quantitati've CD154 RT-PCR ELI SA, total RNA was “extracted and conpetitor
: RNA was .generated fromthe I nsert containing CD40 |igand (CD154) cDNA.

: Varyi ng anounts of conpetitor RNA were added to separate wells 5 of
isol.ated total RNA that subsequently were Tbnverted into cDNA. CD3
~activation, ELISAs and PCR reactions I%ggﬁgg%é’performad as described in
-Cantwell, M et al. ~ Naturé Medici 989 (1997). Biotinylated PCR

' products were raptumgg;essmonlofoHuman phdt MouEhe GicaesEdryDMddigadie -

" Oxnard, CA) coated g %E tgep [ P;S and i ncubated. The plate
Was treated with N d if hﬁ%gﬂ bgﬁ&é st rands and subsequently
washed. The DNAawas € peionz of @ eittile: N @ ‘ .
~speci fic orgconpeti tor-S@ﬁgkIggg %geaguebﬁefaﬂ%a lalsg@alag PSR
'transferase each probe

- di goxi geni n- 11- di deoxy UTRCERE : lendigra the pl ate was

;IncubaéI ed and washeﬁllt\héb tMEEhumanbuEi:%s@w E%Q?&D%Sg.li a%fd e

_per oxi dase- conj.ugat e gOXI n|n anti bo ri nger
20 Mannhei m *#ﬁhﬁ%c??ﬁa gﬁ??ﬁa eﬂurl?ﬁBaé%e EOXY: BRHaEHTenzi di ne)
and peroxidaselig&maegeﬁed(mnﬂlne cBanrylgahdMamamle&ns@amkhﬂnsburg,Iwm

i were adde Y, It re sured
at 450 nm d]aé]d 'ﬁeﬂ § Fgg g%‘%ﬁeg?elg'l [ cglqr"%rl nce %ﬁ’) g%ge\gewas L?ch%l for
dat a anal ysi s.of these genaaduaa cdpned phothﬁngoﬂﬂewnagewamhaﬂw\product
~versus the optical densiiy wegyg.fRdecbab-Lheighandard cDNA reactions.
The equations describing these Standar curves mere t hen used to

cal cul ate the npl esTekadj Ri2 wps igpdabedcysieg toe BNAR ST kit he:
‘unknown PCR (Tépaeésonsebasad.onFiriendpiwoed, dwsifirioas 108 aipledsi n t he

. ELI SA readjngs. The r 0 the ntlt ﬁﬁ%ﬁ%t tﬂf
amount of COngERYESr S Eiﬁ?ﬂﬁ¥t?ﬁe EOVF prev&&&éﬁgjgﬁggv ﬁhﬁi ity of
conpetitor RNAxmir:l@dw:.nhSSmmbhelu.lbdi &D3sapelcefic Tad.r aicbN2ofwals wisen aken
for the % %é‘ﬂ&{i \?Etthﬁhgnﬁﬁgergfcrliglﬁn%%A”%%Sth% 51 ANGa RNA
in the sanple t
Glbco BRL, Grand Island, NY) using oligo-dT primers.
The murine CD40 ligand (mCD40-L) gene was then amplified
20 from the cDNA by PCR using the following mCD40-1L
specific primers. 5‘'-GTTAAGCTTTTCAGTCAGCATGATAGAA (SEQ
ID NO: 26), 5'-GTTTCTAGATCAGAGTTTGAGTAAGCC (SEQ ID NO:
27). The amplified mCD40-1, PCR product was subcloned
into the HindIII and Xbal sites of the eukaryotic
25 expression vector pcDNA3 . (Invitrogen, San Diego, CA). A

DNA fragment encompassing the CMV promoter, mCD40-L
gene, and polyadenylation signal was released from this
plasmid construct after restriction digestion with BglII
and XhoI enzymes. This DNA fragment was then subcloned

30 into the shuttle plasmid MCS(SK)pXCX2 {(Spessot R, 1989,
Virology 168:378) that was designated mCD40-L pXCX2.
This plasmid was used for adenovirus production as
described below.

ii. Human CD40-1, Clonin
35 - A plasmid containing the gene for human CD40-L was
used to produce the human CD40-L gene used herein. The
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64 target RNA versus conpetitor RNA are equal). The nol ecul es of
t arget RMéopesosD4 cell was then cal cul ated based on pdwwusakbmgi N9
fornmula: [(noles target CD154 RNA) x (6 X 10[err] nol ecul es/ nol e) x
“(dilution factor of 5 test RNA)]/(%of CD4 T cells in total cel

popul ati on). The upper graph in Figure 8 shows that T cells of
patients with CLL do not express detectédl e CD40 |igand after CD3.
|igation. CD40 ligand RNA is produced, but it is not stable. Although

both CD40 | B§ANE &Fd EDAd-iFD ganeydifd aveA Lakd eoxamce sdad ithimorsmiratonor T -
cell's (1 owebf thedigepld) walshdded) Ml Foirt RRMVEDIE R i 3 RNA are

stably nain&akged . Figure 9 Shows a tine course for surface

expressi on ¢ S‘Pkcﬁffﬁgsisd'gﬁ’d.n%ﬁx&r??gisoh T&ddh #d agmidawalse veledatfors 15

hours af t er PCRf eopldf izat iper sifsthé dumangltDievel geher usingtHeeast 6 days

thereafter. s (s rLment L B, ells were infected wth a gene
8 phAcLEE BXIRLLIE by Ol Bpr ©

t herapy vec al ni nig nol ecul e ligand, at a MJ of
1000 at ti nECRAACACTAGTTARGACASCATCATCOAAR BW dBEQNEDr W020289t awdr i ous ti mes

000 at i mECAL TAAGACASCRS 0202891 2 i
of viable L b oo PriRel o et egog o AR AR B4t chted by

of viable L at expresse a di cat ed by
the  vertPERI IBal@:c8P)esponding to the percentage scale depi cted on
the right-hand orHesat primezd contaiﬁ-flaEH@ﬁ%'Q@sQ&iEEEoﬂugﬁg gd Mirine
Accesso ecul e, Li . nducti on of

: I ands . ,
CD80 an%gcdgﬁtSﬁ Egrlgubggonlng intd8*Ehe epArYPhilRge¥PLeREiPRer apy Vect or
Encoding plasmid pRc/CMV (dnvAcregen)y MrhecBLR 3RplifiedThPa@lk cells

infected w i pe . cule-ligan ne,prepared in |
Exanplé lﬁffazéﬂé?ggﬁég S@%F?éﬁggy%ﬁt?rgégegggFtﬁgg g?g?e§?g?ﬁ2°€LL cells
wer e theﬂRQAQMYzéEdu@ﬁﬁ@gﬁﬁtﬁdphﬁaﬁﬁtérpKﬁKSMﬁnalanglgm anddet ect -
i nducti on ofh&PBPragreBdn8SRpSSSEAY Hﬁégg¥?ggrgﬁaﬁgfscﬁbﬂ4o—Pfi

isothiqéganate-cogéggatfd gnnoclonal ) dr es rnmhunospec c for each
of thes ré%%%%ti polyadenylation signal was then released from .
- this plasmid and subcloned into the shuttle plasmid
MCS(SK) pXCX2 as described above. This plasmid was
designated hCD40-L pXCX2. This plasmid was used for

adenovirus production as described below.

20 iii. Adenovirug Synthesis
Either mCD40-L pXCX2 or hCD40-L pXCX2 plasmids were

co-transfected with pJM17 (Graham and Prevec, 1991,
Methods in Molecular Biology, Vol 7) into 293 cells
(American Type Culture Collection, Rockville, MD) using
25 the calcium phosphate method (Sambrook, Fritsch, and
Maniatis, 1989, Molecular Cloning, A Laboratory Manual,
2nd edition, chapter 16:33-34). Isolated adenovirus
plaques were picked and expanded by again infecting 293
cells. High titer adenovirus preparations were obtained
30 as described (Graham and Prevec, 1991, Methods in
Molecular Biology, Vol 7), except for the following
modifications. The cesium chloride gradient used for
concentrating viral particles was a step gradient, with
densities of 1.45 g/cm® and 1.2 g/cm®. The samples were
35 spun in a SW4l rotor (Beckman, Brea, CA) at 25,000 rpm
at 4°C. The viral band was desalted using a Sephadex
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65 surface antigens. Non-infected CLL cells were used
control. TWe9886063 were subjected to the appropriate %éTg({ng I>2/257|4% and
hi st-ograns were generated. CD80 mAb. was obt ai hed from Dr. Edward C ark
and CD54 mAb was 5 purchased from CALTAG I nc. The CD8O was conj ugat ed
usi ng standard nethods whi ch have been de }ribed I n Ki pps et al.,
Laborat ory Innunology 1, 12:237-275 ? 992) - The results of
this analysi ez} Fi PhéARAEs Fpggeseaé 4BngnPandet he
amount of CD5 ex eés(g?oér:\(gﬁlﬁ]b_g ﬁl wlawlc have no beeg transfected
(Fi gure 4A) onﬂ§l§ Y&IWﬁcwﬁﬂl%hoﬁeéeﬂE 7A2Fapy Phosphatg, bug

- the nurine ihr%‘%ﬂ?“fo yog1y cerbmtroﬂﬁéeﬁ‘lfﬁbguﬁ.eeﬁBivasThe shaded
graph indicates t

e 15 _1sotype control for I ni ng i g&a_ 19pen
gr aph |nd|d,%1%%?§“3’c$%dc}é}’|§n§?%§:?1’@3 %P2 hce aWi" A8t | b\?
These reSWQNSdﬂ“ﬂhéfﬁ&riﬁfeded&énﬁﬁleuﬁraﬁdloountlﬁEBﬁhe numbermofeased in
CLL cells into which the gene therapy eg Liqae CD40
ligand was i nRXREHRR. P%Q a: {} g %1ti6¥a 385[58 %E?’é‘e‘? e%&%%tmof
CD80 expr essi 003 plé:quecébh:mlm vhiksvelndPFRed )t-r ansf ect ed
(Figure 4C) or CLL cells into which.a gene therapy vector containing

the nurine CD40 |igand gene was |ntroduced (Flgure 4E» The shaded
graph indicates theo25 IRbred .

gr aph indi cates the ﬁ@iééuﬁéat.ﬂ dnw canéheneat cLEDBR I aa! cbalyera

These results show t hat e Tevel of expression of CD80 IS increased in
the CLL ceél9s into which& Sgene t herapy vector containing the nurine
CD40 |igand was 30 rofta@encesirus infectibn, anobdtir¢sblnl thapedi andt, CLL

cells infected er a 8 TWighe ¢
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15 wvarying multiplicity of infectio the
infected cells were cultured for 48 hours, unless.
otherwise stated, before being analyzed for transgene

expression.

c. Expression of an Accessory Molecule Ligand
20 Gene in CLL Cells and Hel.a Cells

The CLL and Hela cells which were infected with the

adenovirus vector containing either mouse or human CD40
ligand genes prepared in Example 1b. were ‘then stained
- with commercially available monoclonal antibodies

25 immunospecific for either human or mouse CD40 ligand
(Pharmingen, San Diego, CA) using the manufacturer’s
directions. The CLL and HeLa cells were washed in
staining media (SM) consisting of RPMI-1640, 3% fetal
calf serum and 0.05% sodium azide and containing

30 propidium iodide and then analyzed on a FACScan (Becton
Dickinson, San Jose, CA). Dead cells and debris were
excluded from analysis by characteristic forward and
side light scatter profiles and propidium iodide
staining. Surface antigen expression was measured as

35 the mean fluorescence intensity ratio (MFIR). MFIR
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66 specific for human_ CD27, CD58, CD80, CD86, or CD95, and

phycoer ywbmwsreosonj ugat ed mAb specific for human or npbuse PCT/USEAR74DI gand,
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expressi on SEECEPRAR %GR e or € %F’E’éﬂd’é‘ysc%q drigadkct i on.
Shaded hlstggmawanﬁbmmesemproprxﬁﬁﬂIvdn;nﬁldliaﬂé(EHdWh\MﬂfFlgure

! 1 Ll - f "
Ehggr ﬁg Jgggghﬁgyesotﬂ!%e elgﬁ% Cet%rgd",o aﬁ@(:\kr%%%g F’rﬁgg@% &?B(ﬁmgtbfurﬂﬂrrgfl on of CLL
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cells and the expression of murine CD40 ligand on the
surface of the CLL cells is shown in Figure 3C. - The
failure of the human accessory molecule ligand to be
expressed on the surface of the CLL cells is shown in

20 Figure 3D.

Figure 8 shows data from an experiment done to
examine whether the CD4*' T cells of CLL patients could be
induced to express the accessory molecule ligand mRNA
after CD3 ligation. An ELISA-based quantitative

25 competitive RT-PCR was used to measure CD40 ligand
transcript levels. In this experiment, CD40 ligand and
RNA transcribed from the CD40 ligand gene in CLL cells
are compared with levels of CD40 ligand and RNA made in
normal donor cells, after induction by CD3 ligation.

30 For CD3 activation, plate coats of CD3 mAb were made and
incubated with plated CLL or normal donor mononuclear
cells for the indicated amount of time, after which
cells were analyzed for expression of surface antigens
or CD154 RNA message levels. CLL or normal donor serum

35 was added to the cells at the beginning of the -
activation assay for examination of modulation of CD40
ligand surface expression.
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with the ant |'1§'§C%§1jfﬁéﬁél———8%%l gngtsia%'?rgbg&g% (#lbeée}%g{r eccf th the
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37[err]C, interferon ga 0 producti on was measure
assay. After ‘??ée 18y gam ngg 3Iattt?r wag tyeeted, @it aqst ditq on of
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ul se | abel. u o] - shown Table Il bel ow and
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B cells &%fe@daggeﬂlggkgﬂéegu%%gg, %n p%%gkidggg %%ﬁ%@ﬁéfea
anti-digoxigenin antibody (150 U/ml; Boehringer

20 Mannheim) in blocking buffer was added. TMB
(tetramethylbenzidine) and peroxidase (Kirkegaard and
Perry Laboratories, Gaithersburg, MD) were added for
color development, and optical densities were measured
at 450 nm and Deltasoft II (Biometallics, Princeton, NJ)

25 was used for data analysis.

Standard curves plotting the moles of RNA product
versus the optical density were made for the standard
CDNA reactions. The equations describing these standard
curves were then used to calculate the moles of wild-

30 type or: competitor DNA present in the unknown PCR
reactions based on the optical densities obtained in the
ELISA readings. The ratio of the quantity of wild-type
DNA to the amount of competitor DNA was then plotted
against the known quantity of competitor RNA added in

35 the initial samples. The ratio of 1 was taken for the
extrapolation of the amount of unknown moles of target
RNA in the sample (a ratio of 1 means the amount of
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12A, CLL) orgzephvol the feysiled of neithegelthe priofeian QZARNma@eQ_L) did

not contain ggggg_&agggngglﬁggunts of 1FNg(<2 ng/m ). Simlarly, none of the
| eukemi a B cell pOpul atigns produced det ect abl e anount s WO 98/ 26061

PCT/ US97/ 22740 Figure 9 shows a time course for ggrface @P:pp:‘pﬁ@l\men
cul tured al ogg, cpabhodbaadded Expredisdbnl reached &S pedat devell siows) .

Af t 5 II Lif, t at f
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stinmul ator cel I.gure 12B, None) | acZ- 1 nfec
contalnlng an accessory molecule llgand at a MOI of

1000 at time zero, and then assessed by flow cytometry

20 at various times thereafter. At each time point listed
on the abscissa, the propottions of viable CLL B cells
that expressed detectable CD1l54 are indicated by the
vertical bars corresponding to the percentage scale
depicted on the right-hand ordinate.

25 d. Function of the Human and Murine Accessory
Molecule Ligands
i. Induction of CD80Q and CD54 on Cells
Containing a Gene Therapy Vector Encoding

an Accessory Molecule
30 The CLL cells infected with the murine accessory

molecule ligand gene prepared in Example 1lb. were then
cultured in tissue culture plates. The CLL cells were
then analyzed using multiparameter FACS analysis to
detect induction of CD80 and CD54 expression using

35 fluroescein isothiocyanate-conjugated monoclonal

antibodies immunospecific for each of these respective



CLL Bcells (Figure 12B, laczZ-CLL) also were unable to 10 stimulate _
‘allogeneic T cells to incorporate anmounts of [err]kkthyn1d|ne t hat were
nmuch gr eat S¥OP8#26061 hat of contr ol cultures. In contrast, PCT/US9722740

“anti =CD40-stinul ated | eukenmia cells or CD154-ClL cells each i nduced

isignificant . effector cell proliferation (Figure 12B, aCD40-CLL or 15
. CD154-CLL) (P < 0.05, Bonferroni t-test). Moreover, the anount of

i [ert ] H-thym di ne incorporated by cultures 65 stinulated wi th CD154- CLL
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ce roliferaliqn in respon cou e inhibited

CTLA 4- lg or CB?:%&g mﬁ%@m&o%% “gthlheh??ﬁtl?%??o&e%?r%h% AMER,
~indicating thakipps rettsmatlmabdﬁaei@pnmmmm n £P803 C¥6-ang CD28, or

- 30 CD54 and %igp contribute to the noted aIIogenelc T cell.

reaction (data homn) WO 98/ 26061
- PCT/ US97/ 22740 The results of this analysis are Slfown in Flgure

" Table |1 : #5338 L ?dr%e'ﬂ Gg &&*ﬂafgwgsﬁom%/eﬁoy tive cel | S

“infected mnth novi r us
. Al'l ogenei ¢ res§69§§3510n in CLL cells which have not been transfected

“(mean[err] SEM (Figure 4Aa) or CLL cells into Wthh a gene thera | FlNy
- Human 3H TdR ugtake duction at o 0-L

. CD30 (cpny ctor contaﬁﬂﬁqg)thefpurlnquggq {gﬁmé TG ) was -
3577 821 introduded (Figur@ 4BV I h:The shaddd gedpiaindicates thé

1.4 45715 198ztype cone}éi for FACS staining and the open graph
indicates the cells stained with the anti-CD54 antibody.
These results show that the level of expression of CD54
is increased in CLL cells into which the gene therapy
vector containing the murine CD40 ligand was introduced.

20 Figures 4C and 4D compare the amount of CD80
expression in CLL cells which have not been transfected
(Figure 4C) or CLL cells into which a gene therapy
vector containing the murine CD40 ligand gene was
introduced (Figure 4D). The shaded graph indicates the

25 isotype control for FACS staining and the open graph
indicates the cells stained with the anti-CD80 antibody.
These results show that the level of expression of CD80
is increased in the CLL cells into which the gene
therapy vector containing the murine CD40 ligand was

30 introduced. _

In an additional experiment, CLL cells infected
with a gene therapy vector containing the murine
accessory molecule ligand gene were evaluated by flow
cytometry for induced expression of not only CD54 and

'35 D80, but also CD86, CD58, CD70 and CDS5. Fluorescein-
conjugated mAb specific for human CD54 and CD70 were
purchased from CALTAG. Fluorescein-conjugated mAb
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15 (CD154 CLL) expressed significantly lower levels of both
surface membrane CD27 (Figure 114, thick-lined
histogram) and soluble CD27 (Figure 11B) than uninfected
(Figure 11A, thin-lined histogram) (P < 0.01, Bonferroni
t-test) or Ad-lacZ-infected CLL cells (data similar to

20 that obtained with uninfected cells, but not shown). In
the experiment shown in Figure 11A, the CLL B cells were
examined for expression of CD27 via flow cytometry, -
three days after infection. Shaded histograms represent
staining of CLL B cells with FITC-conjugated isotype

25 control mAb. In Figure 11B, cell-free supernatants were
collected, after the infection or stimulation of CLL B
cells, for 72 hours and tested for the concentration of
human CD27 by ELISA. The reduced expression of CD27
(Figure 11B) is similar to that noted for leukemia B

30  cells stimulated via CD40 cross-linking with mAb G28-5
presented by CD32-expressing L cells, as described in
Rassentl, L.Z. and T.J. Kipps, J. Exp. Med. 185:1435-
1445, '

Bphocyt'es using
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al | ogenei c ef o Il | |nduce roliferate (Figure
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The preincubation with the CD32-L cells together with
IL-4 treatment have been shown to be an efficient form

of cross-linking the CD40 molecule other than direct

20 - gene transfection.

After three days of culture at 37°C, these cells
were treated with mitomycin C to prevent their
proliferation and then used to stimulate allogeneic T
cells. Prior to this co-culture, the different aliquots

25 of CLL cells had either been treated with the anti-CD40
monoclonal antibody or had been infected with the gene
therapy vector containing either the lac-Z or murine

~ CD40 ligand gene at a stimulator ratio of 1:10. After
two days of culture at 37°C, interferon gamma (IFNg)

30 production was measured by ELISA éssay. After five days
of co-culture at 37°C, the incorporation of *H-thymidine
into replicating cells was measured after an eight hour
pulse label. The results of this assay are shown in
Table II below and in Figure 5. _

35 In another experiment, CLL B cells infected with
the gene therapy vector containing the CD40 ligand gene
were evaluated for their ability to act as stimulator
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Aut ol ogous T(M&ER)Resﬂmnpe&aﬂaeﬂLLuﬁdIstlmulatory capacity dfito Wiich a- -
Gene Ther apy, gels 604 Wotor ingected cin. ocd WP AGoe5samy Mol ecule

Li gand Cene nttoduce

i sol ated frofthatehadobgesf colitured evittdr CD32ndr gedlsniamed ao@ntiei r ability

to respond i t u l,$1C a ene thera
pong i Bpyipt WAL Ga28-53UIH APPUSJ %eBc%?th%l ‘leat ‘v%&‘% %gg Py

vect or whi ch .encodes the mnurine acc sory nol ec ligand. T
cells were | SEPREBES é%gﬁ%‘—'ﬁﬁﬂh@@ E.2oo 20 Tinded KiEEE,

nit onyci n- C gr.eaked aelql, ogaw&slzgulg@m 8(1993), \t@a&&/ 2@0@al and J.A.
PCT/ US97/ 227 cells in

serumfree ?’ﬁﬂ? %&Funr%—g%é%—i—%eﬁaué4gﬁt &438uki n- 2 at 25

Un. I\/b_dest(lpelsr)],HanldyBaatthereau | Jecomromat.i,ogdileaice] 26100 -G27) was - -
det ect ed nxg%w_r)es Effe?ﬁg}ouﬁ C%?A{%df |mmél ?fo?:r t%ﬂ) %%ﬁ]%nd%’& In part .

to the genous | d&t 4 chot 9 evel of
T cell pr oI i f:ergzuﬂﬁnreﬁom\tz@r thei Fliostinvlesos CElllsn atte awo eff eckor

uninfected Gkb gk t( Eh@%eolf% 1CLLhfRer 18 ﬁdchq%fen%%ctse/d&L cells
(Figure 13A, lacZz contragst, CLL cells infected with a gene

t her apy vect 8Ve¥0 Qénf’gl ﬁ?’ﬁgatll:\@g&&?é&gpy"’ nBELLB ¥eFe g ‘HEln?FF@ure 13A,
CD154-CLL) i adp&edsauhel agtivation-bssbeianed patdgen CD6II @m:lefnl cantly nore.

cul tur estep Cuaeysed with KBuE bty el apa Rak BT, fore'© OO

sti.mul ated 18omtrascLl leesl thanf éét of w.‘mehTaceé&tsoexme@@edg (2@169

accessory m)lnﬁ@;{' EoLbQQEQrEQDQVQEh %h%ﬁf@%‘&%&ab?cdzxd 128799 hiFecRRld YorfPr e

| FNg (165 n=3) than_any o

ls (data’ not shown) .

Two days after the initiation of the MLTR, the

20 concentrations offIFNg in the culture supernatants were
assayed by ELISA. The supernatants of the MLTR
stimulated with CLL cells infected with the accessory
molecule ligand CD40L (Figure 12A, CD154—CLL) contained
significantly higher levels of IFNg (306 + 5 ng/ml, m +

25 SE, n = 3) than that of MLTR cultures stimulated with
the anti-CD40 mAb (Figure 12A, aCD40-CLL) (23 + 3 ng/ml)
(P < 0.05, Bonferroni t-test). The latter was not
significantly different from that of MLTR cultures
stimulated with control Ad-lacZ-infected CLL cells

30 (Figure 1237, lacZ-CLL) (43 + 10 ng/ml) (P > 0.1,
Bonferroni t-test). The supernatants of effector cells -
alone, or of MLTR cultures stimulated with uninfected
CLL cells (Figure 12A, CLL) or control Ig treated CLL
cells (Figure 12A, MOPC-CLL), did not contain detectable

35 amounts of IFNg(<2 ng/ml). Similarly, none of the

leukemia B cell populations produced detectable amounts



the other cultures (Figure 13B)(P < 0.05, Bonferroni t- test). 20

The T cells were harvested after 5 days fromthe - aut ol and
assessed WO982¢161,c¢ i vi ty .agai nst aut ol ogous CLL B cel %gﬁ%%»%{ﬁg
co-cultured with aut ol ogbus CD40-1i gand- CLL ‘¢él{1 s devel oped CTL _
activity for non-nodified CLL B cells, effecting 40.1%Ilysis ( 25 2.3%
at an ET ratio of 2:1 (Figure 13C, CD15 However, such T cells did
not devel op detectable CTL activity for the sane target cells in the
contr ol r@@%ﬁf%gm& fé!étéﬂiéﬂew%i]tﬂ&ﬂféaééé QErldebact

I nfected CLL cells I gure 13C . Specificity of CTL
Stinul ated bycells ({data not Ownlhtol ogous CD40- L| gand-CLL B Cells for

All ogeneic CLL B Ggktsr 5 days, E&&@cb%ﬁ%&»st%wwa%t &% slddbfyhypl ogous

CD40- l'igand- CLL were evaluated for their_ability to secrete 35 | FNg or
mani f est CTL REPTPPFAREANNSE H1tdyamidinegy | (Bllturg%wsstle FSeF¥Pe4). After

5 days of Rmutedboeees MER-vehbed (Flg\ﬂ@e9§b§§0ﬁbPC CLL) or un:.nfected
PCT/ US97/ 2274 -CLL or

lacZ-CLL, T cg‘f"r%“’ﬁ%r%@w?ﬁ%‘éd%j}%ﬂé&PF Cellsdélr’réi P;?tgrlé‘t‘ﬁ%ﬁPrate
centrifugat i oprevedhéhymitlddnss Wwian autures wisvowt | ddded 1auheldia for 24

h. Washed T t Aut s b
VL R RIS e BTl B RS (g et ).
target CLL B @&hIB.cqllel (EigurpulaBedlnraz-CLL)halser Mle@goumahlﬁ?mm

- CD40- 1 i gaygl- qgéi&ﬁiéée Qﬂioﬁehelc TWekh1kagd- QhEoQﬁbEﬁteprﬁgﬂﬁf%%]of

S|gn|f|cantly nor e response to secondary cultu

non- nodi fi ed ﬁotmméﬂaﬂ_ Were |Much greatieh Hhan et cotLeoptEel| s
(Figure 14A) &PLtuPedd, Bantenteabtt - hﬁ&‘i)—CDEUI’—bE@.ﬁ\EméQed leukEn@®l | s

stinmulated wit l,acZ-CLL cells,
were cyt ot om%ﬁj%:m%’ﬁtgﬁggg &Eﬁeﬂs eé&#’ﬂ %ndﬂﬁﬁdnﬁtlgé‘lllfﬁé:@ﬁéﬁ c CLL cells
(Figure 14B) .efifeSior| eell epubliferatioht 4Fngdrei U.IZBLMM-(ﬂIagmB M.TR-
activate | | oge |cd tratlng ecific
cyt ot omgﬁ C&Jréq‘a'é%#g ﬁ CE 8% Rg F?ngdgt Seﬁ&) sh WA TOVE rfaltlige,’

W6/ 32, a rrAb arowhiasst ’H tlhmd;mawlmqmmueﬂlb}t yowkrptesx (VHC |)
antigens stimulated with CD154-CLL cells (41,004 + 761 cpm (m +

SE), n = 3) was significantly greater than that of
cultures stimulated with equal numbers of aCD40-CLL cells

20 (22,935 % 1,892 cpm, n = 3) (P < 0.05, Bonferroni:t
test). However, neither of these mitomycin-C-treated
leukemia cell populations incorporated *H-thymidine when
cultured without effector T cells (data not shown).
Also, as described for the MLTR between allogeneic T

25 cells and CD40-stimulated CLL cells {6549, 7167, 7168},
allogeneic T cell proliferation in response to CD154-CLL
could be inhibited by CTLA-4-Ig or CDlla mAb when added
at the initiation of the MLTR, indicating that
respective interactions betWeen CD80/CD86 and CD28, or

30 (D54 and CD11a/CD18, contribute to the noted allogeneic

T cell reaction (data not shown).



20 could significantly inhibit the cytotoxicity of T cells stinmul at ed
w th CD40-1igand-CLL cells for autol ogous CLL B cells (Figure 14C

[ err] HLA-wbasseos) ) (P < 0. 05, Bonferroni t-test). SuctPGLUSMR2EMBN was
not- observed with mAb specific for MHC class Il antigen (Figure 14C, 25
[err] HLA-DP), mAb specific for the Fas-ligand (Figure 14C, [err] FaslL),
or an isotype control mAb of irrel evant specificity (Figure 14C,
MOPC-21). Col l ectively, these st udi e4%i ndi cate that

Ad- CD40-| i gand-infected CLL cells can i nJc:iuce an aut ol ogous

anti -l eukem a cellular imune 30 respgﬁgw?—i-%—vi tro, leading to the

L. for.autologous non-

generation of IHC

| ass l-r,ﬁstrifted CTL_speci f 1
modi fied.| eukenia B e o tr oo g LETSRL LY Non- I nf ected .
Byst ander RETIT CoAO Cells 35 To
address whet her the changes in tunor marker - expression (described in
section 1di.) resulted from % posit® celly 26061 Allogeneic response
PCT/ US97/ 22740 - { ntracel | ul ar
versus-intercellular stimulation, the =~ effect @i—agﬁ;%%jre density on the
i nduced expression of - CD54 and CD80 follow ng infecti OﬁNWi t h -adenovi rus
gene t herapy vector encodi ng the accessory nol ecul e Iigar’{d 5 (C™40L,

or CD154) was exami ned. After infectikitmanCL|3H-TdR upiékes weroduatight ur ed at

standard hi gh deggi e.Jg. -1 r] cel m) or ensity (e.g.
2 x 10[err] cell g?’hn#mytmf(sor Jrné:’imdo:';!fys gt[:)s%?[err](&@) Cells E \g?ﬂejd at high

density caqnt a{nea n—mmw at low 10
density r%mai haeP gﬁgﬁl"y@g})sperséd and wi t hout 935%&?%& ant M cel I -cell
contact (data_pot shown). Despite expressing simlar |evels of :
het er ol ogous EHi!S’ﬁ*," CD154- CLL B cells cultured at high density were

i nduced to Nx atiestionhi gher | evel s ofl.4CD54 a45@7 €C®O7 t hann@D154- CLL 15
cells cultured at | ow density (Figure 15A). The stinul ation achi eved
at hi gh densitymopogt be inhibiged 1oy cul ta3p58n0178ke cehlds with a
hanst er anti-nouse CD154 mAb capabl e of bl ocki ng CD40<->CD154

i nteractions G281 gure 15B, a§D154 Aby. Col pxabiv48by, bthesetstudies 20

i ndi cate that CD154-CLL cells can activate each other in trans and that

surface qypresshop a@éndCD154 is glecessany foma7 apt7eiel 43 2ukesi a cel |
stimul ati-on. :

mCDA40-L. adeno 17.5 19.7 41004 + 761 305.7 + 4.5

*n.d. - not detectable

iii. Stimulation of Gamma Interferon by CLL
Cells Containing an Accessory Molecule

15 Ligand Gene
The function of CLL cells containing an accessory

molecule ligand gene (mouse CD40 ligand) was analyzed by
determining the ability of those cells to activate T
lymphocytes. The procedure was performed as follows:

20 allogeneic T lymphocytes from a healthy donor (greater
than 90% CD3*') were purified using magnetic beads and
monoclonal antibodies specific for the CD14 and CD19
antigen. These allogeneic T lymphocytes then were
cultured together with MMC-treated CLL cells which were

25 infected with the accessory molecule ligand gene (murine
CD40 ligand) or the lac-2 gene; This co-culture was
performed in RPMI-1640 medium containing 10% fetal calf



“In addition, Ad-CD154-infected, uninfected, Ad- |.acZ-infected, or

&28- 5- stlrrul ated CLL cells were 25 | abeled with a green- quorescence dye to
exam ne wh¥e¥26061 CD154- CLL coul d stinulate non-infected

| eukerm a cells. Dye-labeled ¢ells were used as . stinmulator cells for
equal nunbers of non-I| abel ed syngeneic CLL B cells. After 2 days'
~culture, 30 stimulator cells cultured by thensel ves retained the

green-fl uorescence dye, allow ng such cell 1to be - di stingui shed from’

" non-| abeled CLL cells netry. an .
(green-fl uor estenee: neg |vefu&5f§%rf%jr 2 ‘%%B qﬁ scev\]/élrse W¥ifticed to

express CD54 (éogmeetﬁacan%améwelﬁ S gedprmimeCige: (Hirpess i, of i ght

hi st ogramn). Ny t ells,

but not with rmcE ?egg k':8? ce {Eg%((jgf:gq ﬁdﬁgﬁféseqléﬁ% 98/ Z%b%ar&

PCT/ US97/ 22740FACS sorting protocol cell culfyire supgyRataANts of t

hi st ograns)s G.3§ré ébﬂ.![éb&b@.da@tlercﬁtlvdcsdays i Athaee-drY asdHedltocel | s

(data not shown hese bys
(green-fl uor es@%ﬁ%@mﬁﬁﬁ‘[af:ﬁ@e)mnc n&‘l?t&&r! §éﬁ§’6“%r’€‘tﬁ?éﬁ%ﬁ‘?% gypma
het er ol ogous Gi824g an BLISA askay. Tme@idmﬂomfoﬂ_ememm gdllgene Therapy

Vectors Encodin n.A¢ccessar I e re 24, shows an
outline for a %&f’ﬁ?égﬁngr ?gll 4 %S%%% é“sl?tl%%gqt rea dt %FEEB @gﬁ REL with
adenovi rus. gen@b40 ltlgsndbyanéclaomr@n@@dqug thsdideldés Cotdingingl. theukeni a
10 | h f

cel I's farvestadvR¥ug %&5%% 3&1% e e‘i&%d AJJ}J Qﬂ{l\ﬁﬁied n l?:eo 1 owi ng

ti on-defective vectors that enco
expr essi on of PHESEBF6t fnhumpa é@[qeg:leukm 4 Te4dd H’Hﬁ“@re-d BER& to the

patient for thgr88t:86$68n of @htehifdHont |g%§m@1 sthldlﬁgeﬂﬁl&(eﬂm a-cell inmune
15 response. Thlé strat eg\é Flfar super i orf ,one that uses. gene
therapy to af f t¥YPBRGYEES) 3R GPe eo YRy o &?W“%I ecul e on

t he | eukem a cehterleukinf aceasl lad@bed,arnalilyszad r atTgy wessiilttss fivow ehese
| eukem a 15 c§£%§¥gégr g;@ gg.o% Ly eﬂ% el grune-stinul atory 20 accessory

mol ecul es and Cyt okl nes, cule that can affect the same
changes in | eukem aAQePaQ bﬁ Seent,héihpa#llw Adt apddes mantaimsine stkel.

accessory molecule ligand gene (murine CD40) produced
substantially higher concentrations of interferon gamma
in the cell culture supernatant when compared to CLL

20 cells which contained the lac-Z gene. The increased
production of interferon gamma (IFNg) by T lymphocytes
exposed to CLL cells containing the accessory molecule
ligand gene indicates that these CLL cells containing
the accessory molecule ligand genes were effective in

25 producing an enhanced immune response.

iv. Stimulation of Allogeneic T Cellg Pre-

Exposed to Non-Modified CLL B Cells
Containing an Accesso Molecule Ligand

Gene

30 : Prior studies indicated that antigen presentation
to T cells, in the ébsence of the signals derived from
costimulatory molecules such as CD28, can lead to
specific T cell clonal anergy. For this reason,
allogeneic T cells that had previously been cultured,

35 with non-modified CLL B cells lacking expression of CD80
and other immune accessory molecules, were tested for



2. Expression of Chineric Accessory Ml ecul e Ligand Genes 25

The chinmeric accessory nol ecule |igand genes descri bed below are

pr epar edWex9324061t andar d t echni ques as descri bed herei pcTUS97/22740 Q.
Preparati on of Chineric Accessory Ml ecul e Li gand Genes
Utilizing Domains from Two 30 D fferent Accessory Ml ecul e Genes
The human CD40 |igand gene was isolated from RNA prepared fromT cells
whi ch had been activated by an anti - &3 nonocl onal anti body using 5 and
3" priners et her. W|th wel I known PCR rrethods Chineric 35 accessory
‘mol ecul e gef&€ 1&? Y 18 dR) GHEr iGRlls contygimigioddes

PCT/ US97/ 22020 ligand gene. Allogenelc effectox77cells dI¥Gdd gand are

t ted. I a ene and nouse CD40
[ gand gene ASUERGBYE Hord sBTERyMERRe, 1o EReponadnEs, ASRomeRsEARE and
cyt opl asmi ¢ Gdmsiedd sof (Rigwye Q4D 1Glgand og@mta:rcﬂ cﬂ.lemé]ar@ed with those
of the WB” ﬁ%fga‘i:@d Wi Pﬂf'-'l%.éﬁ‘d(Fl%x%e Paq’d_'g'@%rfes Q%}%’duced :

ligand. Th eS(?1 chineric accessory cu é I"i"gan
usi ng the &Y WELE FHAtITSRE Al (Fd amaee Ai28sd NenedGEN Inhi ch has o

been previ oushy réesgr idves By tp&&onHo c%l%&‘éhw?ﬂth nHh -

di agram dep gt Chl ric ac.cesso mpl_ecul e Ilgan enes V\/m ch
are producegi"ﬁ"s%sﬁ rﬁ Je5H% oF geﬂ?é’rm?@llé@t icparlele :beof each of
t hese r ésdaceidv &€oc pnﬁmﬁemees(m@yar@ueml @]jllsgam,]_gel&QS oS

desi gnaggd 3 n at Tabl e 15 bel ow.

Tabl e |?‘i8 éEletheN%NgA}:gégﬁrg EiI!kxﬁr egg 54 &jghdl’éeﬁﬁ SBPEPE RO
HuICYFMTN1NQEX1$D¢8PEBg§ndg an accessorySEleBwN@'13gand Huh@HH¢ EX

CD40- Li gandpodest amg}mtsf,ﬁg égwg&sgizgetg&géwgwgﬁxga DA% %%gd

SEQ ID NO 5 Hu'T
Mul ¢/ MuTM HREXsephosecgaddry cultures whSEQNleN@Z 'Jlnfected

leukemia cells were used as stimulator cells (Figure -

15 12D, lacZ-CLL), this level was significantly lower than
that noted for secondary cultures with Ad-CD40-ligand-~
infected CLL cells (Figure 12D, CD154-CLL) (P < 0.05,
Bonferroni t-test). Similarly, the supernatants of the -
leukemia cells alone (data not shown), and the effector

20 cells alone (Figure 12D, None), of the MLTR cultures
stimulated with uninfected CLL cells (Figure 12D, CLL),
contained negligible amounts of IFNg(<2 ng/ml). These
.results indicate that allogeneic effector cells cultured
with nonmodified CLL B cells are not precluded from

25 responding to CLL B cells infected with a gene therapy
vector containing the accessory molecule ligand gene.

L v, Autologous T Cell Responses to CLL Cells
Into Which a Gene Therapy Vector Encoding
a Murine Accessory Molecule Ligand Gene

30 Has Been Introduced _
T cells isolated from the blood of CLL patients
were examined for their ability to respond in vitro to

autologous CLL B cells containing a gene therapy vector
which encodes the murine accessory molecule, CD40

35 1ligand. T cells were isolated to >95% purity, and then
co-cultured with mitomycin-C-treated autologous leukemia



Adenovi rus vectors encodi ng each of the chineric accessory nol ecul es
: shown in Figure 2 are constructed 25 using the nmethods described in Exanple
1. Each of wOne826061 _constructs are then transfected into eiRGEVSYIBRWOCe] | s

cor CtL.cel'ls according to the ‘nethods of Exanple 1. b.

" Expression of Chineric Accessory Ml ecul e Li gands on CLL and
: HeLa Cells 30 The expression of each of the chineric accessory

" nolecul e |igand genes constructed above i s’3inal yzed by usi ng FACS

anal ysis as specified in Example 1. _The PRI apri at nocl onal anti body
~ i munospeci f i cc?éﬂtl'st ho SeTifrires %?rrg’l resitll Ainsienalted ilide " couo
"ligand is 35 sekegesduandntezdeukigetteat 25 tUra] .evdlodssteXPrthyiddine

- WD 98/ 26061 . : - eglyéasgjy : #\Q,
t {=10,000 d
78 of thJéngﬁFﬁgFFclggce(?sor' nnlcgéndl ggson et%:e surfacéa?‘(]) res t hese

cell's. After apprbputapddgdasfimilaserpceddsat isgrondarniimmapriatihe
hi st ogr ans, 5t hex8yeheasi an-of (T A3a, and ERISOMOHUTHIARE)ES OfMd ai ni ng

e e oL B Ty S LRSS P s

CLL cells are infeebponset hovanisfedddd Ll lkells (HiliiHe abmoViTLs snd

then cultured j r. || ti cAst gt e i ous_times
after infecti o%a'fgcg(&é,%e%,edamg%aé%r S) _19‘#}% %[ ergr(]%fﬁ@@ﬂ s dfe then
anal yzed by nutonpzastet ELLFAES landnfeicteidowiitidcigene therady GR8Gcend

CD54 expresggi o Lagsf LU Scel [ ' £ O 4 djg?eb .
specific f%? eggﬁéié[%ﬁ%ggp%g’?i '\%’g:c%usrsfoa e“gﬁ{eit&%?/gg@fg’ls&crfyblﬁﬁf% anpl e 1.
| ncr eased anoufP356f CBbY 4 1nAkcess @ ukd ogewrd Torfeddls £o inGgyrarakse t he

. chineric accesgpgiimpbanull osmeed! ANt Agnidineéhe1domaes @r 1dov8i epwderi ved
- fromthe nouse 0_ligand ne. 2 Furt her, anal ysis of the cells
“contai ni ng t he?=3) Ehf"ﬂe?‘f‘é’ Sécgg‘foﬁm%tﬁo&clﬂ‘%tégﬁgs (ng %é*l'r(i%d out
accordi ng to ERenpeerdfd) £-teetdel | Furdlieamairey tthe MLTR lEtBrilatetessory
mol ecul e gfﬁeswfﬁhcénﬁoeéiha &B%ected with a vector encoding an
accessory molecule ligand (CD40L) also generated
significantly more IFNg(lss + 3 ng/ml, n=3) than any of
the other cultures (Figure 13B) (P < 0.05, Bonferroni t-
test).
20 The T cells were harvested after 5 days from the
'~ autologous MLTR and assessed for CTL activity against
autologous CLL B cells. T cells co-cultured with
autologous CD40-ligand-CLL cells developed CTL activity
for non-modified CLL B cells, effecting 40.1% lysis (&
25 2.3%) at an E:T ratio of 2:1 (Figure 13C, CD154).
However, such T cells did not develop detectable CTL
activity for the same target cells in the control
reactions, when co-cultured with uninfected or Ad-lacZ-
infected CLL cells (Figure 13C).

30 vi. Specificity of CTL Stimulated by
Autologous CD40-Ligand-CLL B Cellg for

Allogeneic CLL B Cells
Effector cells stimulated with autologous CD40-

ligand-CLL were evaluated for their ability to secrete
35 1IFNg or manifest CTL activity against allogeneic CLL B
cells (Figure 14). After 5 days of autologous MLTR with



dormai ns derived fromthe nurine CD40 |igand gene are 25 able to stimulate

t he production of ganma interferon and T cell proliferatian.

d. Expwooshens1 of Chi neric Accessory Ml ecul e ' pcT/ussangan Wi ch
Cont-ai - Proxi mal Extracellul ar Donmai ns from Two Different
Accessory Ml ecul es 30 fromthe Sane Species A chinmeric
accessory nol ecule |igand gene is prepared whi ch contains the proxinal
éxtracel | ul ar domai n from the human’€D70 gene (Domain 111) with the

remai nder of i ns .derjved fron1the human CD40 35 |igand gene. This
gene is preﬁ:gflgg 338-1 Frstaffndl, T celdsggexspdpolated by Ficoll -

PCT/ US97/ 22 défsity gradlent centrlfugatlon, washé® extendi®edg},C drgehni ques

as previous esChl rei hi essqry mol ‘ecul e l'i gand
gene has thltylsgiA%%ltt&%dqug'ncg{és & fO} %E% "%éhe%g% 331 Is 48%% chinmeric
accessory nBi&ed é’lltﬂ'!gamoé-@wu% Pepsar €LALI slolill dant)aiors the proxi nal

extracel bul an 1dgeRieA fr@guﬁ@gl cLIMUK Q. iggnd th the
r emai nder E’)‘é?"é’%gﬁ X o(mal ns derived dfrn ezhlgﬁrr%n C%%%Ie:ggaﬁfd gene. This

gene is pre e@spﬁ§s§t5ﬁégﬁﬁ Fgéhﬁlﬁﬁéésas Br e¢ldgsisy imuladest dirbed

her ei n. ThlShéhaaEb&aga@@eamﬂmywﬁ&bﬁ@@h@-i@ haa@@Lg%@qlﬁasbhEenBNA .
sequence sho imeric accessory nol ecul e

SEQ 1
genes shown™“a mghséefg CLBDcﬁ&és'lgrgﬂHcfé EanﬁﬁégﬁpééinP6etﬁ§ ppRopri at e
vectors as ﬂespbnbedtbnsEx:amﬁlbeylcaz&dutrat waeHCcadnl-Abaifieghuman neopl astic

cells. e t c 15 accessory nol ecul e gene in the
cells |§8de§§?§?§§88Q el B ?iggggﬁﬁﬁeglFﬁ Eii ée}c CLL B Cel}ge
chimeric acéBigurg WBRedBl ¢ OnOSdeBobferachiot- testohesBthhé&mb&eaccessory

nDIec | e geqe f a h ne astic cel
ot ng t he PACE3ge SeafiullhbiCuicn BHEbaT folhat R WA T e R SBbs Lt s of

CD54 and CD8BthrdargofRb oﬁeﬂﬁérCEPF§ §UﬁpépﬁiﬁngneHUtOlogpnsrCbLaccessory

nol ecul e geﬁesl§$lBﬁtthétt&QmBgﬁﬁéic CLLdeéEEgb¢§1gﬁrEX§E§?¢ 1. The cells.
eneé are able to stinulate

R TN e o I RRTCE R T i B
descri bed amdtivstgddTacedidi of the alkxgepéicldonor, again
demonstrating specific cytotoxicity for autologous CLL B
cells (data not shown). Finally, W6/32, a mAb to class
I major histocompatibility complex (MHC I) antigens
20 could significantly inhibit the cytotoxicity of T cells
stimulated with CD40—1igand—CLL cells for autologous CLL
B cells (Figure 14C, oHLA-class:I) ) (P < 0.05,
Bonferroni t-test). Such inhibition was not observed
with mAb specific for MHC class II antigen (Figure 14C,
25 oHLA-DP), mAb specific for the Fas-ligand (Figure 14C,
aFaslL), or an isotype control mAb of irrelevant
specificity (Figure 14C, MOPC-21). Collectively, these
studies indicate that Ad-CD40-ligand-infected CLL cells
can induce an autologous anti-leukemia cellular immune
30 response in vitro, leading to the generation of MHC-
class I-restricted CTL specific for autologous non-
modified leukemia B cells.

e. Transactivation of Non-Infected Bystander
Leukemia B Cells by Ad-CD40L CLL Cells

35 To address whether the changes in tumor marker
expression (described in section 1di.) resulted from
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of 1:40, 1:20Qx¥edsiiPiRiEar levE€3Le8fi RefBrELb§OuEOEDEBLI, - EBABL-gal
ant i bodi es. For this, ene otiter pl at.es re coated
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wer e added tostlmuiﬁtmqneﬁQh4¢%edA@tehlﬁ fensity ﬁ@uidaberé@hnblted '
- by culturing the cells with a hamster anti-mouse CD154

mAb capable of blocking CD40<->CD154 interactions

(Figure 15B, aCD154 Ab). Collectively, these studies

20 indicate that CD154-CLL cells can activate each other in

' - trans and that surface expression of CD154 is necessary
for optimal leukemia cell stimulation. '

In addition, Ad-CDl154-infected, uninfected, Ad-
lacZ-infected, or G28-5-stimulated CLL cells were

25 1labeled with a green—flﬁorescence dye to examine whether
CD154-CLL could stimulate non-infected bystander
leukemia cells. Dye-labeled cells were used as
stimulator cells for equal numbers of non-labeled
syngeneic CLL B cells. After 2 days"culture,

30 stimulator cells cultured by themselves retained the
green-fluorescence dye, allowing such cells to be
distinguished from non-labeled CLL cells by flow
cytometry. Bystander (green-fluorescence-negative) CD19*
CLL B cells were induced to express CD54 (Figure 15C,

35 right histogram) or CD86 (Figure 15D, right histogram)
when co-cultured with Ad-CD154-infected leukemia B
cells, but not with mock infected CLL cells (Figures 15C
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that the use of 2 gRES HBCEARLMEE! 3 %@#ﬁ%oﬂ%&%ﬁ%oﬂﬁa foul e

| i gand (CD40L) enhances e | nmunf zation, | 1 ed by a
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Tabl e VI1). CcBeTraPy VBGLOrs, spcodingqmedibiede GR40 ddgandyr ¢ heukemia -
rei nf or cé0t heelladhagvebaed: by pheresier apy iafeetedswanhodiend iaa-accessory:
nmol ecul e |igand,e g Tl Lo in [ errl.<gal iqure 16).
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f or enhancen%hgaﬁﬂ-thgoiﬁﬁﬁhégré§9§ﬁ§§iP§ pfathisaprotepopNabebasddsvect or
encoding E. 4911 ber ablimgakaebeshdasex 88 thBephehahkVeodnthel ogal Ab
activities were detﬁi’n]':med via EL|SA. %s gépg%%ll‘e:d?c’% thel E’f‘g%’?% wi t h
ei ther the AbhTHhaFfPed2pPeRE3 2PEL T dPUEPMpRDE6L Lot BRENE d not '
produce t®t ecéapbrsant i Philsestratbggals( Fagusapé&dbr to oikcenwere injected

with either [ g FQ@% h d at 5 err cDNA3 + 50
[err]g'pCDAd%Q%?iﬁééépggi, Fér??ggge S%gﬁﬁgsi£§o°?e#P?§]§P§cz (striped
bar), or 50 }®RpRg pobmolatosy molecule on the leukemia cell

surface. Indded, this strategy results in the leukemia

cells expressing an array of immune-stimulatory

20 accessory molecules and cytokines, as well as a molecule
that can affect the same changes in leukemia cells of
the patient that were never harvested.

2. Expression of Chimeric Accessory Molecule Ligand
Genes '
25 The chimeric accessory molecule ligand genes

described below are prepared using standard techniques
as described herein.

a. Preparation of Chimeric Accessory Molecule
Ligand Genes Utilizing Domains from Two

30 Different Accessory Molecule Genes
The human CD40 ligand gene was isolated from RNA

prepared from T cells which had been activated by an
anti-CD3 monoclonal antibody using 5’ and 3’ primers
together - with well known PCR methods. Chimeric

35 accessory molecule genes of human CD40 ligand and murine
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Co- I ni ection with PlacZ at éﬁiﬁ Site 30 The
adj uvant effec’c’e%?e‘fﬁévﬁcﬁﬁéﬁ‘eﬁllgsﬁcﬂ’eﬁﬁoﬁ’emo ec m?L[ ganeshiHody
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Table III
Chimeric Accegsory Molecule Ligand Gene SEQ ID NO:

HuIC/HuUTM/MuEX CD40-Ligand SEQ ID NO: 3.
HuIC/MuTM/HuUEX CD40-Ligand SEQ ID NO: 4
20 HuIC/MuTM/MuEX CD40-Ligand SEQ ID NO: 5
MuIC/HuTM/HuUEX CD40-Ligand SEQ ID NO: 6
MuIC/MuTM/HUEX CD40-Ligand : SEQ ID NO: 7

Adenovirus vectors encoding each of the chimeric
accessory molecules shown in Figure 2 are constructed
25 using the methods described in Example 1. Each of these
constructs are then transfected into either Hela cells
or CLL cells according to the methods of Example 1.

b. Expression of Chimeric Accessory Molecule

Ligands on CLL and Hel.a Cells
30 The expression of each of the chim_eric accessory

molecule ligand genes constructed above is analyzed by
using FACS analysis as specified in Example 1. The
appropriate monoclonal antibody immunospecific for the
external domain of either human or mouse CD40 ligand is
35 selected and used to determine the level of expression
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bar), 25 [erk 5 DNA3 + 25 .[err]lg OL .(Lin bar), 25 err]g_pcDNA3-
+ 25 [err]daé&goﬁl%%%ﬁ?g%FPﬁeangaE§?LoF8§Eﬁfﬁgr}6 g ELEQ !Slﬁerr]g placz
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Increased amounts of CD54 and CD80 are found on cells
which have the chimeric accessory molecules containing
the domain or domains derived from the mouse CD40 ligand
gene.
20 Further analysis of the cells containing the
chimeric accessory molecule genes is carried out
according to Example 1(d). The cells containing the
chimeric accessory molecule genes which contain the
domains derived from the murine CD40 ligand gene are
25 able to stimulate the production of gamma interferon and
T cell proliferation.

a. Expression of Chimeric Accesgssorv Molecule

Genes Which Contain Proximal Extracellular

Domains from Two Different Accessory Molecules
- 30 from the Same Species '
A chimeric accessory molecule ligand gene is

prepared which contains the proximal extracellular

domain from the human CD70 gene (Démain III) with the

remainder of the domains derived from the human CD40
35 1ligand gene. This gene is prepared using standard
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The chimeric accessory molecule encoded by each of
these chimeric accessory molecule genes is found on the
surface of the human neoplastic cells using the FACS
20 analysis described in Example 1. Increased amounts of
CD54 and CD80 are found on the cells containing the
chimeric accessory molecule genes using the techniques
described in Example 1. The cells containing the
chimeric accessory molecule gene are able to stimulate
25 the production of gamma interferon and T cell
proliferation as described and assayed according to

Example 1.

3. Augmentation of Vaccination Using Vectors Encoding
Accegso Molecules
30 The following procedures were used to demonstrate

the augmentation of a vaccination protocol using a gene
therapy vector encoding an accessory molecule.
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a. Augmentation of the Antibody Response'in Mice Co- '
Injected with an Accessory Molecule Gene E
Therapy Vector and placZ

Three different gene therapy constructs were
5 prepared using standard techniques including those
techniques described herein. The first was a control
gene therapy vector, pcDNA3, which did not contain any
gene. The second, placZ, contained the Lac-Z gene which
encoded B-galactosidase (B-gal). The third, p-mCD4 0L,

10 contained the murine CD40 ligand gene described in
Example 1.

Prior to any immunizations, serum was isolated from .
6-8 week old BALB/c-mice to determine the amount of any
initial antibodies to f-galactosidase. Each animal wasg

15 injected i.m. with 100 micrograms of plasmid DNA per -
injection. Four separate injections were given at one
week intervals.

Prior to the third injection, the animals were bled
to monitor the early antibody response to B-gal. One.

20 week after the final injection of plasmid DNA, the"
animals were bled to monitor the late antibody response
to beta-galactosidase. To test the sensitivity of the
assay, known amounts of anti-gB-gal antibodies isolated
from an anti-g-gal antiserum were tested in parallel.

25 Serum dilutions of 1:40, 1:200, or 1:1000 were
tested in an ELISA for anti-f-gal antibodies. For this,
polystyrene microtiter ELISA plates were coated with §-
gal at 10 microgram/ml in phosphate buffered saline.

The plates were washed thrice with blocking buffer

30 containing 1% bovine serum albumin (BSA), 0.2% Tween 20
in borate buffered saline (BBS) (0.1M borate, 0.2M NaCl,
PH 8.2). 50 microliters of diluted serum were added to
separate wells. After at least 1 hour at room
temperature, the plates were washed thrice with blocking

35 buffer and then allowed to react with alkaline
phosphatase-conjugated goat anti-mouse IgG antibody.

One hour later, the plates again were washed four times
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10 the data from the two experiments is provided as well.
On the summary page n stands for the number of animals
in each of the four groups. S8.D. stands for standard
deviation and Avg. is the average 0.D. reading for all
the animals in a particular group.

15 The results of Group 4 demonstrate that the use of
a gene therapy vector encoding an accessory molecule
ligand (CD40L) enhances the immunization against B-gal
encoded by a genetic or éene therapy vector. The
average 0.D. reading of the 1:40 dilution of the sera

20 from animals of this group is significantly higher than
that of groups 1,'2, and 3 (P < 0.05, Bonferroni t
tests, see Table VII).

Data from an additional experiment further
reinforce the finding that the gene therapy vector

25 encoding an accessory molecule ligand enhances.
immunization against fB-~gal (Figure 16). Here, pCD40L
and placZ were co-injected into skeletal muscle, to test
for enhancement of the immune response to placzZ, a
pcDNA3-based vector encoding E. coli f-galactosidase.

30 The relative anti-g-gal Ab activities were determined
via ELISA. As expected, mice injected with either the
non-modified pcDNA3 vector or pCD40L alone did not
produce detectable antibodies to b-gal (Figure 16A).
Mice were injected with either 100 ug pcDNA3 (checkered

35 bar), 50 ug pcDNA3 + 50 pg pCD40L (lined bar), 50 ug
PcDNA3 + 50 ug placZ (striped bar), or 50 ug pCD40L + 50
ug placZz (solid bar). On the other hand, mice that
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aCCGSSOé% no| ecul| es mer;_lntﬁo gced |n%o t he oggastlc cells according
to the aboVBlEKahpleStedhuith PLRGEeaRARCHNAS he BLBUEC0FOBNOEELSRe | i gand
on the ansipses o&ftbeﬁsameamasibnscefl Sevascedbécteqdatsdng, fl ow

t t h L bed_i 0] Th
Yt ect vencRaoas TREE MESE bR iny et oR SRRy Recz AR RED 0 rdaping
neopl asi a vebghtofwldshightpweean tiFensdf BaLbtB-gateanbiBodieksabl d) were
I nj ected i-{?e ?haﬂv+{bé-9rééégée&£ h §g2a$g€cbhﬂgl neopl astic cells. The
I ne n

neopl asti c cell's are derived a spont aneous 25 | ung
adenocarci noma in a BALB/ c nouse. ThIS neopl asti c cell has been

descri bggl by Blieden g al Immuﬁé 1dbulin ﬁ%@%s§uﬁﬁodu§t§8n( 1991). O her

femal e BALB/ c m ce wer m |Hammed
Li nel tunor cells that y MERERRe gene 30
t herapy vector encodi ng thEOaInieebiggnDIec e Ilgand gene (nurine

CD40) as descrIQ&%ﬂﬁﬂgg enhanc1n$ ﬁ% ngépqgg¢%h31§§t £ omed to.

generate an ne response 0 days s each nouse
was chal | erapeeihpdy ne@pqnaﬁ{eth? $mb@laﬁ%n9fr$%@iaﬁe@allﬁ@G 35 neoplastlc

cel I s. jHesghdh&Ed Wy eih{ e {BR1 P ElaéB was not altered by the co-
injection of pCD40L. 1IgG,, anti-fB-gal antibodies
predominated over IgG, subclass antibodies in the sera of
mice injected with either placZ and pcDNA3 or placZ and
' pCD40L (Figure 17). Also depicted are the ELISA 0.D.

20 measurements of anti-B-gal IgG, and anti-g-gal IgG,,
present in the pre-immune sera (striped bar) or post-
immune sera (solid bar), collected at d28) of each group
of mice, injected as indicated on the abscissa. In
contrast, BALB/c mice injected with B-gal protein

25 developed predominantly IgG, anti-fB-gal antibodies, and
no detectable IgG,, anti-f-gal antibodies.

ii. Augmentation of Vaccination by Accessory
Molecule Vector Requires Co-Injection

with placZ at the Same Site
30 The adjuvant effect of the pCD40L plasmid on the

anti-B-gal antibody response was noted only when it was
injected into the same site as placZ (Figure 18).
Groups of BALB/c.mice (n=4) received intramuscular
injections of placZ and pCD40L together at the same

35 site, or as simultaneous separate injections at distal



the formation of tumors and then sacrificed when the tunors grewto 2.0

* cm because of norbidity. The-results WD 98/ 26061 )
- PCT/ US97/ 2¥Q 2826061 91 . of PCRIUSITIZXTAA Or i ng
~are shown in Figure 7. As can be seen by Figure 7, the mice i munized
wi th the neoplastic cell expressing the accessory nol ecul e |igands of
t he present invention on the cell surface renmained free of 5. tunor
t hroughout the experinent. Mce i munized8®ith t he neopl astic cells not

havi ng the accessory,.nmol.ecul e an enes of the present invention
succunbed to d%\ﬁﬁ (ra aaoﬂg %\?@érﬁ%ﬂ‘il f%ﬂg‘éu THCER Sneoﬁl goptacdel | s.
Figure 21 denmgrstupstrexeioredoint samnescel ahuinied0iofB46E, pmabznahdnurlne
CD40L, in lun & [ hat ss.. CD40. . Hyna li_nes
HelLa (CD40- ne§at|ve écee%w ot car%l no%éi(g#%u‘?%rﬁla}ea@gﬁga and
(CD40- negati v he squmdertied ntom, amt Hrbeg2l BAb AIC diifberentkl y CD40- -
positive | gnggiangs iR é@rﬁimeg'&?r%g%scﬂgaSK THR g%%’q

wer e

(strongly CD4Q- 05|t|ve Iung squanous cel | tunor Figure

infected with® LRE ehRpTRE A Ve e’fﬂ@?i’&%@ depi¢hingDibe

(‘Ad- mCD40L) , mdnhmm G005 nm (ME-Fp¥lbat@twa b ol On (BEapk), 1, and
10. 48 hours after |nfe%§|on qgrlne CD4A0L and human CDAOL surtace 20
expr essi on wa§SEE e A SRR FHAIR AL 211+ 520hat 1200, e®Fress | i gand

are plotted od: tLIO@OYMLﬂ:ldﬁu.rrarAraimials imjesiee ¥ b Bf £n€¥RE BH SR AL equal

I I cel S onl ne CD40L
ei\é?e:s: gnGPgB%taggl gaﬁ%dq/ﬁeolf ’ r%geustj' taﬂg dl%‘%’%‘s@: g{'zg c?rf“(“,'bnt rast to
nCD40L, humandemgdpep sedemialhe @t odh-gal Oibedbes iwetilindzs.

The data grapjlggebirel,J¢H %@ﬁ‘;lsjba atlh@nt%y it 30 dipduces,
expression of _tunor surface markers CD40- expressing Iung

cancer cell |ERER V°€A“F SFLm3 s ]wwl’f%s‘iﬂ“ﬁé# @ riHae cf enpeessi on of
t he tunor thak! r&u&}‘l&@ﬂ Ijﬂrakﬂr arfdDYemNzEes) ,ar@@ldﬂﬂﬁj\éaﬂtfydlgggss

| maj or to a | |ty ant

CD40- posi ?’?veeﬁgﬁg‘:?‘ar 98t ém Sﬂ'gﬁ’g: %/(%fslve% I?Ajr?c‘i?oaﬁ% %’%‘”a

CD40- speci f i ctagabbesnalt e lseahe 3HEtgt hick |ine), or MOPC21, an isotype

control mAb (thin | i ne), on CD32-expressing nouse fibroblasts for 48

hours. Follow ng the 48 hr: i ncubation, the |lung tunor
iii. Augmentation of Vaccination When

Accesgsory Molecule Vector and placZ are

E Co-Injected into Dermis
20 o The pCD40L plasmid also enhanced the anti-b-gal

antibody response to placZ when injected into the
dermis. In the experiment shown in Figure 19, mice |
lreceived intradermal injections, near the base of the"
tail, with either 50 ug pcDNA3 (checkered bar), 25 ug

25 PpcDNA3 + 25 ug pCD4OL (lined bar), 25 pg pcDNA3 + 25 ug
placZ (striped bar), or 25 ug pCD40L + 25 ug plac3Z (solld
bar). Injections, bleeds and ELISA analyses were
performed as in Figure 16A. The checkered bar and lined
bar groups each consisted of 8 mice while the striped

30 bar and solid bar groups each consisted of 12 mice. The
height of each bar represents the mean 0.D. of sera at a-
1:40 dilution of each group + S.E. A statistical
analysis of the data indicated that the striped bar and
solid bar groups are independent (P < .05). As observed

35 with intramuscular injection, mice co-injected with |
placZ and pCD40L developed detectable serum anti-g-gal



WD 98/ 26061 . PCT/ US97/ 22740

92 cells were analyzed for CD95, CD54, and MHC-1 expresstion by
FACS. wo 9826061F1 gure 22B agai n shows downnodul ati on of raTAIs97/22740 CDA0L
by-CD40-positive tunor cells. HeLa (CD40- 5 negative), CLL

(CD40--positive), and SK-MES-1 (CD40- positive) tunor cells were
cocul tured for 24 hours with CD3-activated nornmal donor T cells at a
tunmor cell: cell ration of 2.5:1. B4 |owi ng cocul ture, CD2- :

expressi ng T cells were analyzed for CDAOL surface 10, expression by FACS.
Thin |ines raptékedies eep| week folipwinowrhg serendapapeatiebt ype control -

anti bogy , h(&i\fiPCZa:)zdaadot heeks! égfiléﬂptﬁﬁﬁnf(nl@ét mgti-.edea weths body).
stained wit ant nti body .
The CD404post cYe |IﬁD§ ORI MES: %g LflmégD gLEo SanBP expr ess
CD40 | i gand ehghhefold higheftamean titer &6f anExpBegaloanbﬁbbdéeHunan and

Muse Accgssgﬁgn mice of @%%e§?£82LiHﬁQgFegaégbhgagg dh@ Huﬁ?@ Bl ood

Lynphocytes uctio i ¢ Consfru 8nd Gene
Ther apy Vect onj€ohedi wih’g ehthegntheandnimodéfied pcDNA3 veckay brgand Gene

Ei ther the hH@E@oﬁcﬁféﬁQr&1&DhSEUb@o&h@é“éeﬁéaéable 5ﬂHﬂBBdE@§ ngﬁﬂd) or

the murine accessory nolecule 25 “ligand gene (nurine Fas |1 gand)
constructed gal. utilizing the respective human and murine genes. An
altered accessory cell nolecule, in which a putative MWP- cl eavage site
was renoved, was ﬂade ,nd“d ted C 80tlde

sequence of AFasL=pcDNA as |igand-
nucl eotit@s 325 to 34 n&r,,,l Aoceggony Fergi ng from
AFasL. The design of [fﬁéfggiLV$@EoPa§%% gfacz reasonlng that Dormain I
contains sites nost ac d could thus be the target on
the nol ecul e 35 T abdhibyeofrpaPtfe %@r?%bénﬁﬁ indugkien, B¥quences of

the hunman Fasidéganes oere Spueipeenréet eyngendi ang gdE-expressing

target cells was tested. BALB/c mice co-injected with

15 pCD40L and placZ into skeletal muscle (Figure 20A) or
dermis (Figure 20B) generated greater numbers of CTL
specific for P13.2, a placZ transfected P815 cell line,
than mice co-injected with placZ and pcDNA3. At a 5:1
effector:target ratio, the splenocyte effector cells

20 from mice that received intramuscular injections of
placz and pCD40L achieved greater than 20% specific
lysis of P13.2. In contrast, when splenocytes of mice
that received the control injection with placZ and
pcDNA3 were used, a 9-fold greater ratio of effector to

25 target cells was required to achieve this level of
specific lysis. Similarly, the splenocyte effector
cells from mice that received intradermal injections of
placZ and pCD40L killed wmore than 50% of the P13.2 cells
at effector:target ratios of 4:1. To achieve comparable

30 levels of specific lysis required eight-fold higher
effector:target ratios using splenocytes from mice that
received intradermal injections of placZ and pcDNA3.
Nevertheless, the splenocyteg of mice co-injected with
pCD40L and placZ did not have greater non-specific CTL

35 activity for P815 cells than that of mice that received
placZ along with pcDNA3 (Figure 20). As expected, the
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93 listed as SEQ I D NGS: 13 and 30 (Genbank accessi on
Sequencewopds/zepdise Fas | i gand genes have been - determ r?&f%&'zﬂ‘g Ilsted
as-SEQ I'D NOS: 14 (C57BL/6, ~**  Genbank accession -U10984) and 31 (Bal b/c, '
Genbank 5 accession U58995). The sequence of the rat Fas |igand gene
has been determned and is |isted as SES%&L)D NG 25 (Genbank accession
U03470). Chineric constructs are as described in Exanple 2 for

CD40 ligand chineric onstruct

i gand | s 1OSP26PQE¥5e\ﬁ lfcﬁ%ﬁﬁ‘ﬁ?s ecel&%e@%&pﬁ?fg &ﬁ;g: NAS
proteins of hmenTENFoﬁ:amdDNABCrambrp@‘minstdmtmt medm%o@emflgre not
limted to, g % Egs ;J(]_39§n%f"‘§sr15 celd@m®in 111 replaced by Domain 111 of

murine Fas |i imeric sequence listed as SEQ I D NO 37, sequence

15 line-up shown in Figure 37), or replaced by Domain |1 of human CD70
(chinmeric sequence |listed as SEQ I D NO 38, sequence line-up shown in
Figure 38), or replaced with Domain | of human CD70 (chimeric sequence
listed as SEQ I D NO 39, sequence line-up shown in Figure 39). 20
Chineric constructs in which nultiple domains, for exanpl e, two copies
of human CD70 Domain IIl, are inserted into human -Fas ligand in place
of Domain |11, are al so made using nmethods described in Exanple I.
Chineric constructs in which synthetic sequences are 25 used to replace
Domain Il of human Fas |ligand are al so made. i+ Human
Fas Ligand d oni ng The cDNA encodi ng human Fas-1igand was.

subcl oned in t he eukaryotic expression vector pcDNA3. Normal donor 30

bl ood | ynphocytes were activated for 4 hours with 1 ng/m PMA plus 0.5
uM i ononycin. Total RNA was isol ated with the Q agen Rneasy kit. cDNA
was then synt hesi zed frompoly-A RNA wth oligo-dT priners using the

G bco- - BRL Superscript cDNA synthesis kit. The gene encodi ng 35 human
Fas-ligand was then PCR anplified with the Fas- | i gand-specific prinmers
(sense prinmer, SEQ ID NGO 32,
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94 antisense prinmer, SEQ ID NO 33). The Fas- | i gand PCR -. product
was then swwubedreped | nt o pcDNA3 usi ng standard mol ecul apchiusbng4o
t echni ques. RT-PCR products, subcl oned into pcDNA3, are designated
hFasL- pc DNAS. 5 ii. Mrine Fas Ligand d oning The
murine Fas-ligand geneS from Bal b/c and C8%/ BL6 strains of mce were
also anplified follow ng activation of nouse spl enocytes with PMA pl us
i onomyci n as descri bed aboveg, and gnplified fr poI y- A synt hesi zed 10
cDNA as described above (d4ense EQ Ig)vl\@h%: N gg ense prinmner,
SEQ ID NO 35). These gendgs ue ol ormed e PBAR x:preSS| on
vector (Pronega, Madi §ong @& CR products| subcl oned
b~
[

are desi gnat ed nfFasL- pcDNA3. = : iii. RAdenovirus \fector

Const ruct i on For {cofist rii@ Bod o adeRolid Bs3ved 3B 3B&di ng

hunan Fas-1igand, nurine Fas‘slé T [ & r FFSS T FAd, tRE ~ | ¢l oned cDNA
insert is subcloned into thegp m d pRc/ RSV (]} nvi trogen, [San Di ego,

CA) at the Hindlll-Xbal sitez @ o L- Xizoly &b nt oWk it ey RSV

pr onot er - enhancer and the b icﬂEiEg at hmgrﬁgﬁol - :éu&ﬁ & sequence
was subcl oned into the Ban®lj- Xnol gite of plasmd MCS(SK) pXCX2.

ion of the pl asm d jpXCX2, in

The plasm d MCS(SK) pXCX2 i|s a
uence was c]oned into tlhe El region.

whi ch the pBl uescript pol ylinker

The resulting plasm dthen i SE-F R8sl &8B HERg BT pJ into 293
cells using the cal ciump osushSt HEIRRIC | SHPR&P S plAFEP S :
adenovirus vectors are pi ked &rld expamded by nfecting 293 cells. High
titer adenovirus preparationg 30,3 g O ai nedy 25 flescrihed a whi ch

uses a cesium chloride¢ gBadiP@ FOHE BonSeBITE R vErZS BT cles via a
step gradient, with the d¢nsét&ds of 1§45g/cnB and 1.20g/dnmferr], in
whi ch sanples are centrifjyige8 Tqr 2 hodirs in SW1 rotor| (Becknan,
Brea, CA) at 25,000 rpmgat 4§erri3 38 & FhebE318 egld PN @R Igsd using a
Sephadex G 25 ; g::'o’c'o’ o ocooo ocoooo
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i 95 grade colum (Pharmaci a, Piscataway, NJ), and the [ d
tvirus is syovseost -70[err] C in phosphate-buffered sal ?ﬁ#‘@f@gﬁ%
t glycerol.. The titer. of the virus is - deg¢rm ned-by infecting perm ssive
i 293 cells at various 5 dildutions and counting the nunber of pl aques.
P Titers ~ typically range fr 1ls plaquefo mng units/n.
- The adenovirus constructls are &L and
: Ad-[err] FasL. bg 8 q Oman Fas
. Ligand 10 Gerlesg & _ The con$tructs
- hFasL- pcDNA3, nfasL- pcDI\JJA3§aer AFasl- e toh i@ ed into 293
. via electroporation. Thq 2 4P sseleat 84 ithamedi um
cont ai ni ng 418. Fag- | |§g@1 : I expression
~of 15 the transgene using §nt"| Fas-lijgand anti bo cytonetry.
. The nethods used are sinil@ _d;fcmaea& ®&ction of
CD40L into CLL cells. Q prer B 'I9 aden*osa PUR 1 nfabEt N, TO[err]
freshly thawed and washe& _ del | s are sugpended in 0.5

- 20 to 1 .mL of culture di um f or
~CJerr]-in-air incubator|] Adenpvirus

e at varying
multiplicity of infecti ng\]@l , S&h g dg@gsg- & cultured
“for 48 hours, unless oth@ i 8¢ Bei ng anal yzed for
- transgene 25 expressi ont 3 S _ i on of the Ras Ligand
CGenes in Human 3 NS5 i h then s B
~lynphoproliferative or gen& e85 ifcer adiove di igh der are

D < (D
o>

umw
1/208>

unable to delete 30 acti el f-repctive cells| outside of |the thynus.
This is related to the f that, i i Nt er actli ons bet ween
the Fas receptor and an pecess@§ 8 g:nd, are
defective. These ani fral s YEVEID i'ng 35
| ynphadenopat hy, spl engnkgal ys | neph WO 98/ 26061
PCT/ US97/ 22740 . g
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96 aut oi nmune pat hol ogy whi ch resenbl es that seen in patients with

system c | upus erythematosus or rheunmatoid arthritis (RA-. It is

concei vl ss/debaat t he nor mal ~ interactions between t hePERISY#R224 Oor and
the. accessory 5 nolecule ligand that are responsible for clearance of
activated | ynphocytes fromjoints may be inpaired in RA patients.

RA synovi al | ynphocytes express the Fas tseceptor at a hi gher proportion
than that of nmatched b ed JnOon 8s to mat ched norrmal donor bl ood
| ynphocyt es. Ont ar &ad, B sysnsw al |ynphocytes express little
or no accessory nol ec g i-gand. Since the RA synovi al | ynphocyt es are
sensitive to Fas-indug@d ppoptosis, it is feasi bl e that | ocal

othé&A B3j o8B could serve to elimnate the
Pl s Fat °p‘6t eﬁ‘t‘i’al |y medi ate RA aut oi mmune

expression of Fas |igg@nd
synovi al nononucl ear g 8

pat hol ogy. Fi'gtﬁ 23 shows that Fas-ligand expression in o
| ynphocytes is inhibifjed py.exgogure o RA.synovi al fluid. Normal donor
blood T cells were aclivafed f&S5 &= hEs with 1 ng/ml PMA plus 0.5
[err]Miononycin. Cell Ehere "incubated in the presence of rheunmatoid
arthritis bl ood pt as (circles), RA synovial fluid (dianonds), or
neither (squares). Injaddjtion, cells were incubated W th increasing

concentrations of thej MVPH
were anal yzed for Fasfg
of cells expressi i
experi nment denonstr at

ghi g Sor 9889482 €5 Fol l owi ng activation, cells

nd °°squace°e§(preSS| on by FACS. The percent age
s ligand are plotted in Figure 23. This

a‘L tl;l,ere ISya factor(s) present in RA

synovial fluid and sef gve%}g sgrgace 30 expression of Fas-I|igand.
d. Function of Huma r| ne and I meric Accessory
Mol ecul e Li gand, Fas M gahd To determ ne the capacity of the AFasL
constructs, the apove goged-—tgangfggct ed cells are mxed with the 35
Fas-ligand sensitive hugpp g celd | ene, SURKAT. _  Follow ng 4 hours
cocul ture, the nonadhpr g} JURKAT cells V\Q&& 295061
PCT/ US97/ 22740 '
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' 97 are collected and eval uated for apoptosis. The fl uorescent

‘conpound 3, 3' di hexyl oxacar bocyani ne i odi de (DiOCB) is used te eval uate
- for .apopt oNQIRPEy a “modi fication of a previously descriGSEUSHRE8col .
tFor "5-thi's, the cells are washed once at roomtenperature in phosphat e
:buffered saline (PBS, pH 7.2). Cells are pl aced into separate wells of
ra 96 well U bottom plastic g9 5 5
imcrotiter plate at 10[err] - 5 x 10[err] cells/well in 50 m t ot al

.volume. |f indicated, saturating amupgpiefl vl 10 conjugated anti bodies
care added foll owed by addition of DECE[_er"']Er and propidiumiodide (Pl).

“Di0C6 and PI are used at 40 nMand 10 ng/m final concentrations,
respectively. BONFERRORE\TESTS € then incubated 15 minutes in a 37[err]C 5%

Z t stained cells are then 15 hed
operr] ' d ulti ﬁﬁ%?ves%lgﬁé‘?ﬁjed'i n 2 - Nés' ©

“twice inice
“anal yzed by F & 06 and [ooa= S | 2.0M th C|
and Pl staini nfL are _exc

li'ght scatter T )
2%1 ng AP51= pc DASSt 0 20

The ability>ofl 4% 's exy
: 080 CDET D.61= gappar ed
Rel attive stabhtlityv of

~apoptosis of

- expressing Fa uprD:NA’% i ) I S
encoded by \ésr?'] Fas -Op@DNAS RS- p:WS pr € 1.08(q post Nocylturfp with
RA synovi al fI[BET: o oMt ThEoREL al T 0 - i
i nhi bitors, arle_assessed via floy cytonetfy of cells ex i i t her
| i gand. 6! 8 2:Tr eatffbhk - of AGUHT ti s| WO h GenfPaR¥desdy | vectors

- Encodi ng an Actessory Mitecute T gand—Fas—trgard rre—freterol ogous

~ Fas-Iigand conBt ructs, rr‘?de_zﬁs 30 descri bed above, that show the highest

stability Y eg’%%&ﬂi@?% %Bh“’n conbination with the greatest ability to
medi at e Fas-i nduced apoptosis, are used in gene therapy for RA

- Potential ther i sted in wel | -characterized nouse
nmodel s of arth@ﬁ?@féﬁ§@§%§A§mﬁcLﬂd function in vivo. WO

- 98/ 26061 Group N Mean PCEIAIZ7T 2P 740 SENT

. 98 1 Z 0T ] 000

2 Z 0.04 —0.04 002
15 3 ki 061 T 0.39
! B8 206 0.97 0.34
5 7 T.51 0.77 038
B ) T4 0.53 0.26
7 Z 0.83 U.43 0.22

20 ONE WAY ANALYSIS OF VARIANCE

Source of Variation S§S | DF | Variance Est (MS)
Between Groups 18.29 6 3.05
Within Groups 18.39 29 0.63
Total '36.69 35
25 s2_bet MSbet 3.05
F o= = = ___ = 481 P=0002

s2_wit - Mswit 0.63



a. Gene Therapy Treatnent of Arthritis in Mce I . Mbuse

Model s for Arthritis . One nouse arthritis nodel is col]agen-induced
arthritiwo9sedss known that injecting DBA/1 mice with 5 PERUSIN2W0I | agen
in conplete Freund' s adjuvant (CFA) i nduces an arthritis with synovitis
and erosions that hi stologically resenmble RA. For our studies, nmale
DBA/ | . mce are imuni zed with bovine type Il collagen in conpl ete
Freund' s adjuvant on day 0 and boosted $8 itraperitoneally (i.p.) on day
21. On day 2 anjnals are 8ddltl0n | i.Q injec |on W th
reatment o u,acfht a sene Therap o

nj ection
¢ elrigks @é o-rehbmehiﬁd paw in
q@&igggfetdgﬁgally S detected the third or
fourth week f7or 1 oW ectlon The vertebrae are only
rarely affected, &and thes iMige g peri pheral joint

svel | i ng.5 Af f ect efind %ﬁéa&rﬂéﬁelaf a ned;ﬁlééfé Iﬁsé%&%& mbgeges of
synovi al edena, followed synOV|a er eh Anot her
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20 The effectiveness of the accessory molecule ligand ™
genes for treating neoplasia was shown as follows.
Female BALB/c mice (6-8 weeks o0ld) were injected i.p.
with 1.0 X 10° irradiated Linel neoplastic cells. The
neoplastic Linel cells are derived from a spontaneous

25 lung adenocarcinoma in a BALB/c mouse. This neoplastic
cell has been described by Blieden et al., Int. J.
Cancer Supp., 6:82 (1991). Other female BALB/c mice
were injected i.p. with 1.0 X 10° irradiated Linel tumor
cells that had previously been transduced with the gene

30 therapy vector encoding the accessory molecule ligand
gene'(murine-CD40) as described above.

Each group of mice was allowed to generate an
immune response for 10 days. After 10 days each mouse
was challenged with 1.0 X 10* live, non-irradiated Linel

35 neoplastic cells. These mice were then monitored for
the formation of tumors and then sacrificed when the
tumors grew to 2.0 cm because of morbidity. The results
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ConA ar e added dia Mokl ndtiemit fRe 0D, in Bhflgl BimbB LRE1PIgRRACE Of

pol ybrene (8 [err]g ). The hanged hours after infection

with conplete E aqnﬁﬁEFﬁ%ﬁw@%ﬂﬂrngHEUGnuﬁ?ié $Fn?§cgﬁﬁﬁnéﬁp4Ptn296§ﬁWﬂ
35 Aliquots ofcdelddBnsditebions| | Biguee exan) nefda270ncbas-negathveand

expression, at .48 hours after igfectio | a w, .. ,Cyt t Ly, WO
98/ 26061 lung carcinoma, ﬁlgure Elgf, ﬁkgc+§&séy%§g$§0&%4o-
100 ' AmcsmtnweI1um@cbavgescehﬂacdrzédomanbénguné 21C), and SK-

cyt oki ne-pr. %du 1‘&3{\%%@6%13%”&5&’{) -BBEKe 1 {anshaG! 8uamofi§! ka1l

i ntraperitoneal suspensi ons are 1 njected Hmreétly
into the musew wBADasvereesnfepbadi ‘ﬁl‘ébcedsaoz;\rasoeecmiﬁnsaﬁam é |
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culture.supple (%CD4O£BQ§EQ§SqﬂSI of 0 (Blank), 1, and 10. 48 hours
after infection, murine CD40L_and human CD40L surface.
20 expression was determined. The percentage of cells that
express ligand are plotted on the Y-axis. Human and
- mouse CD40L are expressed at equal levels in CD40-
negative cell lines. However, only murine CD40L
expression is stable on cell lines that express CD40.
25 In contrast to mCD40L, human CD40L is downmodulated on
CD40-positive tumors.

The data graphed in Figure 22A show that CD40
binding induces expression of tumor surface markers.
Treating CD40-expressing lung cancer cell lines with

30 aCD40 mAb resulted in enhanced expression of the tumor
cell surface markers CD95 (Fas), CD54 (ICAM-1) and class
I major histocompatability antigens (MHC I). NCI 460, a
weakly CD40-positive lung large cell carcinoma, was
incubated with a CD40-specific monoclonal antibody

35 (thick line), or MOPC21, an isotype control wAb (thin
line), on CD32-expressing mouse fibroblasts for 48
hours. Following the 48 hr incubation, the lung tumor
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per oxi dase- | abel ed streptaV|d|n and then vi sual i zed using the
VECTASTAI N 2BC 1EXRressign hec Human azd) NeusepAccessonn CA). For
Molecule Ligand, Fas Ligand, in Human Blood
Lymphocytes
20 a. Congtruction of a Genetic Construct ‘and Gene

Thera Vector Containing the Human and Mouse

Fas Ligand Gene
Either the human accessory molecule ligand gene

(human Fas ligand) or the murine accessory molecule

25 ligand gene (murine Fas ligand) was constructed
utilizing the respective human and murine genes.
An altered accessory cell molecule, in which a putative
MMP-cleavage site was removed, was made and designated
AFasL-pcDNA3. The nucleotide sequence of AFasL-péDNA3'

30 1is listed as SEQ ID NO: 40. Human Fas ligand
nucleotides 325 to 342, encoding six amino acids, are
missing from AFasL. The design of AFasL was based on
reasoning that Domain III contains sites most accessible
to MMPs, and could thus be the target on the molecule

35 for cleavage from the surxface of the cell. Sequences of
the human Fas ligand gene have been determined and are
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interl eukin-1 receptor, antagoni st ,(Evan, Chri st.opher i ni cal
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Eﬁtentia! gy %Gepﬁﬁ&mkpéébéséiénwgﬁkmw Gecnm@rhﬂurraanéemb&swaaﬂé -
eumat oi d ar itis, Human e . I,n this
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or transfect @rateinneetriohegtNE Family. Chimagirncensymuetscytes (via

retrovirus, @ﬂﬁﬂﬁ&&éusbut ar8ak6d E&Hﬂté&ctb htiRageresmdighingd with
synovi ocytes are | | nto t lent, who'is_noni tored and

n nj ect
5 tested forD‘%{'Pﬁe’rrPJ%:le?Pﬁ?cg\ QXSBET“Q{LBd Enﬁtgo%rl&ﬁdFas ligand
expressi on anttHinetionsefuehee Fasstegaad BEQNIDI Moed37, sém@nldécyt es.

|1 anot e 2 SR SASR! 40 201 BULROSHR! Cor xcbPIBLEALLZ RG] oy, LI
patient. |In tdf shynam oYY &ckimbrici segnentezddstell as SER A® &pressi ng
Fas-1igand “jﬁf‘%@ﬁﬁ%ﬁ&@ 1{RBSHBCERBINOkn Figure 38), or replaced
with Domain I of human CD70 (chimeric sequence listed as
SEQ ID NO: 39, sequence line-up shown in Figure 39}.
20 Chimeric constructs in which multiple domains, for
example, two copies of human CD70 Domain III, are
inserted into human Fas ligand in place of Domain III,
are also made using methods described in Example I.
"Chimeric constructs in which synthetic sequences are
25 wused to replace Domain III of human Fas ligand are also

made.

i. -Human Fas Ligand Cloning
The c¢cDNA encoding human Fas-ligand was subcloned in

the eukaryotic expression vector pcDNA3. Normal donor
30 blood lymphocytes were activated for 4 hours with 1
ng/ml PMA plus 0.5 uM ionomycin. Total RNA was isolated
with the Qiagen Rneasy kit. ¢DNA was then synthesized
from poly-A RNA with oligo-dT primers using the Gibco-
BRL Superscript cDNA synthesis kit. The gene encoding
35 human Fas-ligand was then PCR amplified with the Fas-
ligand-specific primers (sense primer, SEQ ID NO: 32,



the gene into the cell by nonviral nethods, such as el ectroporation),
or by viral transduction of_the gene 15 into the cell) is constructed.

The nodi fwedsrelst |ine is injected into the patient, wcr/uss7rzeniot or ed
and tested for anmelioration of RA associated synptons, and for
expression and function of the hFas-ligand in nodified synovi ocytes. 20
An in vivo based therapy will is simlar in concept . to the anelioration
of. col I agen-induced-arthritis using a %4nurine Fas- |'i gand adenovi rus-gene
t herapy vector, descrj bed in_ Zhan et al., J. din._lnvest. 100: 1951-
1957 (1997). antifAnas PoImeic SER Hbg%ac?rﬁ) del TRerEassflsoand HRCR -

hFas-1i gand detwag ammuwci&ﬁédfmd-o A Yud thg stéﬁwawl nts Of
RA patients is perfor either vira

no -V|ra t hods
this procedu®®t® 91’791311’%1 ’t technigigs UC%TIPeag % %ﬂ%‘?ﬁ)‘%l rus)
is directly into rpeDNAS], |iawte ddmigqyaioed UifadlaipcDNA3 ar e nDnltored and .30

tested for anelioration of RA-associated synptons as wel | as bi ol ogi cal
testing for expression and function of the hFas- I|gand in nodified
synovi ocytSes. VO igi8/ 2 ine Fas Ligand Clonin

PCT/ US97/ 22740 The murine Fas-ligan _ﬁenes from ﬂéﬁb/c an %ﬁsﬁ§
SEQUENCE LI STI NG (1) GENERAL I N (i) A PU

Ki pps, Thonaetrains of mice were alsgo amplified followqgg”qﬁplygﬁﬂqn

Cantwel I, Maid€ mouse spldridcytidd lwd «ir BN onomyc¥OGEd. EXPRESSI ON
VECTORS NI_NG AQSFSSCRY

MOLECULE LI GASSEEhes aigve, and amplified from By A esizge R USE
FOR | MMUNOMORDTINA as described above (sense primer, SEQ I O :ANI2 , TREATMENT

OF ,gﬁhlGW%ﬁg NE

osmse  STHIATSE i SRR AR THijgee ARSI
subcloned in the pTARGET expression vector (Promega,
Madison, WI). RT-PCR products, subcloned into pcDNA3
are designated mFasL-pcDNA3.

15 iii. Adenovirug Vector Construction
For construction of adenovirus vectors encoding

human Fas-ligand, murine Fas-ligand or AFas-ligand, the
cloned cDNA insert is subcloned into the plasmid pRc/RSV
(Invitrogen, San Diego, CA) at the HindIII-Xbal site. A

20 BglII-Xhol fragment with the RSV promoter-enhancer and
the bovine growth hormone poly-A signal sequence was
subcloned into the BamHI-Xhol site of plasmid MCS (SK)
pXCX2. The plasmid MCS(SK)pXCX2 is a modification of the
plasmid pXCX2, in which the pBluescript polylinker

25 sequence was cloned into the E1 region. The resulting
plasmid then is co-transfected along with pJM17 into 293
cells using the calcium phosphate method. 1Isolated
plaques of adenovirus vectors are picked and expanded by
infecting 293 cells. High titer adenovirus preparations

30 are obtained, as described above which uses a cesium
chloride gradient for concentrating virus particles via a
step gradient, with the densities of 1.45g/cm® and
1.20g/cm®, in which samples are centrifuged for 2 hours
in an SW4l rotor (Beckman, Brea, CA) at 25,000 rpm at 4°

35 (¢. The virus band is desalted using a Sephadex G-25 DNA
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b. Introduction of the Murine and Human Fas Ligand

10 Genes into Human Cells
The constructs hFasL-pcDNA3, mFasL-pcDNA3 and AFasL-
PcDNA3 are transfected into 293 via electroporation. The
transfected cells are selected in medium containing G418.
~ Fas-ligand transfectants are screened for expression of
15 the transgene using anti-Fas-ligand antibody and flow
cytometry. The methods used are similar to those
described for transfection of CD40L into CLL cells.
For FaslL-adenovirus infection, 10° freshly thawed -
and washed CLL cells or Hela cells are suspended in 0.5
20 to 1 mL of culture medium for culture at 37°C in a 5%
CO,-in-air incubator. Adenovirus are added to the cells
~at varying multiplicity of infection (MOI), and the
infected cells are cultured for 48 houxs, unless
otherwise stated, before being analyzed for transgene -

25 expression.

c. Expregssion of the Fas Ligand Geneg in Human
Cells '

Mice with the lymphoproliferative or generalized

lymphoproliferative disorder are unable to delete

30 activated self-reactive cells outside of the thymus.
This is related to the fact that, in these mice,
interactions between the Fas receptor and an accessory
molecule ligand, Fas ligand, are defective. These
animals develop numerous disorders including

35 lymphadenopathy, splenomegaly, nephritis, and systemic
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300 AACAAAGAAR AGAMAGRAMARTETFTs CARATERALA, FAGTIGATEA GGATCCTCAA
360
lymphocytes is inhibited by exposure to RA synovial

fluid. Normal donor blood T cells were activated for 5

20 hours with 1 ng/ml PMA plus 0.5 uM ionomycin. Cells were
incubated in the presence of rheumatoid arthritis blood
plasma (circles), RA synovial fluid (diamonds), or
neither (squares). In addition, cells were incubated
with increasing concentrations of the MMP inhibitor BB94.

25 Following activation, cells were analyzed for Fas-ligand
surface expression by FACS. The percentage of cells
expressing Fas ligand are plotted in Figure 23. This
experiment demonstrates that there is a factor(s) present
in RA synovial fluid and serum that prevents surface

30 expression of Fas-ligand.

d. Function of Human, Murine and Chimeric
Accessory Molecule Ligand, Fas Ligand
To determine the capacity of the AFasL constructs,
the above-mentioned transfected cells are mixed with the
35 Fas-ligand sensitive human T cell line, JURKAT.
Following 4 hours coculture, the nonadherant JURKAT cells
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- SEQUENCE DESCRI.PTI QN EEE%?E%%%% 3: SAT_G%T C@J CCA
AACTTCTECC ceaertas ERLERFCABRS, PH 7.&d - "C§ T

- TTATGTATTT ACﬁiDiHEﬁTiﬁﬁﬁCﬁEpﬁﬁAtQCEEiAﬁGAf Egg@T@&@@AU-bﬁhtom PIGEELRKT GCTG
TATTCATAM AMAELTAAE SR R R AMEGAGARGE ACTTTATBL e adn SO O cT
. TATTCATAAA AAA ) CTTT, 4 GAACT
. GTGAGGAGAT GAGrazn o FqmeaAGAECI midTeiadeA SRARKACSTEA amogars of RRCAAAGAAG

- AGAAAAAAGY ﬁ%&t%@ﬁé&i@é@@‘é@ﬁe@%@%@% by3@iait idh BEACCAC .
- ACGTTGTAAG CGAA C AGTAATG%AG CATCCGTT% ACAGIGGGCC 420 AAGAAAGGAT

. ATTATACCAT GAANRE NG TRESRAGERMTIREARRTABISAABARSEGANUFT are ASOSITAAAA
GAGAAGGACT CTAdd AI6TAM TARACT CAAG/MEAETRAQT contehAShEEons 54 spec

L tGARGGTTCGA
 TACTCARGOC G TR EACRET TCET OEREAT FRGLECRUIBERGER o0 7°C: FATORROACT

. TGGGCGGAGT GI TIimeTd A TNANGEE GERGUBRATCTGT GINeTETEANEEGTGellr@re tha@TI GAAGCAA

gggﬂAGTGNEé37¥¥£K£HT£&¥£ZT§KCéEeCESIEGEEETaﬁ@TGéé%EEEe1y7%%spendEEAin
: 200 ml SM and analyzed by FACS. Dead cells and debris
with characteristic forward and light scatter profiles
and PI staining are exdluded from anélysis. '
The ability of cells expressing AFasL-pcDNA3 to
20 direct Fas-mediated. apoptosis of cells expressing CD95 is
compared with that of cells expressing FasL-pcDNA3.
Relative stability of the protein products encoded by
AFasL-pcDNA3 or FasL-pcDNA3 pre- and post~ culture with
RA synovial £luid, and with or without the metallo-
25 proteinase inhibitors, are assessed via flow cytometry of
cells expressing either ligand.

6. Treatment of Arthritis with Gene Therapy Vectoxs

Encoding an Accessory Molecule Ligand, Fas Ligand
The heterologous Fas-ligand constructs, made as

30 described above, that show the highest stability of
expression in combination with the greatest ability to
mediate Fas-induced apoptosis, are used in gene therapy
for RA. Potential therapeutic constructs are tested in
well-characterized mouse models of arthritis to assess

35 efficacy and function in vivo.



(2) I NFORMATION FOR SEQ ID NO  4: (i)  SEQUENCE

CHARACTERI STI CS: . (A LENGTH: 786. base pairs
(B) TYREO 98/26061 nucl eic acid : (O) pCTRTRSARIFIONESS:
single - (D TOPOLOGY: | i near (xi) :
SEQUENCE DESCRI PTION:  SEQ I D NO 4: ATGATCGAAA CATACAACCA
AACTTCTCCC CGATCTGCGG CCACTGGACT GCCCATCAGC 60 ATGAAAATTT
TTATGTATTT ACTTACTGIT TTCCTTATCA CCCAAATEAT TGGATCTGIG 120 CITTTTCCTG
TGTATCTTCA TAGAAGGTTG GACAAGATAG AAGATGAAAG GAATCTTCAT . 180 GAAGATTTTG
Aep : < ; in _Mice TTACTGAACT

GTGAGGAGAT TAAAAGCCAG JTT ; p ee;- ﬁg@m A'MMQE'A 300 AACAAAGAGG
AGACGAAGAA A GC TTT T.CC. X, 60 CAAATTGCGG
CACATGTCAT AA% % @Q\AA el indyged  GCTGAAAAAG
GATACTACAC GATYSCOANS. AATH THSTIAMoGCCTIRRAALA a&mgxml W88e witRTGACCGITA

ConTCaR TR AT B e Rt are e S ivanBofcra) 17 cagac

TCTTACTCAG Adsiugse\/am AOJcHET GoarGywod Tiecasb@vosicénd that CAATCCATTC

ACTTCGCACS AGIMIGHYCT I Gl TOGRT, I CTGATC
CAAGCCAAGT GAGOCAT eI Rl e S %es’ 7'5 te DB%
786 m%/m&mmunlzed with bovine type II collagen in _ :
PCT/US97/22E%hp1ete Freund’s adjuvant on day 0 and boosted 106 (2)

romAy e ERSERIRMS L o) o ol s PR, SRR S

nucl ei ¢ aci given an additiongX0)i . STRANHDBNESS witlsi ngl e

D TOPOL ) CRI PTI ON _S'EQ
(Do 5 Lipopglysacehd il (res) angddlcne FRENIERD
GCCCATCAGC or am@njequmfrﬁcqumﬂmmmmcmmwm -
CCCAAATGAT HdahEekSHE a fo¥t or hind paw in animals immunized with

15 collagen typically is detected the third or fourth week .
following the second injection. The vertebrae are only
rarely affected, and then only weeks after the initial .
peripheral joint swelling. Affected joints display
initial histologic changes of synovial edema, followed by

20 synovial hyperplasia.

Another animal model, recently described by
Kouskoff, V. et al., in Cell 87:811-822 (1997) was
generated fortuitously, by crossing a T cell receptor

: (TCR) transgenic mouse line with the non-obese-diabetic:
25 (NOD) strain to produce the KRN x NOD mouse model of RA.
The offspring of such a mating universally develop a

joint disease that is highly similar to that of patients
with RA. Moreover, the disease in these animals has an
early and reproducible time of onset and a highly

30 reproducible course. The arthritis apparently is induced
by chance recognition of an NOD-derived major
histocompatibility complex (MHC) class II molecule by the
transgenic TCR, leading to breakdown in the general
mechanisms of self-tolerance and systemic self-

35 reactivity.



. CTTTTTGCTG TGTATCTTCA TAGAAGATTG GATAAGGTCG AAGAGGAAGT AAACCTTCAT 180
. GAAGATTTTG TATTCATAAA AAAGCTAAAG AGATGCAACA AAGGAGAAGG ATCTTTATCC

. TTGCTGAACWOPRREISAGAT GAGAAGGCAA TTTGAAGACC TTGTCAAGGA TATAREEFFR? ’22"4%00
. AACAAAGAAG AGAAAAAAGA AAACAGCTTT GAAATGCAAA GAGGTGATGA GGATCCTCAA 360
. ATTGCAGCAC -ACGTTGTAAG CGAAGCCAAC AGTAATGCAG -CATCCGTTCT ACAGTGGGECC 420

. AAGAAAGGAT ATTATACCAT GAAAAGCAAC TTGGTAATQ@G TTGAAAATGG GAAACAGCTG 480

: GAGAGAATCT TACTCAAGGC

. ACGGTTAAAA GAGAAGGACT CT ATTATGT C TACACT TCACCT TCT G CTCTAATCGG 540
¢ (L4

. GAGCCTTCGA GTCAACGCCC AT %{ﬁ@% 600
: 660
. TCTGTTCACT TGGGCGGAGT GTTTGAMR : 720

. ACTGAAGCAA GCCAAGTGAT CCACAG/E}]EB@ ng@ggggﬁ@je% oy 780
CTGA 783

" (2) | NFORMATI ON FoHeshaviepadgpted and modified a pxehqeel priEnERIYT CS:
(A) LENGTBE: described b{8@Gdwstulpain® colleagues for mirolMPfecting

| nucl ei ¢ acid 4 éé? STRANDEDNESS smg%igr (D)
- ToPOLOGY: | ademoviizug, vectors in 2 RES seQ 1D NO
6: ATGATAWeGAWm@@WMGATﬁ@H@G LA GICEAIECCAGRSAGC
60 . ATGAA T ;T TGGGTCAGCA
120 CITTTTER GRS ORISATINS AaCT A GAATCTTAT
180 GAAGATPTPCEUNTEGA ThRA miAcAmRCAD etATRE et wioamratang CCTAATCC
300 Aaaniiali Tads el o e e o e il L
360 CAAATT@E%PG%%?MA@%@%& RERSCETTRACRRT GG
420 GCTGAARAAE GATATBAGAG AATKRACHAAE TETREAAAA WEGEAMACAG

20 CIOCHIE gt ATAIAL A1 S MG oo

600 TTCGAGHZBANTET RACT GAG IAGEIERAAYR JIGCCAGATRY miﬁm
660 AGEE SN A FARAKAE ﬂ%{ TTGICAAT
720 CA@%«CT GAT% Sk QSA\Q%ATGGC t}CT GCCTTCA @ CCTTT TACTCAAA

780 CTCTGAProducts Laboratory). Our adenovirus titers typically

786 2 lo@N &Y mB
CHARACTERI( S)TI l(a%JE@BMAIo ;Eﬁﬁ&&éﬂniﬁzg vaits (pfu) per mB-QWENERg it

(B) TYPE possible tomﬁilalél]vceré(’ar% leastG-I'-ij 108 prJC)Of {88 pasg g‘gl rlS
singl e into the (kiee HEARAHEGY.:as outlined ialmswre. Control animals

20 are injected with control Ad-lacZ vector, a replication- -

defective adenovirus vector lacking a transgene, or with -
the buffer used to suspend the virus (10 mM Tris, 1 mM
MgCl,, 10% glycerol).
In another method, splenocytes will be harvested
25 from mice that are syngeneic to the host animal intended
for adoptive transfer of transduced cells. Cell
proliferation will be induced with exogenous IL-12 (100
units/ml) for 48 h. Cells are counted and then re-plated
at densities of 5 x 10° or 1 x 10° cells per ml in a 12-
30 well dish with 1 ml complete culture medium per well.
Virus and ConA are added together at the time of re-
plating in the presence of polybrene (8 pug/ml). The
medium is changed 24 hours after infection with complete
medium containing 100 units of recombinant IL-2 per ml.
35 Aliquots of the transduced cells are examined, for Fas-
ligand expression, at 48 hours after infection via flow
cytometry.



WD 98/ 26061 '
PCT/ US97/ 22740 1067

(xi) SEQUBNEESIESCRI PTION. SEQ ID N0 7: ATGATAGAAA RERTUSIREETIA
AGCTTCCCCC AGATCCGTGG CAACTGGACT TCCAGCGAGC 60 ATGAAGATTT
TTATGIATTT ACTTACTGIT TTCCTTATCA CCCAAATGAT TGGATCTGIG 120 CTTTTTGCTG

TGTATCTTCA TAGAAGGTTG GACAAGATAG AAGATGAAAG GAATCTTCAT 180
GAAGATTTTG TATTCATGAA AACGATACAG AGATGEARCA CAGGAGAAAG ATCCTTATCC 240

TTACTGAACT GTGAGGAGAT . TAAAA M@ TTTGAA m TAT GTTA 300
AACAAAGAGG AGACGARERA LR - 360
CAAATTGCGG @%Iﬁ@ﬁrwﬁmgﬁ@mmmmmm@faﬁﬁm@m - 420

SIS SRS S T IR Jaie 220

CGGGAAGCTT @GAGtﬁéAGteﬂCdﬂfﬁnﬁix'@@GRG@@PCWOG§@TRRNGVGu@GC@@GTAGA 600

TTOAGCAA Rl LT ReAC AR ACHAVACT T 1 e, TH of 660
CAATCCATTC ATTTGAA TTGCAACCAG GT TCEEW GWTT CAAT 720
GTGACTGATC tRaGtrARstezxedcArddCPRBPEatErng iapfacrchkAgsuer g0
CTCTGA culture supplemented w1th exogenous IL 2 786 .-

(2) | NFORMATI ON.FOR SEQ | D .NO |
CHARACTERI STI CS: Mice are monitoreq A)“ 3 Bdpded tadhion éEgJ(?&gB‘fsé’ bai r's
(B) TYPE: arthritis. Theudatiec cfcidlsease onset is recOrdedSERENDEDNESS:

ZiE?g%lEECEODEg&Pﬁ‘FF&\Peg&%E goipet JOlntAX&g#EX%G@&&?&P&ETé%CATACA

GTCAACCTTC TECSCSCTaBkIFCGRTAGEG knee) @re gradgdCASCEot

scoserrrr GRS R el gAA)Q:g(iéfB@%owl *apcoaatcr

TCATGAAGAT TNECTorteA G&‘R&A@@&Fe the, @rthritdsssroeTT
ATCCT TACT G AA6EeT GA@eA%F&%%&BcﬁC&EEEEG%AsG&@THS@E@&sedB%th asAGGATATAAT

GOCTCAGHA EECERRRT EXRERT RGN CoAA T AT ARG, 28 g medd 1A

CTGTTCTCCA GEGEBECHSR iMaAGRATACT LAGAGOURAAG BaRcAAOE T GaCHARCRERCG 480

% GLGMAMGACATA BECHh T TAGREGRAC ACCAGEGMe 540
ACTTTGAGTC AAGCTCCATT T@IAGCCA%F CTCTGCCTG@ 600
of death, hind paws are dissected free and processed for

histologic examination or for RT-PCR. The histologic
20 severity of the arthritis is scored on a scale of 0-3 for

CCTTCTGTTC

synovial proliferation and inflammatory cell

infiltration, where a score of 0 = normal and 3 = severe.
For mice receiving intra-synovial injection of

control of test adenovirus vector, the level of arthritis

25 observed between contralateral sites is compared. In
addition, the overall joint score minus that of the
injected joint for the entire animal is compared with
that observed in the joint injected with the control or
test adenovirus vector. _

30 Local administration of Fas-ligand adenovirus
expression vectors will result in clearance of activated.
cells, as assessed by measuring the relative levels of
CD80 mRNA by quantitative RT-PCR. This treatment also
will lead to an enhanced level. Also, whether such level

35 of apoptosis identified in affected mouse synovial tissue
is assessed by the TUNEL assay (“Terminal deoxynucleo-
tidyl transferase (TdT)-mediated dUTP Nick End '



. AGTCCCCAAG TGGATCAGAG. AGAATCTTAC TGAGAGCTGC AAACACCCAC AGTTCTTCCA 660
- AACCATGCGG GCAGCAATCC ATTCACTTAG GAGGAGTCTT TGAATTGCAA TCGGGT%}'I#- g?)
- CGGTGTTTGT WRAHMAEACT GATCCAAGTC AAGTGAGCCA CGGGACGGGC TTCACK 971227

. TTGGCTTACT CAAACTCTGA ACGGTGTAAG CCAGCAGGCT GOGGCTGEGC TGATGCTGGT 840

. GGTCTTCACA ATCCAGGAAA GCAG | 864
1 (2) | NFORMATI ON FOR SEQ I D NO - (i) SEQUENCE
" CHARACTERI STI CS: (A) LEN&?ﬁ 3634 base pairs

(B TYPE Labellng?)nucfﬁﬁﬁLaféQperformed bY 1mme£§ingSEBéN?§QN§§§s

.single

* SEQUENCE DESCRIipTGE b T D3 MM Bris- HClGAEﬁT%c%;Gel"f@sAWTeﬂé‘Fum
;g%gﬁ?fTGEg gfaaaﬁgggg4aa§§%¥§§xad5§1¥m£xmaf1de), 8R4 the%%%ﬁ@ﬁﬁ@cﬁ CAG
GACTCAACAC A B%Aﬁfii% %m 1%%“3’1"‘586 auT |
CAGCTTTCTG AAGQESEHIA sy TGiATHe it T ATEITEAag 6CTSCATEL. TATREGEAAGE ion246

 COOCATGOG0 ACGRSETGR B APt RS SRR b IRt (Y BEERE, Coggm
AGACCCCCCT  CGGASHEERA memmmmﬂc C$‘¢!@A¢®Emtly420

 GTGIGTCOCC AACTLICGAAATCOCHROGG, LEGCEA] 480
. TGCAGGECCC ACTA 1 "CCTCCAGATG AGCTCATGGG TTCTCCA GWTT 540
WD 98/ 26061 streptavidin and then visualized using the VECTASTAIN ABC

??CT/Usgéﬁiagz%ﬁé§r#Veqﬁﬁr Laboratorles Inc. txgsrllﬁmﬁme, CA)lOBEor .

TTGTTGGCAC Am&@%%@% ma@iﬁ%@m@ 42

- AGGGAGAGAA GCA@EEMJM&yKIIEXIZBThiﬁMﬂéﬁV&XIk&&ﬁ(EéﬁﬁEﬁaEHESCCEEEA 720
AC

GCTGGARAGS ACACCAHERE Th A6 TR SRREs Do

AR
- GCGCTCCCCA AGAR@QQMH?HﬁQ]ZQIIﬂQ?3113@%#(11?@§§¥I§ﬂ§§b0@E§€AEE€TC 900
TTCTCCTTCC; EGALGRRGES ACGRRGRAR: CCACTTTGGAGTG 960
ATCGGECCCCC AGAGGGAAGA GGTGAGTIGCC T GCCT TCAT CTC TCCCACCCAA 1020

GGGGAAATGA GAGACGCAAG AGAGGGAGAG AGATGGCGATG GGTGAAAGAT GIGCGCTGAT 1080
EACEEACEEAT GAGAGAGAAA AAMhﬁﬁﬁﬁﬁﬂn€¥H¥KﬂﬁﬁﬁﬁhEﬁﬂ&fﬂfﬂﬁéiEﬂéﬁ@&fﬁﬁﬁtsl%4Qh

a2 _Gene Thera Vector Encoding an Accesso

Molecule Ligand, Fag Ligand

Candidate Fas-ligand constructs identified as having

20 potential therapeutic benefit are used in human protocols
to treat RA. Human protocols encompass either in vivo or
ex vivo methods to deliver the Fas-ligénd constructs.
Furthermoré, the Fas-ligand constructs are potentially
delivered by either viral or non-viral methods. Outlines

25 of therapeutic strategies are described below. |

An ex vivo therapy is similar to a protocol
described for intra-articular transplantation of
autologous synoviocytes retrovirally transduced to
synthesize interleukin-l1 receptor antagonist (Evan,

30 Christopher et. al., Clinical Trial to Assess the Safety,
Feasibility, and Efficacy of Transferring a Potentially
Anti-Arthritic Cytokine Gene to Human Joints with
Rheumatoid arhtritis, Human Gene Therapy, Vol. 7, 1261-
1280). 1In this procedure, after clinical diagnosis of

35 RA, the synovium is harvested during total joint
replacement. The synoviocytes re-isolated and expanded,



AAGAGATGCEG GAAGAGAGAG AGAGAAAGAT GGAGAGACAG GATGICTGEC ACATGGAAGG 1200
TGCTCACTAA GIGIGTATGG AGTAATGAA TGAATGAATG AATGAACAAG CAGATATATA 1260
AATAAGATWO 9GZBIGNCAGAT GIGECGTGIG AGAAGAGAGA TGGGEGEGAAGA AAU¥NI8YGA17401320
ATGAATAAAG ATGGTGAGAC AGAAAGAGCG GGAAATATGA CAGCTAAGGA GAGAGATGGG 1380
GGAGATAAGG AGAGAAGAAG ATAGGGTGIC TGGECACACAG AAGACACTCA GGGAAAGAGC 1440
TGITGAATGC TGGAAGGTGA ATACACAGAT GAATGGAGAG AGAAAACCAG ACACCTCAGG 1500
GCTAAGAGCG CAGGCCAGAC AGGCAGCCAG CTGTTCEIZC TTTAAGGGTG ACTCCCTCGA 1560

TGTTAACCAT CCTTCTC CAGTT %c CTCTCTCTAA TCAGCCCTCT 1620
é%&cﬁ%&@ﬁ‘%@m@ drigyelogas HaEeG 1680
.GGTAGGGTTA WW@W’%W%W 1740

CeTrraier SRR, BRI IR S AR DR ae. 1000

ATGTTGTAGG ThECATEHOT SGAEEA HITGT TRy GRtACTT G@@G@@Tmmm 1920
e BRIt e S R LM T R 2000

CAAGGGAAGG GTGGAGGAAC AGCACAGECC TTAGTGGGAT ACT 2040
GTGGGATGTG &ERKTEABAER o GRAunetioroadch s Rased iaa e AmGrrEE 1exd 00
AGGGCCAGGA EGHOWAGRGTE «GAACCGACAT GGCCACACTG ACTCTCCTCT CCCTCTCTCC 2160
CTCCCTCCAG CAAA GAGGEGEG CAGCTCCA CCG CCGGGCCAAT 2220
GCCCTCCTGG CCAAT %ﬁé&é&—é&f 'T@@T DRACAGAGGEC 2280

CTGTACCTCA IWWWl@WWTGT G 2340
TCTOCoATEA R R e R AR ST ORBA T 2460
TATGAGCCCA PﬁA?MmGImWG@A@&w@@Gmm 2520
e SRR I SRR LR £

TTTATTACCC CEFReAdk CRPAEVASETOMRARRAGA aNshr@seas 2700

CTTAGGGTCG &RAAEECAAGEaT LA CHET AAGIARTAAD aNSAGEACRT 2760
GATTCA CA CTAAGAA TTCAAACTGG 2820
LT oA %@gﬁ%@w&g@?sﬁﬁ%ﬁ%@é&’éwﬁﬁ 5n50
AGGGAGCCTT FeFTCeEaGtnEaGhNEGORG iEnGGARTPGA sGRAGACETEA @ﬁﬂA@éM’é’& 2940
GACACAAGTG £ALCRHASEEGE16ET G’f’%%%‘é@ﬁ‘éd%?&@c ggﬁ% 3000
GAGCCCAGCC CTCCCCATGG AGCCAGCTCC CTCTIATTTAT GI TTT 3060
ATTATTTATT $HBRFRTPIRT RRATIVRRCAGORTRAAFOPARFReATTYaRdAicAmOdEEsEd 3120
TCCTGGGGGA éﬁ‘AAIGEﬁGeﬁAGCTGCCTT GGCTCAGACA TGTTTTCCGT GAAAACGGAG 3180

TGIA GCCTTCTTT TGATTATGIT 3240
TTTTAEz%q:A TTTA M% %ﬁﬁﬂﬁ‘eﬁ%ﬁ*ﬁé@?&l aECARCFERERPT3300
CTCATTGCTG eOUTETans L CorahEoaGA L GToLl 6FEnci TAATEGOaCThACEASTGAGRg 3360

GGCGAGAAAT T. TTCTGC 3420
ATCToccrer Hagle Hhe- %ﬁ“%né%%%%%% ALK T TARG 3480
ATCCCTCGGA ¢f%arreedaincarangacetoatacaded SAERYEST . ATAPAAABAA 3540

éTGCC:AE:CAACAG M'ATTQQO@) ATC@@CS&QGuééA@BAQ&@E &R APPEIAGN TTARRTCEEY o %ggg

(2) glgt%:{ BoRf)trucioor chimeric A{E?fL d?SE@JEP\IEEtO

CHARACTERHSﬁhQEﬂOlntS of RA patients)is bENEOned using eith@27vheag pairs

giB%gl l:YPE or non-viral rE)?EﬁE@%g &dYthJ.s procethre t{lg) Fas~= IlgaDEDNESS

construct (e g. hFas-ligand adenovirus) 1s d:Lrectly
injected into the synovium. Patients are monitored and

30 tested for amelioration of RA-associated symptoms as well
as biological testing for expression and function of the
hFas-ligand in modified synoviocytes.



(xi)

SEQUENCE DESCRI PTI ON:

SEQ I D NO

. CCCCCAGGCT GGAATACAGT GGTGCGATCT TGACTCACTG
' CAAATAATTVOEB2686LTCA GCCTCCCGAG TAGCTGGGAC
CCTGGCTAAT TTTTGTATTT ATTATAGAGA TGGGGTTTCA
CAAACTCCTG ACCTCAAGTA ATCCGCCCAC CTCAGACTCC

" TGTGAGCCAC TGCACCAGGC CTGGAACAAT TTTAAAATAA 4

PCT/ US97/ 22740

 TGTATTGGCT

. AAGTCACCAC

TGGAAGGTGT

- TTCTGIGGAA

GACCTCATCA

- TTCCAAACTA

AGAGGCAAAC
AACCTGCCAG
GACAAGGACA
. GEGTGCAGAG

AGCTGCTCAA
CCCACTCCCT

. AGTCGCCTGA

" TGAAACAGCA
CCCGCOOGCT

TCCTGCACCT

TGGTTTCCTT -

CTCTGITTCT
CACCTTGEGEG
TCGEEEEGETG
CACTGICTCT
TCTCTTCCTC
GGITCTCCTG
AGCCAAACCT
GITGGECCTCA
CACAGCACCC
ATGICCCCAC

CTGCAAATGC
CCTTAAGCCT

AGCTTCAGAA

CACOCATATG, GARTHITAIE AT

10:

60

120 TGCAGK&%

180

240

300

109

ACCCCACCCT

TTG TAGAAAACTT

CTarCACENERBAT ANROBMRTIOMNGTGTTTA TTTGGGGTTA TATAAATCTG

GOCACCTGAA
TACTTGARTG
GGACACTTTC
ACCAGAATGT
ATGGGCTGGA

ATGTT2$§$G

CCACCTCCTC
GGCCCTCCCA

- ACCCCCAGCC

GITATCTTCTA

' GCCTGCCACG
GGGCCCAGSG.
TGCTTCGTGC.

GCTCCGCACA
TTTGGACTAC
CCTGIEIGRA
CTCTGTCTCT
GCCATGATTC
TTTCTEE®AC
CTCTCTCCCA
CTCTCTCTCT
CCAAGGGTGT
CCTGGGEECCC
TGAGCCCTAG
CACCTTCAGC
TCAAACCTGC
CAGCTCT

(v)

(vi)

(vii)

GICAGGAACGA GATGGAGEEC

R ‘TCTCTGAGTA
AAGAGTGGAA GGGGGATCCA
CCCCGATGAA GGGGATATAT
AAGTCCGTAT ACTGEEACAA

e CS

TCTGAATTGA CTGTCCCTTC
GCCCACGATT CCCCTGACCC
TGTGGTTCTC TCCTAGGCCT
AGCCCTGEEG GCTTCCCCCG
CTGCCACTGC CGCTTCCTCT
GCAGGTGAGC CTCTCCTGCC
CGCCCAGCAG TGTICCTGCCC
NOMBEEGOET SEQUENEHESCT
GACTCTCCAT CTGICAGICT
CTCICTGITC .CCTTCCIGIC
TORRESPREP

ATCCTTCAGG AGTGAGATGA
A ¥ TATC
TT CA
AAT GA

| i

GTATGATTTG AbIIbIIIGG

8
CAGGEHN %zﬂ @Hﬁﬁ@ﬁ&' aps
COCQIAYX EHANENEE TAH Anutd 4iMUNE

ATAAEEKHSE CTGAGCGTCC
CCATCTCCTT GGGECTGCCCG
TCTGCCTGEG CCTCGEGTCCC
GCEEE GGIG GGITTGGITT
CATTGICTCT GICACACATT
TCTCTCTGIC TCCCTCTGCT

RNSECPADRESSSTCGATCTCT  CTCTCGGGGEG

GG TCTGTCTTCC
TCTC
KIOTACACCTC
GCAGGAGAAT

GCCGCGTGCCCCGCCCCGCT
00051 ¢

CTCC

COMPUTER READABLE FORM:

(A) ~MEDIUM TYPE:

(B)  COMPUTER:

(C)  OPERATING SYSTEM:
(D)

SOFTWARE:

3.5" Diskette,
1.44 Mb storage
IBM Compatible
IBM P.C. DOS 5.0
FastSeq Version 2.0

CURRENT APPLICATION DATA:

(a)
(B) FILING DATE:
(C) CLASSIFICATION:

APPLICATION NUMBER: To Be Assigned

PRIOR APPLICATION DATA:

(RA)

(B) FILING DATE:

APPLICATION NUMBER:

60/132145
12/9/96

GAGACAGAGT CTTGCTCTGT

CCATGTTGEC CAGCTGGTCT
CAAAGTGCCA GGATTACAGG
WD 98/.26061

360
420
480
540
600
660
720

1200
1260
1320
1380
1440
1500
1560
1620
1680

Cﬁﬁre?‘MO

1800
1860
1920
1980
1997




(2)

CHARACTERI STI CS:

| NFORMATI ON FOR SEQ | D NO.

11:
(A

(i)  SEQUENCE

LENGTH:

10240 base

60

pairs  wo 98/26061 (B) TYPE: nucl ei ¢ aeicdUs97/22740

(G . STRANDEDNESS: single (D) TOPOLOGY:

| i near. (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 11:
GAATTCCCCG GATCAAAGTC AGCATTAAAT CCCAGTTTAG GTTTTGAGGC TAAGTTCAAG
TTTGAGTCTA ATGTCATTTC AGCCTTGITT GGAGGACT@4 GAGATTTCAC TAGITTCTCC 120
GCAGAGACCA CTGTAGAAAC TGCATTT TGAGTTTTGG GCACAAGACT CCAGTCATCA 180
CCCCTCCCAC ACH @W&W@TW%@A@A AGAAACCGAA - 240
TTTCACACAA CCTCCGAAAC, TA GATTGAA ACCAAGATTG GCCCATCTCA AGGCGCGICC 300
TCCAGCACAT TGAGAATGTCE 4 ‘&??To@rﬁémﬁr W.360 -
TCTGTCTCTC ATGTCTTCTC, 420
CCCTTCTTCC TCTCTTCCTG A TATATTT 480
TAATAAAGCC GAGGTCTCCT AGTCCATCAG CTCCTACTGT TGGAGAGGAG GCAGAAAGAA 540
ACAGCAGGAC CTOCAGAGA: ( A (GGCA AGAAACAGGG. 600
ACCAAGAGAG AGAAA TAAGATGAGG 660
CCAAGATAGA GACCAAGCTA ﬂ'TTAﬁ?ﬁ@@ﬁEATCTGTGG CTACCCT 17 AT 720
CATCTGGTCA CI:CACCAAGA(Q')TTTrmléﬁ(AAACGTTCCT CCTCTCCA 5 780
TGCTGCTGCT GCTGCTGCT(@TGRFELREC TGCTGCTGCT GCTGCT {#CTTAAT 840
ACGAATGCAG GCTCTTGTCA TCTCCTTGCT GGGTTGITGC AAAATCCTCC TAACTGGTCT - 900
CCACACTTCT CATTTCCCCT CCAGCCCCCC ATCTTCCATA CTTCCATTTA TTTATTTTGG 960
CCATGCCCAT GOCATINEEREMATIMCAGEGE BT CHBAGATC PAACCTGTGC CAATGCAGTG™ 1020 .
ACCGTGTCAG ATCCTTAACC CACTGCACAC AAGGCAACGC CCCTCGAGTC ATTCTCATTT 1080
TTTAAATATA | : 2 1140
CATGATGAGA AGGAATTCCA AACCATTTTT CTTGTGTGCA AACCCTTCAG CATGTGTCCT 1200
CAGCTTACTT CCCAAGCCTCANTCEREHE: CTTCTACCIRS TesSCARGS TACATCTCCA 1260
CACACCATAT ACTCTTTTTT TC TTTGCACE™C kg C TCTCTGCCCC 1320
TCACCATCTT TTTTGCTTTE A%@%g% i GGTT CAATGGCTTT 1380
TCTGTGGGCT GCTTTAAGCC HIACT AACTTA FETTTTATTT TATTTGACTT 1440
TCTTTTTAGG A ATCGGAGCTG 1500
TATCTGAG GoT T o L R e A SR A Ene TG TTTGAT 1260
GICCTGIGGC MMT&TE&I@%E&E@%I@%&GTM Ehéeher bobdaied {eCTCCqp 1620

CCCTCCTTGA

GBI A TATATR AT COCTIE AT KCRCAICGACTCIFTaET TCT20 1680
VO 98/ 26061 CTITTTGCTG TGTATC‘I'TCA TAGAAGGTTG GACAAGATAG AAGATGAAAG GAATCTTCAT

GAAGATTTTG TATTCATGAA AACGATACAG AGATGCAACA CAGGAGAAAG ATCCTTATCC

PCT / U897/ 22 T TGAACT GTGAGGAGAT TAAAAGCCAG TTTGAAGGCT TTGTGAAGGA TATAATGTTA

AACAAAGAGG AGACGAAGAA AGAAAACAGC TTTGAAATGC AAAAAGGTGA TCAGAATCCT
CAAATTGCGG CACATGTCAT AAGTGAGGCC AGCAGTAAAA CAACATCTGT GTTACAGTGG
GCTGAAAAAG GATACTACAC CATGAGCAAC AACTTGGTAA CCCTGGAAAA TGGGAAACAG
CTGACCGTTA AAAGACAAGG ACTCTATTAT ATCTATGCCC AAGTCACCTT CTGTTCCAAT
CGGGAAGCTT CGAGTCAAGC TCCATTTATA GCCAGCCTCT GCCTAAAGTC CCCCGGTAGA
TTCGAGAGAA TCTTACTCAG AGCTGCAAAT ACCCACAGTT CCGCCAAACC TTGCGGGCAA
CAATCCATTC ACTTGGGAGG AGTATTTGAA TTGCAACCAG GTGCTTCGGT GTTTGTCAAT
GTGACTGATC CAAGCCAAGT GAGCCATGGC ACTGGCTTCA CGTCCTTTGG CTTACTCAAAR
CTCTGA

(2) INFORMATION FOR SEQ ID NO: 2:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 783 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

ATGATAGAAA CATACAGCCA ACCTTCCCCC AGATCCGTGG CAACTGGACT TCCAGCGAGC
ATGAAGATTT TTATGTATTT ACTTACTGTT TTCCTTATCA CCCAAATGAT TGGATCTGTG
CTITTTTGCTG TGTATCTTCA TAGAAGATTG GATAAGGTCG AAGAGGAAGT AAACCTTCAT
GAAGATTTTG TATTCATAAA AAAGCTAAAG AGATGCAACA AAGGAGAAGG ATCTTTATCC
TTGCTGAACT GTGAGGAGAT GAGAAGGCAA TTTGAAGACC TTGTCAAGGA TATAACGTTA
AACAAAGAAG AGAAAAAAGA AAACAGCTTT GARATGCAAA GAGGTGATGA GGATCCTCAA
ATTGCAGCAC ACGTTGCTAARG CGAAGCCAAC AGTAATGCAG CATCCGTTCT ACAGTGGGCC
AAGAAAGGAT ATTATACCAT GAAAAGCAAC TTGGTAATGC TTGAAAATGG GAAACAGCTG
ACGGTTAAAA GAGAAGGACT CTATTATGTC TACACTCAAG TCACCTTCTG CTCTAATCGG
GAGCCTTCGA GTCAACGCCC ATTCATCGTC GGCCTCTGGC TGAAGCCCAG CATTGGATCT

180
240
300
360
420
480
540
600
660
720
780
786

60
120
180
240
300
360
420
480
540
600



110
1 1740
11800

1860

: 1920
£ 1980

- 2040

$ 2100
' 2160
1 2220
2280
2340
: 2400
. 2460
2520
- 2580
. 2640
. 2700
2760
12820
2880
- 2940

- 3000

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720

3780

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
- 4440
4500
4560

TTTTGITTGC ATTCCATCTC TTTAGITTTC TCTCTGTTCC ACAAACATTT ACTGAGCATC
TACATGAGEC ATTGAGGATA CGGATGGEGAA AGACAGTCCC CTGACCTCTG G=ACCTCAAA
GACAASIRET GGAAGACTGG TTGGTTATCA GATAATTACA ATGAAGT BEE/USSARILCCTG
TCATGGGTCA GCAGGTAATG AACCCAGTAA ACGATCCATG AGGATGCAGA TTCAATCCCT

- GGCCTTGCTC AGCGGGITAA GGATCCAGCG TTCCCACAAG CTGTGGIGTA GGICGCAGAT

GCGACTCAGA TCTTGCATTG CTGIGECTGT GGTGTAGGCT GGTGGCTACC CCTAGCCTGG
GAACCTCCAT ATGCCTCAGG TGCGGCCCTA AARBACAAAA AAAAAAAAGA GACAAACTTT

e

GAAAGWNN%PQQS&QEQ@B@Q’Q@W$€NEE$$GGEEEEWTCGN*N&HER&&MﬂEqTIHEWEHGG

.‘

GTTAMBATC CGGOGTTGCC GTGAGCTGIG GTGTAGGTCG CAGATGTGGC
TGTTGCTGTG GCTCTGGTGT AGGCCGGCAG CAACAGCTCT GATTAGACTC
AACCTRTATANEORVBTEONT RIBSERETI NOWMGATAAAA AAAAAAAAAA
TAGAAACAAA CCAAATGCCC ATCAACAGAA GAATAGATAA GTTAATTGGG
ACAATAGCAT 1CACRERNENC TCAC AATGAAATAA

ToaEktcTAG
CTAGCCTGAG
GGCCAAATAC
GTATATGCAC
AAATTACTAC

GCATGAGAGA ACT YEAC TGGATGGTGG CAACATGGCT

TGACAGACAC AACCATATAG ATGAATTTCA CACAAC AGCGAGAATA AAAGCCAAGC |
ACAGATGAGT TGT AITCATTTC TA %§§§§xAGEA AGAACTTAAT
CTATAGTGAC AGA {CCAGTT, 'T 1&E ATGAA CTGGGAGTGG
ACAAGAAGAT GACGGGCTTC TCACGGGACC

%ﬂl&%%%%@%% acatacs cTacaTeA
ACCCTAAARGALA CAEAChETda TIAAICEE TdonPAGESST CElcadGT AcAGsc TTAGEAGTT

GOCAGGFRGRITI
CCCAdﬁﬁgﬁﬁiﬁr

BRRSCIY CFEREER PO S TR R Lo TR OCAGEOOAC
G ACCCCACTCC CTTTCCCAGA ACTCAGICAT CTGAGCCCCC AGCCTGCaIT

CTCT%CI gﬁ%%égg@%ﬁg%{ ggg%§%§£é§ CA GCAGCATCTT CTAAGCCCTG

G CCGACCTGECC CACGCTGCCA

CACAGEACGH gmﬁ%%%%%ﬁé TCOGOTGET GOACT 00GCT

CTCACTTCGG T N T E% GCAT CTTCACCCCG
GCCTGGGCCT T Hee TGEWT T LT TTAT CTGTCAGGCT
CTTTCTAGCT CT CAGHEaNATEERC TG TCCCATCTCT GTTTCTCTCT
GGGTCTCCCC CT CrbPoHgeAT.l TCC CHGAGIGCCT CTGGTCCCCT TCTCTGTCTG
GCGCCCCGTC TCTTGICTCT CGGGGTGGCT GTCTCCGAGG GCAGGAGGCC TTCTTCCGCA
GGT GCCCCER 1 CCCEEDOANT G DERTHITOT RGCHEAQT NATCGCCATG ACACCACCTG
GACGCCTCTA CCTCOGGAGG GTGTGCAGCA CCCCCATCCT CCTCCTCCTG GGGCTGCTGC

TGCCATPEUSARCCETANARI TR

e e e s o

CCCCEREEATRCCATABTHANE  RAGATKOET GEATCAAGAGGAEBECETAAABR:ACT BE&BCCAG

A ALt AR LRt SORASCALE TR Gy BAARAGOTE eAGARTECT O dans COCT

CARATTGCGG CACATGTCAT AAGTGAGGCC AGCAGTAAAA CAACATCTGT GTTACAGTGG 420
GCTGAAAAAG GATACTACAC CATGAGCAAC AACTTGGTAA CCCTGGAAAA TGGGAAACAG 480
CTGACCGTTA AAAGACAAGG ACTCTATTAT ATCTATGCCC AAGTCACCTT CTGTTCCAAT 540
CGGGAAGCTT CGAGTCAAGC TCCATTTATA GCCAGCCTCT GCCTAAAGTC CCCCGGTAGA 600
TTCGAGAGAA TCTTACTCAG AGCTGCAAAT ACCCACAGTT CCGCCAAACC TTGCGGGCAA 660
CAATCCATTC ACTTGGGAGG AGTATTTGAA TTGCAACCAG GTGCTTCGGT GTTTGTCAAT 720
GTGACTGATC CAAGCCAAGT GAGCCATGGC ACTGGCTTCA CGTCCTTTGG CTTACTCAAA 780

CTCTGA

786



GTAGCCCCCA GTCCTCCTCC TATGCCCCTG CTTCAGGGAC TGAAGCATCC CTCCCCCCCA
TCTCCCCCCA CCCCCTAAAT GGAGECATCC CACTCCCGAC TCCCTCCCAA CCATCCCCCA

GGAACT CAWID 98IZRGCACCTG CTTCCTCAGG GATTGAGACC TCCGACCCCC AQETIXISOHGA740

CTCCCACCCC CTCTGGCTCT TCCTAGGAGA CCCCAGCACC CCGGACTCAC TGCGCTGGAG
AGCGAACACG GATCGTGCCT TCCTCCGCCA TGECTTCTTG CTGAGCAACA ACTCCCTGCT
GGTCCCCACC AGTGGECCTCT ACTTTGICTA CTCCCAGGTIC GICTTCTCCG GGGAAGCCTG
CTTCCCCAAG GCCACCCCCA CCCCTCTCTA CCTGGCCERE GAGGTCCAGC TCTTCTCCTC

CCAGTACCCC QGCTCAGAAG TCOGTGTGCC CCGGGCCACA
GEEACCTTGG‘é}ggg&?@ﬁ@A$g§ﬁ€g§@G§E@bé?e?@TTc SETGCTCACCC AGGGAGATCA
GCTGTCCACA CACé$A$Ag§E§ GCCCCAGTA GCGTCTTCTT
TGGAGCCTTC GCT FTGGTTTCAA GGCCTTCTCC
CCTTTTCACC TCCCTTATGAR ITORGA GGTCA CT GACAATTTCC
AACAGTCTCA TCTT B4 SAC CTGGAGCT g%%%éﬁ ATTCTAGGCA
CCTCGGGGGA ACTGGAACE ‘ GC COGCCTGGAG
CCCTTCCCCT GTCCT ASPEEBEYS . GGAAGG GAAGCTGACC
CATGAGGGAC TTTGAACGGA TGACCGGAGC GGTGT TATTTAT GAAGGGGAAA

ATTAAATTAT TTATiIP\T@EmﬁGﬁﬁéC@ﬁé@@@ﬁ@\T§EgC@§Aﬁ§GATSGT CAGAAGAG
TGTGACACAT GIGCCCAAGA GATAAAGTGA CAGAAGGCAT CCAGA TGACCCGECC

AGAGAGGGCAA&A@ﬂ@ﬁﬂﬂGNW&E?WHHB&E&ﬁTGET@ﬁﬂﬁﬂﬁﬁbAﬁﬁﬁﬂﬁﬁﬂKﬁb&ﬂﬁ%ﬁ%ﬁHHfE.
F LA QNG CAGRAR 0

A GAGAAGGR RSP ERBCES ot
A A A GA s e

ACTGAGGGGTG@ﬁi@@@@NﬁETGﬁ@é&ﬁﬁéﬁﬁhﬂ&iﬁﬂﬁﬁiﬁﬁh 2 « cé{atdd 560

WO 98/ 2606 fFCTCTTCACT TGGGCGGAGT GTTTGAATTA CAAGCTGGTG CTTCTGTGTT TGTCAACGTG 720

GAAGCAA GCCAAGTGAT CCACAGAGTT GGCTTCTCAT CTTTTGGCTT AC‘I‘CAAACTC
PCT/ US97/ 24440

83
CCAGGGCCAT GAGGAGTGGG AGAGCCTCTG AGGCTAGCGG CTGGAGATAC AGGGACATTT
GAGGAGACAC GGTCATGGCC AGGAGCCGCG AGGGCCTGGA CAGTCTCTAG GAATCTCGAA
- GAAGCAGGAA 2T CTINEZRMA PITACCIOSSEACATAA G0 AGGCTGAGGT GTGRGGACTT
CATGCAGAAG TCAGGGCCTC ACATTCCCTT GGAAGCCGAG ACTGAAACCA GCAGCAGAGT
TTTGGTGAGT TCCTGRNCAGERIENGER GEMR ACTIR RTINS ATGGTGGGTT TGTGAATTCC
CAGCCTGGCT TCCTCTCCCT CTGGGGCTGT CCCAGGCCTG TTCCTGCCGT CCTCCCCCAG
CCCGTGTAGG GCCTCCAGCRIGCAENGTIC CAGCTCOIRS BURETBTNGS AGACGAAACA
TGGGTCTCAG CACCCAGCABIGGTIIRESTCT AAGTTTTEIEL a3eAaa#hGA ACTCAGCTTT
CTGAAGCTCC TCCCATTCCE NG RANREDNESG TGN FETGTTCGGA AATCAGAGAG
AAATA@%ﬁ@ﬂ'cynxxxxxy&P%@$¥¥&%¥%§¥TTTGH(I%K&?%@ﬁ@%AACAG AACTTGTCCC

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: &6:

ATGATAGAAA CATACAGCCA ACCTTCCCCC AGATCCGTGG CAACTGGACT TCCAGCGAGC 60
ATGAAGATTIT TTATGTATIT ACTTACTGTIT TTTCTTATCA CCCAGATGAT TGGGTCAGCA 120
CTTTTTGCTG TGTATCTTCA TAGAAGGTTG GACAAGATAG AAGATGAAAG GAATCTTCAT & 180

GAAGATTTTG TATTCATGAA AACGATACAG AGATGCAACA CAGGAGAAAG ATCCTTATCC 240 .

TTACTGAACT GTGAGGAGAT TAAAAGCCAG TTTGAAGGCT TTGTGAAGGA TATAATGTTA 300
AACAAAGAGG AGACGAAGAA AGAAAACAGC TTTGAAATGC AAAAAGGTGA TCAGAATCCT 360
CARATTGCGG CACATGTCAT AAGTGAGGCC AGCAGTAAAA CAACATCTGT GTTACAGTGG 420
GCTGAAAAAG GATACTACAC CATGAGCAAC AACTTGGTAA CCCTGGAARA TGGGAAACAG 480
CTGACCGTTA AAAGACAAGG ACTCTATTAT ATCTATGCCC AAGTCACCTT CTGTTCCAAT 540
CGGGAAGCTT CGAGTCAAGC TCCATTTATA GCCAGCCTCT GCCTAAAGTC CCCCGGTAGA 600
TTCGAGAGAA TCTTACTCAG AGCTGCAAAT ACCCACAGTT CCGCCAAACC TTGCGGGCAA 660
CAATCCATTC ACTTGGGAGG AGTATTTGAA TTGCAACCAG GTGCTTCGGT GTTTGTCAAT 720
ggg?g}'l;GATC CAAGCCAAGT GAGCCATGGC ACTGGCTTCA CGTCCTTTGG CTTACTCAAA 780

786

(2) INFORMATION FOR SEQ ID NO: 7:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 786 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

4620
4680
4740
4800
4860

4920

4980
5040

5100

5160

. 5220

5280
5340
5400
5460
5520

. 5580

5640
5700

5760
. 5820

5880

- 9940 .-
6000 - .
6060 "
6120 - .

6180

6240
6300
6360
6420
6480
6540
6600

" 6660

6720



. CCAAAGAAAT

GAACCGGATG -
GGGTCACACT
GGGACAGCTC
GAAAGACAAC

CTTCAGGGEEC

CGCCGICTCC
GGAGACCCCC

CTTCCAGCTG -

CTTTGCTGAA
CGTTCCCTCC
TGGTTTAGAA
AACAGCAACA CT
CCACCACCAA
CTGGATGCAA
ATACTTCAGA
CTTTCTTCCA
CAGCTCCCTC
ATTTACTAGT
GCTGCCTTGG
CTGGCCTCCT
ATCGAGTTGT
TGCTCCCCAG

ATTTTOCAS ﬁ%@é G

r
CCI€sSTCEATRE @@TG’ FEATT AITGEHC&@T WEAWWCWT C

: GREY- PEIGRARRSCTRSRARGTCERC
GGATGTGTGG CCTGGACAAC CAGGCACTGA
%@ GGAAC TGGGGCTTCC AGACTCGCTG GGGTCCTTGG GTTTGGATTC
é&aA AAGETTGGGT TCCAATCGGA
GACTTT TTAGGCTTCC
CCCCACAGGC

TTATTTATAT T, @EXATTATT I g ATTATTT
GAATGTATTT ATCAGYRE GGTGTC?l TAAGG
TTCAGATGTG T T CT&aGAmAWHGEEAGCT, GTAGG TTGCTCCCAC
AGCCTCTGTG Jg&(gagATGTTTTlT CAAA TATTTATCTG
CTAAATAATG TTTGGI GACTAACTTG TCGCTACATC GCTGAACCTC
CGRAGTRANG WESTMECDESETASTENT: G0 CEEANG: AMTAAMGC

CAGGCTTGTC CTGCTACCCC ACCCAGCCTT
CCAGCTCCTT CTCCCCGCAG GACCCAAACA
TCCAACCCGT TTTCTCTCCC TCAACGGACT
TCTATCTTTT TCCTGCATCC TGTCTGGAAG

GAATTCCGGG TGATTTCACT CCCGGCTGTC
TCCTGAGGCC TCAAGCCTGC CACCAAGCCC
CAGGCCTCAG. GACTCAACAC AGCTTTTCCC
CAGCTTTCTG. AAGCCCCTCC CAGTTCTAGT
TTAGAAGGAA ACAGACCACA GACCTGGTCC CCAAAAGAAA TGGAGGCAAT AGGTITTTGAG
GGGCATGEGGG: ACGGEGTTCA GCCTCCAGGG TCCTACACAC AAATCAGTCA GTGGCCCAGA
AGACCCCCCT CGGAATCGGA GCAGGGAGGA TGGGGAGTGT GAGGGGTATC CTTGATGCTT
GTGTGTCCCC AACTTTCCAA ATCCCCGCCC CCGCGATCGA GAAGAAACCG AGACAGAAGE
TGCAGGGCCC ACTACCGCTT CCTCCAGATG AGCTCATGGG TTTCTCCACC AAGGAAGTTT

GGAAACAATG GGAAATGGGA GGCAGGGGGG ACCTGGGGTC CAGCCTCCAG 6780
GGTCCTACAC ACAGAGCAGT AACTGGECCA GCAAGCCCAC CTCAGGATCC GGGCAGGGAG. - 6840
GGTAGGAAGTW TG CCTGGGTGTC CCCAACTTTC CAAACCGCCG COCOREEUSP122748 0
" GGAGATGAAA CTAAGACAGA AGGTGCAGGG COOGCTACOG CTTCCTCEAG ATGAGCTCAT 6960
© GGGTTTCTCC ACCAAGGAAG TTTTCCGCTG GTTGAAAGAG AGCCTCTCCC CGCCCTCTTC 7020
TCACCCAGAG CGTATAAATG CAGCTGITTG c:Ac;AcccAg1 GCAGAAGC TCCCAGAGTG 7080
 AGGACACCAG GGGACCAGCC AGGAGAGAGA CAAGCCAT GGACCCC CTAGAAATAA  7140°
" CCTCTCAGAA GACA . .TCACACGCTG 7200
CCOaO000. COACCATENG. TR PSR El: (S IR CabaTonce 7260
ACTGAGAGCA . TGATEATREGA &I&G&@E&M@&Wr@w 60320
GGOCCCCAGG GCRTRBACKINS @cT TOSEAIIIGEEA 120380 -
- GGAGCCACCA G 270440
GTGAGCGCCT 30500
GGOCAGAGAC € 369560
GAGAAAGATG | 480620 -
GAGAGAAATC G 540680
GTGAGTAAGC | ceo/40
AAAGATAGGG AASKSDACKTAG ﬁm@wETMTmmm@mwmm 726800
GATAGGAAAG Al M@QMWMW@T CPTESERTSCHTIARIRAA 3870860
CTCAATGAAG GAGTTGITGA ATGGATGGGT GGATGAGAAA ATGGATGAGT GGAGAGAAAA 7920
AACTAGACAT CA GAG AGTACAAGCT AGAGAAGCAG GTGGCTGTTT TCCCTTCAGA 7980
'GGGGACTTAT TCARATCTAR %’ﬁ%f@&ﬁ@ﬁ%&o EAABAGTTTC CAGCTGGOCC 8040
 CTTGAGCATC AA m g@ AAAACC TGTCTCTCAG 8100
TTCTGAGCTT GGA CAGG(§ AGAAGG GAAATTTAGG 8160
GTCTGGGTTT GGCGGGGGGA %/TAGTAGTGAG8 GTCTGA 8220
GGGTCTCATC TTTTTCTTTC CAGGAT CAGATAA 8280
GCOCGTCGOC CACGTTGTAG GAAGAAATAG 8340
GCAGGACAGA GAGGGATAGG AG CCAGAGCTTG 8400
GAGATAGTAT GAGGAGGACT GAGCTC CAGGGGAGGA TGGGEGGATAC TCAGAACTTG 8460
AGGAGGATAC 'Tmm@mmm@mmﬁmmmmmmcc GAGGGGACAG 8520




GIGCTTAGAA AAGAAATCTG GCCTCTTTCT GCGACTGAAT TCTGCATCTC CTTGEEEEEG 9900
TGAGGCTCGCT CCCCAAAATT CTTTCTCCAC CGEGECTTAGG ATTCCCTGEG CTTCACTCCT 9960
GAGCT TGCGWo 98i36061GGCTC AGGAGCCTCT GCAAGAAACA AAGCCCAGCC AARCHVBSHTA274010020
CTCCCCTAAG AAAGGAACCT GAAGGTAATT ACCTCTCCCT CAGEGTGIGG GAATTTCCAA 10080
GITCTGGEGAAT TCCTATCCAG CTGGGGAAGT CTGCAGTGCA GGIGAGACTT CCGGCTGAAA 10140
GAGCCAGGGA GCGGCCAGAT GCTCAGGTAC CTGAACCAGA GCCAAGGGAC TTCCAGACAG 10200

TGAGGCAACT GGGCTCCAAA TAACCTGATC CGGGGAAHIIE. 10240

\IQIC)TIQ?J/SSE;/OS% CTGGTT GAATGATTCT TTCCCCGCCC TCCTCTCGCC CCAGGGACAT ATAAAGG 2. 600 '
TGGCAC ACCCAGCCAG CAGACGCTCC CTCAGCAR G ACAGCAGAGG ﬁﬁ,& cﬁé&

| NFORVATI ON & CAG abdecccoTe ARAACAACEE I STI CS

(A)  LENGTH.CRAGCTGCCA GGCAGG y

TACTGACC CACGGCTTCA CCCTEIGCC Y80
CTGGAAAGG ACACCA' TGGAGCT Tg;g\;ﬂm 840

Tkl

nucl ei ¢ aci Gceercccca AGAAGACAGE GCTT T CCTC. - 900 .. .

( D) TOPOLOBYCTCCTTCC TGATCEYGEN AQRBCCCTCACC ACGCTQ’M‘C GCcC NOETERESER| PTHsON: SEQ -

D N0 1oesiiaene e dser G% oo
‘GGGGAAA o

GAACATCCTG AGGGAGG@@‘ GAGAM M@Tm A&f&’ﬁéﬁm

TCTGICCCTT ‘ aGHy CCATGA

GCACAGAAAG ¢ GATGG

GGGGCTTCCA MTMGGT%C AG?

WA@GM C G'BGCT TGTGG -

CAGGGGGCCAC AACOTOR QT Amg&%ﬁg\
SECOAAMBEE A GCCI@G&GTTC@G&'@TWGMGGETE&&M caccete
'E CAGTT4 ¢ AGCAAAC
GTEHMACT AGTIGECTAT A TITCTA T AICAESTTOT A 80T TGTCTAC

AGTG!

CEARSCTARETG
EhGE i nordi0Braannehl GokebAbTas | ArTrdsturC

N C Xédcaccarc
AGCCGATTTG CTARGIEOATATOOAGEHA GALEARCTIORGACAA (3 TAMNBRNABE. TCGTTRGIICGT1 sGAAGAGCCCC

TGCCCCAAGG GAAC . Yamsas
GGAGGAGTCT CCACH %3 Ve ey
TACTTAGACT GCTCCRETBGO TRERFIUCEATCT 3ZEGAAGGGAA
: A SATAACCAGC TGCTEE C A
TGGGTGITCA A X priyipd Y= c TTA
TTGICTACTC @T@@@@cm: M@Twcngggg?&mﬂgw CRACYESLTYSG BAT TATGGCT
CAGAGTCCAA @iﬁﬁﬁ@mﬂ%@éﬁ F el Gomooha AB ARG e dcojecel
CAGTGACCTG GAGATCAX3EGES O f#x&ﬁfﬁ&Acﬂm&8éhceAGTE!B\GEﬁxﬁéib&A(Eimﬁﬁiiﬁ&ﬂdXT 135513TT113E13
TCCCAAAC GCCTCCCCTG CCCCAATCCC - 2640
AAT T CACT GG A A I Teal AhCCCrORhACETOTTOTGE CTCARRRAGA GAATTOGUGS 2700
CTTAGGGTCG GAACCCAAGC TTAGAACTTT AAGCAACAAG ACCACCACTT CGAAACCTGG 2760
GATTCAGGAA TGTGTGGCCT GCACAGTGAA GTGCTGGCAA CCACTAAGAA TTCAAACTGG 2820
GGCCTCCAGA ACTCACTGGG GCCTACAGCT TTGATCCCTG ACATCTGGAA TCTGGAGACC 2880
AGGGAGCCTT TGGTTCTGGC CAGAATGCTG CAGGACTTGA GAAGACCTCA CCTAGAAATT - 2940
GACACAAGTG GACCTTAGGC CTTCCTCTCT CCAGATGTTT CCAGACTTCC TTGAGACACG . 3000
GAGCCCAGCC CTCCCCATGG AGCCAGCTCC CTCTATTTAT GTTTGCACTT GTGATTATTIT - 3060
ATTATTTATT TATTATTTAT TTATTTACAG ATGAATGTAT TTATTTGGGA GACCGGGGTA 3120
TCCTGGGGGA CCCAATGTAG GAGCTGCCTT GGCTCAGACA TGTTTTCCGT GAAAACGGAG 3180
CTGAACAATA GGCTGTTCCC ATGTAGCCCC CTGGCCTCTG TGCCTTCTTT TGATTATGTT 3240
TTTTAAAATA TTTATCTGAT TAAGTTGTCT AAACRATGCT GATTTGGTGA CCAACTGTCA 3300
CTCATTGCTG AGCCTCTGCT CCCCAGGGGA GTTGTGTCTG TAATCGCCCT ACTATTCAGT 3360
GGCGAGAAAT AAAGTTTGCT TAGAAAAGAA ACATGGTCTC CTTCTTGGAAR TTAATTCTGC 3420
ATCTGCCTCT TCTTGTGGGT GGGAAGAAGC TCCCTAAGTC CTCTCTCCAC AGGCTTTARG 3480
ATCCCTCGGA CCCAGTCCCA TCCTTAGACT CCTAGGGCCC TGGAGACCCT ACATAAACAA 3540
AGCCCAACAG AATATTCCCC ATCCCCCAGG AAACAAGAGC CTGAACCTAA TTACCTCTCC 3600
CTCAGGGCAT GGGAATTTCC AACTCTGGGA ATTC 3634
(2) INFORMATION FOR SEQ ID NO: 10:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1997 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:
GAGACAGAGT CTTGCTCTGT CCCCCAGGCT GGAATACAGT GGTGCGATCT TGACTCACTG 60
CAGCCTCCGC CTCCCAGGTT CAARATAATTC TCCAGCCTCA GCCTCCCGAG TAGCTGGGAC © 120
TGCAGATGCG CACCAGCACG CCTGGCTAAT TTTTGTATTT ATTATAGAGA TCGGGGTTTCA 180
CCATGTTGGC CAGCTGGTCT CAAACTCCTG ACCTCAAGTA ATCCGCCCAC CTCAGACTCC 240
CAAAGTGCCA GGATTACAGG 300

TGTGAGCCAC TGCACCAGGC CTGGAACAAT TTTAAAATAA



- 113

GAGITCTGCA AAGGGAGAGTI GGTCAGGITG CCTCTGICTC AGAATGAGGC TGGATAAGAT 1200
CTCAGGCCTT CCTACCTTCA GACCTTFCCA GACTCTTCCC TGAGGTGCAA TGCA
CTCTATTTAT ATTTGCACTT ATTATTIATT ATTT

" TCCTCACAGW

CTAACCCAAT TGTCTTAATA ACGCTGATTT GGTGACCAGG CTGTCGCTAC ATCACTGAAC

- CTCTGCTCCC CAGEaoh6dcs ErECAGTET ASCTERGA TAGACTTEAATTERAG CARHRATABAG |
. ATCGCTTAAA ATARGTSAZGC qggma;eccr CACCCATGTG' GRATTCTGAA ACTTCCTTIG TAGARAACTT

PRCCRART

ca TATENGEER AGGGGACCAA AAAA:I:'BE?B‘cbaseo airs |

(2)

(B)  TYPE: .

- single

| NFORMATE
CHARACTER! STI &

SRR

TTCCAAACTA
AGAGGCAAAC
AACCTGCCAG

: SEQUENCE DESCRAGARGGHGA

 AGAGAAAGAC A

- TCOCTGGECC CX:¢GE9NGEE§G Q9NGHGQ§F¥G%?“Eﬂ“?FﬂXﬂﬂN@EF :

'~ TCAAAGGAGG CCAREEEEGR, m&:&m o

GTGTCTCCTT GT
GITTCAGCTC TT AfdcA
GCACACAGCA . TCRATTETITYG ¢EEN¢E93PFV¥FC

- GGAGCTGAGG

ATGGEGAAGAC ACBIACRERMOR TCRGIQITAGIZEC
. TGTGATCAAT i 79

TTGCAACAAC CTaiésccdd

- 98/ 26061

900
960

(1)

(xi)

GAATTCCCCG
TTTGAGTCTA
GCAGAGACCA
CCCCTCCCAC
 TTTCACACAA
TCCAGCACAT
TCTGTCTCTC
CCCTTCTTCC
TAATARAGCC
ACAGCAGGAC
ACCARGAGAG
CCAAGATAGA
CATCTGGTCA
TGCTGCTGCT
ACGAATGCAG
CCACACTTCT
CCATGCCCAT
. ACCGTGTCAG
TTTAAATATA
CATGATGAGA
CAGCTTACTT
CACACCATAT
TCACCATCTT

© . TCTGTGGGCT

TCTTTTTAGG
TATCTGCCAG
GTCCTGTGGC
CCCTGCTTGA

Soen i

ICCTCATCA TACTTGACTG TC

G
e
A CT!

GGGETACAMS NGRAGGAAAT- GGGCARAGAG
. TCCAGCTTGC CTFGEEﬂETHEBQ éﬂﬁéﬁﬂaaéﬁiaécdNEAiEﬁGﬁﬁﬁEEBKGfCXEK

Q

%ﬂﬁﬁw

SEQUENCE CHARACTERISTICS:

TCCT - TGTGTGTTTA

- GATGGAGGGC

'GGGGGATCCA
' GGGGATATAT

AACC

ﬂTREﬁEE!K?TG?GNAQHMG¢¢UN@FG

R SRR A PACcDekan. ¢

CTACATGAGG AACTCTAAGT

coN

TTAATATT

F

= ] TGGAGGACCC
: AGTGNGEEAA GCTGICTTCA GACAGACATG TTTTCTGIGA AAACGGAGCT GAGCTGTCCC.
 CACCTGGCCT CTCTACCTTG TTGCCTCCTC TTTTGCTTAF (ol TTAAAACA AAATATTTAT

e

1380
1440
1500
1560
1620
434

540
CCT

TAT- ACTGGGACAA ATEARTTE AGTTGTTTGG()(I)ao
T B

TGGACC TTGA' SS%
rggﬁc&uncCCIcmGCCTc
z :g ey GCCAT
cQcerce Gl

G% CCCG

S gg@""coeb%cc
TTT .

GTGAZACATT GIAIAGGCCT

s Gggﬁtxxxyxr

cébEECCGCTCXZAEIBZA(¥¥T

C
gﬁ%ﬁ Té%??CTGEA
Gc’mgiggﬁ AR GOOCT
A odtidcaume COBICAATC |
840 198D
PCT/ US97/ 22740

AGATGM GAG CTACTGCACT ACTGGGCAGA

G TGITCAATCT TACCAGTGCT C¥¥TC¥¥FTT¥¥T

(A) LENGTH: 10240 base pairs
(B) TYPE: nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

SEQUENCE DESCRIPTION: SEQ ID NO:

GATCARAGTC
ATGTCATTTC
CTGTAGARAC
ACAGGGAAAG
CCTCCGAAAC
TGAGAATGTC
ATGTCTTCTC
TCTCTTCCTG
GAGGTCTCCT
GGCAAAGGGA
AGGCCAACAG
GACCAAGCTA
GCCACCAAGA
GCTGCTGCTG
GCTCTTGTCA
CATTTCCCCT
GGCATGTGGC
ATCCTTAACC
CCAATTTGAG
AGGAATTCCA
CCCAAGCCTC
ACTCTTTTTT
TTTTGCTTTG
GCTTTAAGCC
GCCGCACCCA
CCTGCGCTGG
ACAGAAGTTA
GGCCCTGCAG

AGCATTAAAT
AGCCTTGTTT GGAGGACTCA
TGCATTTCCC TGAGTTTTGG
CCCCAAACCA ACTGCTGGCC
TAAGATTGAA ACCAAGATTG

CCCAGTTTAG

GCTGATGGAG
ATCACTCCTT
GGGTTTTTCC
AGTCCATCAG

CTCCAGAGAA-

TGACACAAGA

‘TTTAAAAGAG
TTTTGCCTAG

CTGCTGCTGC
TCTCCTTGCT
CCAGCCCCCC
AGTTCCAGGG
CACTGCACAC
GGGGTCCCTC
AACCATTTTT

ATCCCTGCTC

ACCTCCCATC
ATACTTAATG
CACTGTCATG
GCATATGGAG
AGCCACAGCA
CATTCAGGCT
CTTTGCCTCT

CCTCGGCCCA
CTCACCTTCC
CTTTATTTCT
CTCCTACTGT
AGAGACTCAG
CACAGTGAGG
CCATCTGTGG
AAACGTTCCT
TGCTGCTGCT
GGGTTGTITGC
ATCTTCCATA
GCCAGGGATC
AAGGCAACGC
TTTCACTTAA
CTTGTGTGCA

CTTCTACGTG

TTTGCACCTT
CCTCTCCCTC
GAACTTATCA
ATTCCCAGGC
ACGTGGGATC
GTGCATGAAC
CATGCCTTGC

GTTTTGAGGC
GAGATTTCAC
GCACAAGACT
TCCTCAAGAA
GCCCATCTCA
GCTCTCGAGC
CGTTTTTGTC
CACTGTACCA

. TGGAGAGGAG

AGGAAAGGCA
TTAAAAGAAA
CTACCCTTCT
CCTCTCCATT
GCTGCTGCTG
AABRATCCTCC
CTTCCATTTA
AAACCTGTGC
CCCTCGAGTC
AAATTTTGGC
AACCCTTCAG

TACCCATGTG

CTGTTCCCTC

AGGCCAGGTT:

CATTTTATTIT
TAGGGATCTA
CGAGCCTGAG
TATTTCTCCT
TGCTCTGACC

11:
TAAGTTCAAG 60"
TAGTTTCTCC 120
CCAGTCATCA 180
AGAAACCGAA 240
AGGCGCGTCC 300
TTCCTTCCTT 360
CTGCAATGCC 420
TTTTATATTT 480
GCAGAAAGAA 540
AGAAACAGGG 600
TAAGATGAGG 660
TCCGCCATCG 720
CTCCTGCTGC 780
CTGCCTTAAT 840
TAACTGGTCT 900
TTTATTTTGC 960
CAATGCAGTG 1020
ATTCTCATTT 1080
AGCTCCCTAT 1140
CATGTGTCCT 1200
TACATCTCCA 1260
TCTCTGCCCC 1320
CAATGGCTTT 1380
TATTTGACTT 1440
ATCGGAGCTG 1500
GGGTTTTGAT = 1560
GTTCTCCTCC 1620
TATGACTTCT 1680



ATGICAACGT ATCTGAGCTC TCTCTGGTCA ATTTTGAGGA ATCTCAGACG TTTTTCGGECT 1020
TATATAAGCT CTAAGAGAAG CACTITTGGEGA TTCTTTCCAT TATGATTCTT TGITACAGEC 1080
ACCGAGAAV0 98/26BATTCAG TGAGGGTCTT CTTACATGCA TTTGAGGTCA AQTWIUSH(227401140
CATGAACCAA GTGGACCTTG AGACCACAGG GTTCAAAATG TCTGTAGCTC CTCAACTCAC 1200
CTAATGITTA TGAGCCAGAC AAATGGAGGA ATATGACGGA AGAACATAGA ACTCTGGEECT 1260
GCCATGTGAA GAGGGAGAAG CATGAAAAAG CAGCTACCCA GGTGITCTAC ACTCATCTTA 1320
GTGCCTGAGA GTATTTAGGC AGATTGAAAA GGACACCHFY TAACTCACCT CTCAAGGTGG 1380

GCCTTGCTAC
GGATGGAAAA

GATAAGCAAG

GCCCCACT GG @ACRATCT FCAMRBTING T FPSSTTATCH FATABTTATGA,

SRR mxzﬁm

@mmﬁwm@rmm&mmm 01680

TGTAGATATT €3RCanas
TGCTTCCTGA £ AAT el

TGITTTCCTA 2
GTARTAAAAA e

(2) I NFMH@NTE@C’SE@deCCTAﬂ_mGAM
CHARACTERI CAAA CCABDATGCCC ATCAACA

(B)

single

WWW‘FAAWTW@GPA
TGTG GTGTAGGTCG CAGATGTGGC TCGGATCTAG
GCAG CAACAGCTCT GATTAGACTC CTAGCCTGAG.

CAT
ACAGATGAGT

CACACAATAA

SEQUENCE D@%ﬁiﬁbﬁ“

AAGAGAAGAG RuABErBGAIL/S0ARN
TTAGCTTCTC J
AAGCCTGTGA
CCCATGTCCC
GICAGITTTT

GACCCCTCTA

TGCACA

TYPE: 7GACAGACAC AACCATATHACATHARTTICA

TGTC§§E§§A| Ap@pa%%ggg

A GACGEECTTC TQEARGHCT T TASTNAAGAAAAC

ASEETN CARYTCCTCOAC

TAA
CACAAC

GTCTTTGG
ATTGGAC

AR CRIOCICCE AT
A AT T s VAlrBha O, PrdGethoRa G

TAAT
TGAAATAA
AGCGAGARTA

FATGAAGTTC AAGCGQAG@A AGAACTTAAT .

£ S
TSEISTCTY R CAGREZITS
W'@Gm'ﬁ@ﬁ

TAA 40 1440
oo 1500 .
AA@P§° 1560 -

1620

00 1740
PGEACEA o 1800 .
CORTEIPSAACAFEC 1860 .

2340
2200 1890

GGe hK]§4so -
GTATAT i
ey 412p%5e pairs
T DNESS:
2099 )

fdsmdatie

GAL TACA
CCA CACC
rer8éhcanc
G TCTG
Al ATGA

mwccm
t 'GACC
GGTA C.

TERCCEPEAGR0ECCATGAATTA

T e

CRIGRCTBECACS q‘-’GCCGCCACT

R AT Gae SATTTTTCAT.

GGITCTGGTG KXEEW Wﬁm&mm CMETTAT AGABEHWGE TCEe NCCTGCAGAA

AT CAT2 T TTTGAAAA

AWGF Gs ddCGGCCCATTT

AACAGGGAAC

TCTGATCTCT ZdSALaEohGEr

CTTCGIGTAT GROERIREETT A

%&%ﬁ%ﬁ

CAAGGTCTAT
GITGAACTAC
CAATCTTACC
TGAGGAATCT

GATCTACTAT WWAW

ACCTATTGAG

CAGGTCAGCT d&'&@é’fﬁ'ﬁ%‘ﬁ@cﬂéﬁl@mﬂ@@'ﬁm@c

TTTTTGAGAC

&

GGTCCCCACC
CTTCCCCAAG
CCAGTACCCC
GGGACCTTGG
GCTGTCCACA
TGGAGCCTTC
CCTTTTCACC
AACAGTCTCA
CCTCGGGGGA
CCCTTCCCCT
CATGAGGGAC
ATTAAATTAT
TGTGACACAT
AGAGAGGGCA
GACCCTCGAT
ACTCGGGAGG
GGGGACGGGA
TCAGGGTGAG
GGAAGAGATG
CCACAGGTAG
ACTGAGGGGT

AGTGGCCTCT
GCCACCCCCA
TTCCACGTGC

‘GTGCGCTCTG

CACACAGACG

TCCCTTATGA
TCTTCCCCCA
ACTGGAACCA
GTCCTGCCCG
TTTGAACGGA
TTATTTATGG
GTGCCCAAGA
AAGTGGCTCA
GARACCCAAT
GGAGAATTCT
GCTGTGGGTG
GGCAGCCAGA
CAGGGCCAAG
AGGGACAGAG
GTTCGGGATT

ACTTTGTCTA

CCCCTCTCTA

CGCTCCTCAG
TGTACCAGGG
GCACCCCCCA

CCACTTCGGA
CGCTCAGCAC
CCCCGGATGC
TCTAGGGGCC

“TGACCGGAGC

AGGATGGAGA
GATAAAGTGA
GGAAGGGGCT
ARAGCTCTTT
CCAGATGTCT
TCTGATGAGE
CCCCTGCAGG
GTCTTGAGAA
GAATAGGGGT
CTGAGGGAGE

BRQGEES ! PR AN
dachy EE%%&EGF 'EAMI&GC
- ( 1 i 2\ A : .. "

CTCCCAGGTC
CCTEGGCCCAC
CGCTCAGAAG
GGCTGTGTTC
CCTGCTCCTC
GCTCTATAGA AGAATCCAGA AAGAAAAAAA

GGTCACCGCG
CTGGAGCTTC
TCTGCTGAGG
CTCGTCCAGG
GGTGTGEGGE
GAAGGGAATC
CAGAARGGCAT
GCTTGACTGG
TCTCTGAAAT
CTAAGGAGTG
CCTARGGGGC
AGAAGCAGAT
CCGAGGTCGG
GACAGGAGGC
AGCACGGGGA

A -;,.~ Y. YA b \
AGH CA G ATCTT
ka c%gg:"rccc
I edcberdan acédébecac

GMH@W@

e

febccce

TCREERTGCT
qg CAT
a1 TTAT

Tca@lreTeT
CT§RPLCCCT

%ﬁ. GGCC

CATG Af
QQ@ETFCCTG
[ € pie{aegyec)
bid&aeae
2OCRAAGC

TCC
3eftrecan
ceee
g.:g SACTCAC
CAACA
GTCTTCTCCG
GAGGTCCAGC
TCCGTGTECC
CTGCTCACCC
AGCCCCAGTA
TTGGTTTCAA
CCTCTCCTCT
TGTAGAAGGA
ATCTGAATGC
ACGTGGAAGG
GGTTATTTAT
ACAGAGGGAT
GGGCTCCAGA
AGGCTCATGA
GCTGTCTGCT

ﬁ(‘

.GAGGGAGGAC

TCAGGTGAGA
GGTTCCTCTC
GGGTCGCCTG
TTCCCGGGAG
CGCCCTGGGA

mm@m@m |

AGTESICRAAT &G EQCTGCATCAT -
CReEMISER TG4 GTCTACCA
cEaEaAEaReAAL6slo]l TAACCATT ¢
AOP AT ¢ CAGAGE000
ACTCCCTGCT: 4860

GGGAAGGCTG 4920

TCTTCTCCTC 4980

CCGGGCCACA 5040
AGGGAGATCA 5100

GCGTCTTCTT 5160

GGCCTTCTCC 5220

GACAATTTCC 5280

ATTCTAGGCA 5340

CCCCCTGGAG 5400

GAAGCTGACC 5460

GARAGGGGAAA 5520

GTCAGAAGAG 5580

TGACCCGGCC: 5640

GGAGACGGCT 5700

CGTATCTGTC 5760

AGGAATCAGA 5820

GATGGCCGGCC 5880

AGAAGACAAA 5940

GCAGATATGG 6000

AAGGEGAACAC 6060

GACATGCCGT 6120

GAAGAG-




AAAGGAGGCT CATTTGACTG ATAAGCTAGA GACTGAAAAA AAGACAGTGT CTCATTGGCA 1500

(2) | NFORYLE2E@EL FOR -SEQ | D, NO: 15:
CHARACTERI STI CS: (A
(B) TYPE: nuclelc acid
singl e (D) TOPOLOGY:

PCT/ US97/ 22740

(xi) SEQUEN
GAAGCAAGTA %

CCATCTTTAC TGITACCTGA TGITTTCTGA GCCGACCTTT G

LENGTH:

111

(i)

(O

i near

SECﬁgﬁﬂ%@hﬂ%ﬁfl

888 base pairs

STRANDEDNESS:

WD 98/ 26061

114

Eh&hbﬂﬁEQkﬁEbﬁE&Gl@ecummm;éﬁ%ﬁ@ﬁﬂ&ﬁ@@ﬁﬁﬁﬂﬁ%ﬁﬁﬁfo .
G TAACCASAAGHEGDIGIATOGh GBTCTCTAGFRITIITAIOC TERETTTCTCG

GATGAGACCT TEPEE:

TTTTAAATTT T

CCGEEGTTCG CATHOACGTAS

GCTTTTTCIT T

FOR SEQ | D N@reacdsatT

(A)  LENGTH:

GGCCAGAGAC
GAGAAAGATG GGG
GAGAGAAATC
GTGAGTAAGC
AAAGATAGGG
GATAGGAAAG
CTCAATGAAG
AACTAGACAT
GGGGACTTAT
CTTGAGCATC
TTCTGAGCTT
GTCTGGGTTT
GGGTCTCATC
GCCCGTCGCC
GCAGGACAGA
GAGATAGTAT
AGGAGGATAC
GAACCGGATG
GGGTCACACT
GGGACAGCTC
GAAAGACAAC
CTTCAGGGGC
CGCCGTCTCC
GGAGACCCCC
CTTCCAGCTG
CTTTGCTGAA
CGTTCCCTCC
TGGTTTAGAA
AACAGCAACA
CCACCACCAA
CTGGATGCAA

_ATACTTCAGA

CTTTCTTCCA
CAGCTCCCTC
ATTTACTAGT
GCTGCCTTGG
CTGGCCTCCT
ATCGAGTTGT
TGCTCCCCAG
GTGCTTAGAA
TGAGGCTGCT
GAGCTTGGAC
CTCCCCTAAG
GTCTGGGAAT
GAGCCAGGGA
TGAGGCAACT

GGCCAGCCTT GG

GAGnggﬁgi

CGGTGGCCCG
AGGGACACCG
AAAAANCAAG
AGAGATAAGG
GAGTTGTTGA
CAGGGCAGAG
TCAAATCTAA
AACCCTCTGG
GGACAGGGGT
GGCGGGGGGA
TTTTTCTTTC
CACGTTGTAG
GAGGGATAGG
GAGGAGGACT
TCGGAACCTC

TGGGGGGCGG:

GACTCACCCC
CAATGGCAGA
CAGCTGGTGG
CAAGGCTGCC
TACCAGACCA
GAGGGGGCCE
GAGAAGGATG
TCTGGGCAGG
CCTGTCCATC
AGAGAATGAG
CTTAGAAATC
GAATTGGARAC
CCTGGGACAT
ACATTCCTTG
ATTTTCCAGA
TTATTTATAT
GAATGTATTT
TTCAGATGTG
AGCCTCTGTG
CTAAATAATG
GGGAGTTGTG
AAGAARTCTG
CCCCAAAATT
TGCCTGGCTC
AARAGGAACCT
TCCTATCCAG
GCGGCCAGAT
GGGCTCCAAA

OT :
EFieERaE St ’zgé“gir' %&z&&%ﬁp
CEARRTCATTARGET

Aﬁ&ﬁﬁemxs@@BTHMGG@@ﬂ@G@@EG GBEACCACTG

c’. 4
‘tt
z@:ﬁaﬁ’%&

ﬁm

TG

TC
GCAG

Gosar Chidiiotidl (rad COTCAT

AGGATC

CCGCC
CCTCCA
CTCTCC

CACRANGCIXCCATTEEGACKICCAGAS GAECAGRACT TTFCAGETTIC

fehercecrt AR dithaccorT
CﬁGEEECEAC

ABRGAGH €

4
TR GHIACTCTRICTEIGE
ERRIdgen W“emﬁc
CTACTGCAC

TTCB

A

GCCCTTGGAA
ATATAAAGAG A
TGATCTGGAT
AGAGAAGAAG
ATGGATGGGT
AGTACARGCT
TTAATCCTTC
CCCAAGGACT
GGGGTTAGTG
ATGCAGGTCA
CTCTTTCCTC
GTAAGAGTTC
ATTTGGGGGC

'CGCTGAGCTC

ATGGACAGAT
GCAGAACTCG
TCCCTCTTTG
GTGGGTATGC
TGCCGACAGA
CTTCCACCAA
AGGTCAACCT
AGGCCAAGCC
ATCGACTCAG
TCTATTTTGG
CCTTTATTAT
GGGCTGGGGA
AGGGATTCAG
TGGGGCTTCC
CTGGAATGTG
AGAAGATTTC
CTTCCCTGGG
TTGCACTTGG
ATTCAGGAGG
TTTTCTGTGA
CCTCCTTTTG
CTGATTTGGT
TCTGTAACCG
GCCTCTTTCT
CTTTCTCCAC
AGGAGCCTCT
GAAGGTAATT
CTGGGGAAGT
GCTCAGGTAC
TAACCTGATC

CTCAGCCT
TTCGAGGTT.

TC
‘CGAg7
%@GAGGB

TCGC
CCTTCC
GCCCCCA

TGATGGGG AGTGTGGGGA
GAGAGATG GGGGGAGAGA

ATGCTCTCTA

AGATGAGTAG
AAAGATAGTG
GAAGCGTGGG
GGATGAGAAA
AGAGAAGCAG
TTCTTCTCCC
CAGTAAGTAT
CTGGGGTGGA
AAGTAGTGAG
CTCAGGATCA
TGAGGATGTG
TGAAGCCAGG
CAGGGGAGGA
GGGATGCTGGG
AGGGCCAGGA
TCTCCTCCCT
CAATGCCCTC
TGGGCTGTAC
CGTTTTCCTC
CCTCTCTGCC
CTGGTACGAA
TGCCGAGATC
GATCATTGCC
TTTACTCCTT
CTGGGCTCCA

GGATGTGTGG

AGACTCGCTG
GCTGCCAGGG
ACCTCAATCT
ATGGGGAGCC

CATTATTATT

GCGAGGTGTC
AAACGGAGCT
CTTATGTTTT
GACTAACTTG
CCCTACTGGT
GCGACTGAAT
CGGGCTTAGG
GCAAGARACA
ACCTCTCCCT
CTGCAGTGCA
CTGAACCAGA
CGGGGAATTC

AATATTTGIT
ACAGACAAGG
AGACAGGAAG
TGTCTGGCAC
ATGGATGAGT
GTGGCTGTTT
CAACAGTITC
CTCTAAAACC
AGGAAGAAGG
ATATTTTCTG
TCGTCTCAAA
TCTGGGGGAT
CTGAGGGTAG
TGGGGGATAC
AAGACAGACC
TGTGGAGAGT

' CCAGCCAATG

CTGGCCAACG
CTCATCTACT
ACTCACACCA
ATCAAGAGCC
CCCATCTACC
AACCTGCCCG
CTGTGAGGGG
CAGACCCCCT
AGCTTAAARC
CCTGGACAAC
GGGTCCTTGG
AAGCTTGGGT
TGATGACTTT
CAGCCCCAAR
TATTTATTTA
CTGGGAGACC
GAACTGTAGG
TAAAAACARA

TCGCTACATC

CAGTGGCGAG
TCTGCATCTC
ATTCCCTGGG
ARGCCCAGCC

CAGGGTGTGG

GGTGAGACTT
GCCAAGGGAC

GGAAATCATG
GAGAAGGATG
GCACGAATGA
GGTGTGGTAG
AGGTAGAGGA
GTGGAAGGCA
GGAGAGAAAA

TCCCTTCAGA -

CAGCTGGCCC
TGTCTCTCAG
GAAATTTAGG
GGAAGTCTGA
CCTCAGATAA
GAAGAAATAG
CCAGAGCTTG
TCAGAACTTG
GAGGGGACAG
GGAACTGACA
TCAAAGCCGA
GCGTGAAGCT

CCCAGGTCCT -

TCAGCCGCAT
CTTGCCAGAG
TGGGAGGGGT
ACTATCTGGA
GCAGGACATC
CACGTCCTTC
TTTAAACAAC
CAGGCACTGA
GTTTGGATTC

TCCAATCGGA -

TTAGGCTTCC
CCCCACAGGC
TTTATTATTT
CAGCATAAGG
TTGCTCCCAC
TATTTATCTG
GCTGAACCTC
ARATAABAGC

CTTGGGGGGG:

CTTCACTCCT
AAACAGGTCC
GAATTTCCRAA
CCGGCTGAAA
TTCCAGACAG

7560
7620
"7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340

8400 .

8460
8520

8580

8640
8700
8760
8820

8880°

8940
9000
2060

9120 -

9180
9240
9300
9360
9420
9480
9540
9600
9660
9720

© 9780

29840
29900
9960

10020.

10080
10140
10200
10240

%Eﬁm

ATTGA
TI ON
- 7500 -



(B) TYPE:

singl e

SEQUENCRv®BSAR6P T ON:

nucl eic acid
(D). TOPOLOGY:
SEQ I'D NG 16:

| i near

(C)  STRANDEDNESS:
(xi)

CCAAGTCACA TRETREATGERIT40

TTCAGGGGEGA GAATCCTTCT TGGAACAGAG ATGGGCCCAG 60
GATAAGGTGT GATGTGGGGA AGACTATATA AAGAATGGAC 120
CAACGGAATG GCCCCTCCTG GAGACACAGC CATGCATGTG 180
€CACCTGGGG ACCACGAGCC GCAGCTATTT CTATTTGAEGC 240
CCTTGTCTTC ACGGTGECCA CTATTATGGT GITGGTCGTT 300
CAACTCACCT GrcA BRR R E QR ORI tC 12360
CCTGAAAAGA GCTCCATT 420
CAAAACCAAG TT%&W% 480

GAATCTGGIG ATCCAATT
ACAATGCCCA AATAATTCT
AAAACAGCECC CTGGTGA

TCTCTCTCAA TTCTTGCT ﬁT

T GIA CTTCATCAIT

'I'I-i N(

GAA GITGGA
e

%%%g@J.

TACATTCCAG TACATAGATA CAAGCACCTT TCCTCTTGAG

ATACAGTAAT TCAGAGT GdrduiNdE TEScRERFEIN CA8ko BB NO -

ATACAGTATT TCATCCCTCC AAACACTTGG GCAAAAAGAA
TACACAGEEWcAﬁi&&ﬁ@AﬁRmﬁﬁ%@Tﬁﬁﬁﬁﬁb@ﬁGﬁ@mﬁﬁgktmﬂ@ﬁGKmA<E§ﬁmkﬂﬁﬁTA @AGCTCCAGG

5r 720
780

900

pai

4b%’
lei ci
le 6

AACTGAATCA GATGAAGAGA
CCAGGECTGC AGCAAGCACT
CCGECAEEECT CCGTIGECCAG
ACAGCCACTC TGCECTETGIG
CAGAGGACGG ACTCCATTCC

TCAGAAGACC TCTTATGTAT -
. CAAGTGGCAA AGCATCTAAA
GGAGTCAGAT ATCAGGATGG

CTGC AGTTTCTTGT . |
CATCAACA AGCATATCAA
ACGAAACACG TATACCAGAA

~ ACCATATCAG TCAATGTGGA . -
~ AATGTGTTGT CCATCTTCTT
 GAAGAAAGCG. CCTCTCTACE .

AACTTTAGAC CAAGACAAAC

A IREAATGTAGT |
2 ACCAC

A AR GERAR LAR AT St
TMTTMUGW%E%& % cCAC WWTAAAATGGG |
GCTTCAGTAC Lk o ACCTCEGTG

o A AN A \.«' A

TGAGT GI TTACBRETETIGCIZGC

TAGT TGTCCARSSNESSE Aceanceceet, cetos

TACACTTGTGcAﬁ%EﬂﬁﬁﬁﬁﬁTﬁﬁfﬁﬂ@ﬁﬂa

AGGRGOAGCT GRETISEATEGAT G 48CCTAATCGCT

rerredhccs XhasEred A ch0CTCECAGA

@&xﬁﬁﬁﬁfﬁﬁ@ﬁﬁ cmﬁﬁﬁmnm.dﬁﬁﬁﬁﬁﬂCTCsf@GCACTAGG .

oz ‘ Xa
CAAGTTCAAAT@ﬁ@ﬁ¥$$AE$TW¥@¥K¥ﬂWMﬂmQMW“Q“@WVKBTﬂ

LAEAGES
T@PR%?ENHNKTGAQGTCTGAAGGG_

CAGTCCTCCT Zdf mmm
GNJMKJVK?V@M@ﬁmﬁA G@VVﬂ#ﬂEﬁﬁgGﬁﬂﬁﬁ@ﬂ@?@cﬂxﬁﬁﬂx 108CAATTCACT
12?6K3AA(I¥¥3A
ngWATACAA
1440 W -

08/ 26061 CACTGCCT CTCTACCTTG 'r'chc'rccrc TTTTGCTTAT GTTTAARACA AAATATTTHICT/ 1[5397/ 22740
115 CTAACCCAAT TGTCTTAATA ACGCTGATTT GGTGACCAGE CTGTCGCTAC ATCACTGAAC 15
CTCTGCTCCC CACGGGAGCC GTGACTGTAA TTGCCCTACA GTCAATTGAG AGAAATAAAG 1620
o ATCGCTTAAA ATAAAAAACC CCCC 1644
(2) INFORMATION FOR SEQ ID NO: 13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1890 base pairs
(B) TYPE: nucleic acid.
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 13:
AAACAGAGAG AGATAGAGAA AGAGAAAGAC AGAGGTGTTT CCCTTAGCTA TGGAAACTCT . 60

ATAAGAGAGA TCCAGCTTGC CTCCTCTTGA GCAGTCAGCA ACAGGGTCCC GTCCTTGACA 120
CCTCAGCCTC TACAGGACTG AGAAGAAGTA AAACCGTTTG CTGGGGCTGG CCTGACTCAC 180
CAGCTGCCAT GCAGCAGCCC TTCAATTACC CATATCCCCA GATCTACTGG GTGGACAGCA 240
GTGCCAGCTC TCCCTGGGCC CCTCCAGGCA CAGTTCTITCC CTGTCCAACC TCTGTGCCCA 300
GAAGGCCTGG TCAAAGGAGG CCACCACCAC CACCGCCACC GCCACCACTA CCACCTCCGC ‘360
CGCCECCGCC ACCACTGCCT CCACTACCGC TGCCACCCCT GAAGAAGAGA GGGAACCACA 420
GCACAGGCCT GTGTCTCCTT GTGATGTTTIT TCATGGTTCT GGTTGCCTTG GTAGGATTGG 480
GCCTGGGGAT GTTTCAGCTC TTCCACCTAC AGAAGGAGCT GGCAGAACTC CGAGAGTCTA 540
CCAGCCAGAT GCACACAGCA TCATCTTTGG AGAAGCARAT AGGCCACCCC AGTCCACCCC 600
CTGAAAAAAA GGAGCTGAGG AAAGTGGCCC ATTTAACAGG CAAGTCCAAC TCAAGGTCCA 660
TGCCTCTGGA ATGGGAAGAC ACCTATGGAA TTGTCCTGCT TTCTGGAGTG AAGTATAAGA 720
AGGGTGGCCT TGTGATCAAT GAARACTGGGC TGTACTTTGT ATATTCCAAA GTATACTTCC 780
GGGGTCAATC TTGCAACAAC CTGCCCCTGA GCCACAAGGT CTACATGAGG AACTCTAAGT 840



. (2) INFORMATION FOR SEQ ID NO  17: (i) SEQUENCE

* CHARACTERI STI CS: - (A) LENGTH: 1619 base

- (B)  TYPE: WO 9826061 nucl ej.c acid (O SS:

i single ' (D) “TEPOLOGY: Ti hear (xi)

SEQUENCE DESCRI PTI ON:  SEQ I D NO 17: GFCATGGAAT ACGCCTCTGA
CCCTTCACTG GACCCCGAAG cceearaeece TCCCGCCS%(:C% CGCGClCGCG

: CCTGCCGCGT ACTGCCTTGG GCCCTGGTCG CGGGGCT ](?CTGCF 120

. CTCCTCCCTG COdabiddda %mm&mmmm@@c 505180

GCTW QACSOTRAGHS _' 96040

+oa%o0

airs

(1)

SEQUENCE CHARACTERISTICS:

(A) LENGTH: 888 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

ERC 114'3)60
i 1200420
13780
13@40
00
0
1627020
B SAGAGHZ i6
ROCAAR N S 174680
@@mmrutmmmmm@mc 18840
@g{ TCRSFETCPERATIOMEIRSETC 189900
CCCTTGAGGA CAC CCACTCCTTC CCCAAGTTGG ACCTTGATAT TTATTCTGAG ~ 960
CCTGAGCTCA GATVRATATINFORMATZOMTHORTAEATAFANOATATATTTCT ATTTAAAGAG 1020
GATCCTGAGT TTGTGAATGG ACTTTTTTAG AGGAGTTGIT TTGGGGGGGG GGTCTTCGAC 1080
ATTGCCGAGG CTGGTCTHHGA ARBQUENEACHIREATERTETTTECTGOCTC AGCCTCCCAA 1140
GCAACTGGGA TTCATCCTTT CTATTAATTC ATTGTACTTA TTTGCCTATT TGIGTGTATT 1200
GAGCATCTGT AATGTGCCAG Gﬁ@%TIAEI;CTACH;Gl APABRAPAERFCTAGAAA 1260
TAGACTGAAA GAAAATCTGA G CGARAF MAEﬁEdTCATCCCCAG 1320
CCTCCACCTC CTGTGTGATA C TTC_SL“.I"ﬁ‘ TTCTT TTTTTTGAGA 1380
TGGTCTTGIT CTGTCAACCA MICATGAGTC AATGCAGCCT 1440
ACCACAGTTG TGT g@@@%ﬁ% PR A AGKARGTATT 1860
. ACCACAGITG TGT ATT 1560
GCTATGITGC CAAdzbT6ath BhéhhGEXAneabAREM TAADAdCAOAT ANReTrcCATTTdACHEE 1019
(2) | NFORVATEABACTITR DEREAABANOIACCTIGNC TGGAGCACTC AGCTICACACSEIOIIORT - 120 -
CHARACTER! STI f15taceace COATGAATTA CCeaTofoce CRORGANTCT GaaTaGACAs cacTaceagr Daskiopai rs
(B) TYPE: TCATCTTGGG CTCC cemcmr'dr:r CCCTGTCCAT CTTGTEGGACCIAGAGESTRANDEINNESS:
SN0Le - e RefaloREc SIneaC MO S (4%
SEQUENCE DESCE@%%E&&Q TCTGGTE. GCTCTGGTTG GAATGGGATT AGGAATGTAT 480
CAGCTCTTCC ACCTGCAGAA GGAACTGGCA GAACTCCGTG AGTTCACCAA CCAAAGCCTT 540
AAAGTATCAT CTTTTGAAAA GCAAATAGCC AACCCCAGTA CACCCTCTGA AAAAAAAGAG 600
CCGAGGAGTG TGGCCCATTT AACAGGGAARC CCCCACTCAA GGTCCATCCC TCTCGAATGG 660
GAAGACACAT ATGGAACCGC TCTGATCTCT GGAGTGAAGT ATAAGAAAGG TGGCCTTGTG - 720
ATCAACGAAR CTGGGTTGTA CTTCGTGTAT TCCAAAGTAT ACTTCCGGGG TCAGTCTITGC. = 780
AACAACCAGC CCCTAAACCA CAAGGTCTAT ATGAGGAACT CTAAGTATCC TGAGGATCTG - 840
GTGCTAATGG AGGAGAAGAG GTTGAACTAC TGCACTACTG GCCAGATATG GGCCCACAGC 900
AGCTACCTGG GGGCAGTATT CAATCTTACC AGTGCTGACC ATTTATATGT CAACATATCT 960
CAACTCTCTC TGATCAATIT TGAGGAATCT AAGACCTTTT TCGGCTTGTA TAAGCTTTAA 1020
AAGADMAAAGC ATTTTAAAAT GATCTACTAT TCTTTATCAT GGGCACCAGG AATATTETCT 1080
TGAATGAGAG TCTTCTTAAG ACCTATTGAG ATTAATTAAG ACTACATGAG CCACAAAGAC 1140
CTCATGACCG CAAGGTCCAA CAGGTCAGCT ATCCTTCATT TTCTCGAGGT CCATGGAGTG 1200
GTCCTTAATCG CCTGCATCAT GAGCCAGATG GAAGCGAGGTC TGTGACTGCAG GGACATAAAG 1260
CTTTGGGCTG CTGTGTAGCA ATGCAGAGGC ACAGAGAAAG AACTGTCTGA TCTTAAATGG 1320
CCAAGAGAAT TTTAACCATT GAAGAAGACA CCTTTACACT CACTTCCAGG GTGGGTCTAC - 1380
‘TTACTACCTC ACAGAGGCCG TTTTTGAGAC ATAGTTGTGG TATGAATATA CAAGGGTGAG 1440
AARAGGAGGCT CATTTGACTG ATAAGCTAGA GACTGAAAAA AAGACAGTGT CTCATTGGCA 1500
CCATCTTTAC TGTTACCTGA TGTTTTCTGA GCCGACCTIT G 1541
(2) INFORMATION FOR SEQ ID NO: 15:



CCAAGTCACA
AACTGAATCA
CCAGGGCTGC
CCGGCGGGCT
ACAGCCACTC
CAGAGGACGG
TCAGAAGACC
CAAGTGGCAA
GGAGTCAGAT
TGCCAACTGC
CTCATCAACA
ACGARACACG

ACCATATCAG .

AATGTGTTGT
GAAGAAAGCG
AACTTTAGAC
TGGAAAGATA
AGGCAGGGARA
GGATGTCCCA
GAGCCTCCAG
AAATGAAGGG
TCTGCAGATG
AACTTCCCTA
ACTGTCACTC
CCCCAGGGAA
TACACCACCA
GGCATAATGA
GTCAGACAGA
TCAATTCACT
TCCAGTCTGC
TAGAACCAGA
TTGTATACAA

TGATTCAGGA
GATGAAGAGA
AGCAAGCACT
CCGTGGCCAG
TGGCTCTGTG
ACTCCATTCC
TCTTATGTAT
AGCATCTARA
ATCAGGATGG
AGTTTCTTGT
AGCATATCAA
TATACCAGAA
TCAATGTGGA
CCATCTTCTT
CCTCTCTACC
CAAGACAAAC
CAGCTCCAGG
GCAATGTAGT
GCCCAACCAC
TTAAAATGGG
GAGCTGGGTG
GCCTAATGCT
TACTGGCAGA
TGGCACTAGG
AACCAGGCTC
CAATGGAARA
GTCTGAAGGG
GACAGCAAGA
GGCAAATGCC
TAGGCAGGAA
AACCCATATC
AATGGTTGCC

TTCAGGGGGA GAATCCTTCT TGGAACAGAG
GATGTGGGGA AGACTATATA AAGAATGGAC

GATAAGGTGT
CAACGGAATG
CCACCTGGGG
CCTTGTCTTC
CAACTCACCT
CCTGAAAAGA
CAAAACCAAG
GAATCTGGTG
ACAATGCCCA

AAAACAGGCC

TCTCTCTCAA
TACATTCCAG
ATACAGTAAT
ATACAGTATT
TACACAGGGT
GTTAAAAAGA
GTGGTGGACA
TAATTCACTG
GCTTCAGTAC
TGAGTGTTTA
TAGTTGTCCA
TACACTTGTG
AGGCTGATCT
GGACAGCCCC
CAAGTTCAAA
CAGTCCTCCT
CAGTTAACAA
TGAATGGTCT
AGATGCCTCT
AAGGGTGACT
AAGGCAACAT

GCCCCTCCTG

‘ACCACGAGCC

ACGGTGGCCA
GACAACGTCC
GCTCCATTCA
TTGTCTTGGA
ATCCAATTCC
AATAATTCTG
CTGGTGACAG
TTCTTGCTGG
TACATAGATA
TCAGACTGAA
TCATCCCTCC
ATTAAATAGT
GAGTTTTTAG
GAGCCCCACA
TATGGTCTTG
CAGAGCAGCT
CACTGTGCCC
AGTCGCGATC
ACTGAACCAT
TGTACTCCAT
CTGTTCCTGA
GACTTTTACT
TCTCCAGGTT
CGTAGGTAAA
GTCTGAAGGA
AAGTTCTTGT
ARGCCCGECT
ARAAATTATAA

GAGACACAGC
GCAGCTATTT
CTATTATGGT
CCCTCARAGG
AGAARGTCATG
ACAAAGATGG
CTGGTTTGTA
TCGATCTGAA
TGTGTGAGTC
ATTACCTGCA
CAAGCACCTT
CAGTTTCTCT
AAACACTTGG
ATACTTCTCC
TGAAGTATCT
CAGAATCAGA
ATCTATTTCT
AGCAACTCTIG
TTCACGGGAT
AAGGACTCTC
GCCCAGTTTA
ATGACCCCAC
GATGGAAAGC
TACAGATCCT
ACATGAGGCA
GAAATAGGGT
AGCAACAGAG
CTCTGGCCAG
TCCGGTATGA
GAATTC

ATGGGCCCAG
CATGCATGTG

‘CTATTTGACC
GTTGGTCGTT -
AGGAAATTGC

GGCCTACCTC
CATTCTCCAT
CTTCATCATT
GTTGGAGCTT
TGGAATGCAA
GGTCAACACC
TCCTCTTGAG

TGGCCTTCAG

GCAAAAAGAA
TTCTGTCTCT
TTCAGATAGC

AGGGATGAAT

TCTGTTTTGA
CCCTAATGGG
ACTTCTTTTA
TCACACAGGA
TGCCTGTCTG
CCCTAGGAAC
ACAAATTTAA
GGACAGAAAG
GGAATARGAA
GTGGTCACTC

‘ARGTGGGGAA

AGGTGTGGETA
GAAATTAAAC

60 -

120
180

. 240
- 300

360

- 420
. 480

540
600
660

- 720

780

- 840

900

260
1020
1080
1140
1200
1260
1320

‘1380

1440
1500
1560
1620
1680
1740
1800
1860
1906

AGCCTATAAA GCACGGGCAC TGGOGGGAGA CGTGCACTGA CCGACCGTGG TAATGGACCA 60
GCACACACTT GATGTGGAGG ATACCGOGGA TGCCAGACAT CCAGCAGGTA CTTCGTGCCC 120
CTCGGAT 30G:98)6067 CCTCA GAGATACCGG GCTCCTCGOG GACGCTGOGC TQaTeilisosBévso 180
TACTGTGCGC CCCACAAATG CCGOGCTCCC CACGGATGCT GCCTACCCTG CGGTTAATGT 240
TCGGGATCGC GAGGCCGOGT GGCCGCCTGC ACTGAACTTC TGTTCCCGCC ACCCAAAGCT 300
CTATGGCCTA GTCGCTTTGG TTTTGCTGCT TCTGATCGCC GOCTGTGITC CTATCTTCAC 360
©CGCACCGAG CCTCGGCCAG CGCTCACAAT CACCACCTEE CCCAACCTGG GTACCCGAGA 420
GAATAATGCA GA%‘A CA CCCCTGTTTC CCACATTGGC TGOCCCAACA CTACACAACA 480
~ GGGCTCTCCT GT EMERWEET%QCMRMRME@C@CQ@TGTIMTACAAC 540
TCTGAACTGG CAC A - G 600
 CGAAGAAGAC T 660
. ACTGAAGCTC MCTaTogTA CTOSACSE TC@ARFCTCTCis0 720
TGITTTGCAR mmm&wwm&mm%g 780
GTTCCCTTGC GheARTAE GlnctEAAG TTALIT CEGACANGATICA THCAHIAECAN\ARG 50 840
GAAGCCTGRC SRS CAOIST SSPREnCA e s CYCRATCTIEINRAORATCRD 900
WO 98/ 2606 lgcTceTecac GACGECCTCC AGGCACCACC CCACCACCCT GGCCGTGGGA ATCTGCTCTC .- 540
PCT/ US97/ 2XFGECETCCCG TAGCATCAGC CTGCTGCGTC TCAGCTTCCA CCAAGGTTGT ACCATTGCT6 600
ATACAGAGAC ' &%@% " 960
ACCCGACAAC @eﬁmﬁwmaﬁﬁmﬁm@irmr GREETRAGTTT 1020
i & S%;g??gg?FTTBGPeﬁﬂﬂgTCHﬂﬂﬁ° 1080
ATA ATTCACTAGK® 1140
TAGCATTAGT AAACTGCTGG GCAGCTGCTA GATAAAAAAA AATTTCTAAA TCAAAGTTTA 1200
TATTTATATT AATATENRGRMARTONAFORGSEQTERANRT 16: - 1239
(2) | NFORMATI ON, F (i) SEQUENCE
~ CHARACTERI STI csi2 Bagbrnti %RAF@RIEER&?H 606 base pairs
:(B) TYPE: ' ¢ acid C) STRANDEDNESS:
single zgg gﬁ EECLCEN ;3ggebazg alrg (xi)
SEQUENCE DESCRI PTI ON{cy S % CATACAACCA
AACTTCTCCC CGATCT { Tci\iﬁga ATGAAAATTT
TTATGIATTT ACTTACTGIT T TTCITATCA COCAGATCAT TGGGTCAGCA 120
CTTTTTCCTG TGTAMLCCTIEQERECASES cRIPEAGKRT CEEAARBAGST GA1 § CAGAATCCT 180
CAAATTGCGG CACATGTCAT AAGTGAGGCC AGCAGTAAAA CAACATCTGT GITACAGTGG 240



GCTGAAAAAG GATACTACAC CATGAGCAAC AACTTGGTAA CCCTGGAAAA TGGGAAACAG
CTGACCGITA AAAGACAAGG ACTCTATTAT ATCTATGCCC AAGICACCTT CTGITCCAAT

360

CGGGAAGCT WGESEHBAAGC TCCATTTATA GCCAGCCTCT GCCTAAAGTC CCCCEEFAISR7/22740.20

TTCGAGAGAA TCTTACTCAG AGCTGEAAAT ACCCACAGTT CCGCCAAACC TTGOGGGCAA

480
CAATCCATTC ACTTGGGAGG AGTATTTGAA TTGCAACCAG GIGCTTCGGT GITTGTCAAT 540
GTGACTGATC CAAGCCAAGT GAGCCATGGEC ACTGGCTTCA CGTCCTTTGG CTTACTCAAA 600
CTCTGA 606 -
(2) I NFO?I\/ATI - _ (i) SEQUENCE
CHARACTERI STI &8) | TRFORMRTIAN Por %528 I A 17+ 783 base pairs
(B) TYPE: (1) s WERISTICS (O STRANDEDNESS
. single Ilnear (xi)
- SEQUENCE DESCRI PTI ON: QI £9 GHY, TACAACCA
16
i AACTTCTCCC CGATCTGCGG % I%SCCCATCAGC;mc]_e:,_c: 1d ATGAAAATTT
. TTATGTATTT ACTTACTGIT TS ERMNERY CATg 3k 120
CTTTTTGCTG TGTATCTTCA AAGGT ec] GT AAACCTTCAT 180
5 GAAGATTTTG TATTCATAAA AAAGCT AAAG AGATGCAACA AAGGAGAAGG. ATCTTTATCC 240
 TTGCTGAACT GTGAGHAGAT GHIVMNEZADHSTIYEIGT: 1960 CARaRd: TATAACGTTA 300
" AACAAAGAAG AGAAAAAAGA AAACAGCTTT GAAATGCAAA AAGGT GATCA GAATCCTCAA 360
© ATTGCGGCAC ATEREIGEAAG ATGACICTRACE: CTCCREHGEC ATGRCHTSCCET _128420
GAAAAAGGAT A mﬁﬁﬁﬁ%ﬁ@%ﬁﬁé HAMEAIRA G 150480
ACCGITAAAA ﬁé&ﬁﬁ@mcﬁm&é@ @@@E@'@TTWQGG 240540
GAAGCTTCGA ’ S (G & ) .223600
GAGAGAATCT “" 420660
TCCATTCACT T(HS&:&M 480720
ACTGATCCAA - 240780
TGA CAGGGCCGCT TGCTGCACCT GAGTGCCGGC CAGCGCCTGG GCGTCCATCT TCACACTGAG . - &&®3"
CAGGGCGCCA CAG G GG . . 720
(2) | NFORM“%%@Z@"@@ ARt dcksa cbaac ToBEascOT COoANTAACO L aOnObazGE 780
CHARACTERI STI GCCea CCTGGACAGA GTCC cc c TTCATGGAGA CCCCTGGTGC Sod base
pairs TGEGTCCCTE C ggg ECCTCAAGG GGCTTGGCAG GGGchc'chgigm ci geoo
GGA C CTCAC CCCAAGTTG 960
(C) STRANDE CTCA GATAATATAT fo%ﬁ'rﬁﬁé ATATATATAmm?@ TTTAAAGAG 1020
PCT/ US97/ 227 468ATCCTGAGT TTGTGAATGG ACTTTTTTAG AGGAGTTGTT TTGGGGGGGE GGTCTTCGAC 1080 -
ATTGCCGAGG CTGGTCTTGA ACTCCTGGAC TTAGACGATC CTCCTGCCTC AGCCTCCCAA © 1140
GCAACTGGGA TTCATCCTTT CTATTAATTC ATTGTACTTA TTTGCCTATT TGTGTGTATT 1200
GAGCATCTGT AATGTGCCAG CATTGTGCCC AGGCTAGGGG GCTATAGARA CATCTAGAAA 1260
TAGACTGAAA GAAAATCTGA GTTATGGTAA TACGTGAGGA ATTTAAAGAC TCATCCCCAG 1320
CCTCCACCTC CTGTGTGATA CTTGGGGGCT AGCTTTTTTC TTTCTTTCTT TTTTTIGAGA 1380
TGGTCTTGTT CTGTCAACCA GGCTAGAATG CAGCGGTGCA ATCATGAGTC AARTGCAGCCT . 1440 -
CCAGCCTCGA CCTCCCGAGG CTCAGGTGAT CCTCCCATCT CAGCCTCTCG AGTAGCTGGG 1500
ACCACAGTTG TGTGCCACCA CACTTGGCTA ACTTTTTAAT TTTTTTGCGG AGACGGTATT 1560
 GCTATGTTGC CAAGGTTGTT TACATGCCAG TACAATTTAT AATAAACACT CATTTTTCC - 1619
(2) INFORMATION FOR SEQ ID NO: 18:
(i) SEQUENCE CHARACTERIISTI CS:
(A) LENGTH: 1239 base pairs
(B) TYPE: - nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:
AGCCTATARA GCACGGGCAC TGGCGGGAGA CGTGCACTGA CCGACCGTGE TAATGGACCA 60
GCACACACTT GATGTGGAGG ATACCGCGGA TGCCAGACAT CCAGCAGGTA CTTCGTGCCC 120
CTCGGATGCG GCGCTCOTCA GAGATACCGG GCTCCTCGCG GACGCTGCGC TCCTCTCAGA 180
TACTGTGCGC CCCACAAATG CCGCGCTCCC CACGGATGCT GCCTACCCTG CGGTTAATGT 240
TCGGGATCGC GAGGCCGCGT GGCCGCCTEC ACTGAACTTC TGTTCCCGCC ACCCAAAGCT 300
CTATGGCCTA GTCGCTTTGE TTTTGCTGCT TCTGATCGCC GCCTGTGTTC CTATCTTCAC 360
CCGCACCGAG CCTCGGCCAG CGCTCACAAT CACCACCTCG CCCAACCTGG GTACCCGAGA 420
GAATAATGCA GACCAGGTCA CCCCTGTTTC CCACATTGGC TGECCCCRACA CTACACAACA 480
GGGCTCTCCT GTGTTCGCCA AGCTACTGGC TARAAACCAA GCATCGTTGT GCAATACAAC 540
TCTGAACTGG CACAGCCAAG ATGGAGCTGG GAGCTCATAC CTATCTCAAG GTCTGAGGTA. 600
CGAAGAAGAC AAAAAGGAGT TGGTGGTAGA CAGTCCCGGG CTCTACTACG TATTTTTGGA 660
ACTGAAGCTC AGTCCAACAT TCACAAACAC AGGCCACAAG GTGCAGGGCT GGGTCTCTCT 720
TGTTTTGCAA GCAAAGCCTC AGGTAGATGA CTTTGACAAC TTGGCCCTGA CAGTGGAACT 780
GTTCCCTTGC TCCATGGAGA ACAAGTTAGT GGACCGTTCC TGGAGTCAAC TGTTGCTCCT 840
GAAGGCTGGC CACCGCCTCA GTGTGEGTCT GAGGGCTTAT CTGCATGGAG CCCAGGATGC 900

300 -



117 (D TOPOLOGY: | i near (xi)
SEQUENCE DESCRI PTION: SEQ I D NO.  21: CTGCTGCACT TCGGGGTAAT CGGCCCCCAG
AGGGAAGARS 98¥86061CCAGG TGECCCCTCC 60 ATCAACAGCC RURDTSBERTEA
- AACACTCAGG TCCTCTTCTC AAGCCTCAAG TAACAACGCCG 120 GTAGCCCACG TTGTAGCCGA
CATCAACTCT CCGGGGECAGC TCCGGIGGTG GGACTCGTAT 180 GCCAATGCCC TCATGGCCAA
CGGTGTGAAG CTGGAAGACA ACCAGCTGGT GGIGCCTGCT 240 GACGGCECTTT ACCTCATCTA
ETCACAGGTC CTCTTCAGGG GCCAAGGCTG CCCTTCCA&E 300 CCCTTGITCC TCACCCACAC
CATCAGCCGC ATTGCAGTCT OCT ACCAGA éi&é@ﬁﬁ%ééﬁéﬁc" CTG, GCATCAAGAG
SRXTF A C oTTG CGofACCCATCTA
CCAGGGAGGA m@rim FCSICTIIC CAIGACITTC  TAERECIMEAGA 0FICAACCT GCC
CCACTACCTG BSREFGEMR T Sascag @ it acpiamara AgSadit T a1t CTorGa
558 N GIRBRTRIrARY RAdRASICES [1DTdd@RAT 22 : (1) 1BEQUENCE
~CHARACTERISTICS - (A LENGWH- 1783
base pairs 9. nucleic acid
(O -STRAN[SEISNEég FORMATION FOR S-s&:ar::g De No: 19 (D TOPOLOGY:
| i near & Wﬁ'@ﬁ&s SEQ I D NO 22: L
CAAGTCACAT GATCéAéEAT GGGGAAA ATCCTTCTTG GAACAGAGCT GGGTACAGAA 60

CCGAATCAGA TGAGGAGAGA alAAGENEIEA TGTGGGAGE AsalsT

GCATGGAGCC 120

AGGGCTGCAA CAAGCAGGCAEICTGREEAGC TCCTTCCRAk XaMQCRARECA TGCAGGTGCA © 180
GCCCGGCTCG GTAGCCAGCQ c)CT GRANIENNESSNCCRARGNIGGAGAAGCA CAAGTCGCAG 240
'CTACTTCTAC CTCAGCACCA DGCGIPRESIGYET GCCTTGHReBRGGCAGTGG CGATCATTCT 300
GGTACTGGTA GTCCAGAAAA AGGACTCCAC TCCAAATACA ACTGAGAAGG CCCCCCTTAA 360
AGGAGGAAAT TGCTRAGAGSERUENRCE OES CRIRTIINASHGRACNGGAT IEGAAGAAGTC 420
ATGGGCCTAC CTCCAAGTGT CAAAGCATCT CAACAATACC AAACTGTCAT GEAA 480 .
TGGCACCATC {ISpEe Qgﬁgﬁé@ﬁqzo' 540 -

GTACTTCATC éafriet Tﬂ’ﬁéﬁl’ Eéﬁ'fm%f cmmmamm TcEPETWIACCLs0 600 -

GACATTGCAG é%i!
GTCTGGAGTT '

e et

TCTTAACCTT d7ehCroaiA T@ASTEAET SECAATHS

£Ey G§%§§E§E§Tcﬁg°'eeo
¢Ackt€3CGrd CThso 720 -

- 780
840

_ Tﬁmpm;goo 900
AAAGAAAATA FHEBRSACAAC TCAAACTAAG CATGTGAGT _T AGTGCACTTC TCTTTCTGTE®® 960

CTTTGGAAAA ATACAAACCC AGGATTTAGA AAGIGGAGTC TCCTTCAGAT GCACAAACAG

GAAAGAATGT

CAGTATAACC

GRTAT GRNEORMRATATAGOR S AOEMCT ARAIAGCEGTG TGAGTTGTCC
ACTAATTCAC TGACCTTGAG CCATTTTTCC TTCCCCCTGG AACTTGGGGT

1020
1080
1140

CTGAATCTGG AAAAGHAGGSBOVRNEN CHARRGFERIIRICINATATTTTCT TCAACTCAGA 1200
AGACGAGACT GTGGAGCTGA QCCTACA CAGATC g%éCCCATGG CATGAGGAAA 1260
nucielc acli

ATGATGGTAC CAGTAATGTfoSR%@gg$%§TCATCT

(C) STRANDEDNESS: single

GACTTCCATG 1320

(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:
ATGATCGARA CATACAACCA AACTTCTCCC CGATCTGCGG'CCACTGGACTIGCCCATCAGC 60

ATGAAMATTT TTATGTATTT ACTTACTGTT TTTCTTATCA CCCAGATGAT TGGGTCAGCA 120
CTTTTTGCTG TGTATCTTCA TAGAAGATTG GATAAGGTCG AAGAGGAAGT AAACCTTCAT 180
GAAGATTTTG TATTCATAAA AAAGCTARAG AGATGCAACA AAGGAGAAGG ATCTTTATCC 240
TTGCTGAACT GTGAGGAGAT GAGAAGGCAA TTTGAAGACC TTGTCAAGGA TATAACGTTA 300
AACAAAGAAG AGAAAAAAGA AAACAGCTTT GAAATGCAAA AAGGTGATCA GAATCCTCRA 360
CATCTGTGTT ACAGTGGGCT 420
TGGAAAATGG GAAACAGCTG 480
TCACCTTCTG TTCCAATCGG 540
TAAAGTCCCC CGGTAGATTC 600
CCABACCTTG CGGGCAACAR 660
CTTCGGTGTT TGTCAATGTG 720
CCTTTGGCTT ACTCAAACTC 780 .

ATTGCGGCAC ATGTCATAAG TGAGGCCAGC AGTAAARACAA
GAAAAAGGAT ACTACACCAT GAGCAACAAC TTGGTAACCC
ACCGTTAAAA GACAAGGACT CTATTATATC TATGCCCAAG
GAAGCTTCGA GTCAAGCTCC ATTTATAGCC AGCCTCTGCC
GAGAGAATCT TACTCAGAGC TGCAAATACC CACAGTTCCG
TCCATTCACT TGGGAGGAGT ATTTGAATTG CAACCAGGTG
ACTGATCCAA GCCAAGTGAG CCATGGCACT GGCTTCACGT

TGA

(2) INFORMATION FOR SEQ ID NO: 21:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH:
(B) TYPE:
(C) STRANDEDNESS:

783

558 base pairs
nucleic acid

gsingle



* CTGOCTTGIT GAAAGATACT CTAACCTCTT GTAATGGGCA AAGTGATCCT GTCTCTCACT 1380

(1)

SEQUENCE CHARACTERISTICS:

() LENGTH:

(B) TYPE:

(C) STRANDEDNESS:
(D) TOPOLOGY:

1047 base pairs
nucleic acid

single
linear

; GAGGGGAGTA. _GCTGCTGCCA TCTCCTGAGA CATACATGGA GACATTTTCT GCCCAAATTC 1440
- CATTCTGIGT TA AGIATTCCCC CAAAAGITCT TGACAATGAG AACT §97122%490
. GTGGGAAGAG CTTCTGGACA GCAAACATTA ACAGCTTCTC CTGACCAGAG AGACCATGCA 1560
" AGCTTGEICT TAGACCCATC AAGCTTGAGG TTTCTACATT GTGGGAGACA GACTTTTGAC 1620
. AAACCATTTG AGITGATGIC TGGEGECCCCTG GGAGTTCTg?LT$CAGTAAGG AGAGCAAGCC 1680
. GTTCTAGIGC TGTGTCAGAG GATGEACWAA AATAGACA %'TCTGAAGG AAAGGAGAAC 1740
- AAAGITCCAG AAAAAGCCTA oL 6@@AAGAAAA AAA inear 1783
' (2) | NFORMATI ON FOR SEQ | 5 NO L3 sEqUENCE
. CHARACTERI STI CS: (xi) SEQUENCE DESCRIP’(I@»)« dEENGTHS. 21: eic ac d1047 base
pairs CACT( Roccerhdt Ftseccc G AGGGAAGAGC AGTCCCCAGE SROCCECTRR, 0
(O STRANDE% GCC CTCTGGTTCA AACKRITOREGE TCCTCTTCTC AAGCCTCAAG 20
l i near ORGP BIPGAGCCGA CATCAACTCT CCGGGGCAGC TCCGGTGGTG GGACTCGTAT - . 180
PCT/ USO7/ 2274 CCAATGCCC TCATGGCCAA CGGTGTGAAG. CTGGAAGACA ACCAGCTGGT GGTGC 240
ACGGGCTTT ACCTCATCTA CTCACAGGTC CTCTTCAGGG GCCAAgggiggggﬁgégggﬁ
(xi) SEQJEN@EC@E:EECIEI Gicac TTG CT CCTAC
GEGGAGCGCA PG e : dNﬂEG TGEEATGCTG
GACCCAAm-r Vi ‘o yels Y A TCCGGG TTC-I-
ATCCTGGCCA CA@WENQ@NSQQW#N&KHAA TGTCCATGTT 180 GITCTACACT CTﬁﬁTCACAG
CTTTTCTGAT CGGCATACAG GCGGAACCAC ACTCAGAGAG 240 CAATGTCCCT
GCAGGACACA COANCCHMFORMETIACTESR ACEAARETNG : AGRAT TCCCT 300
TGACACTGCC CTTCGCAGAG CCCGCAGCGC CCCGBCAGCG GCGATAGCTG CACGCGIGEC 360
GGGGCAGACC CGCAACANA GHETEMGOCCIINRECTERTITAGYAAGCGGEC GACTCCGTTC 420
ACCCCGIGTG CTGITTAGCA CCCAGCCTCC CCGIGAAGCT GCAGACACTC AGGATCTGGA 480
CTTCGAGGTC GGTGGIGCTG CZOCCTIEMETIAGGACTCAC AGGAGLAAB h&EECARATAEC 540
CCATCCCATC TTCCACAGGG GEHAATIYRE: GGTGTGTGAC AGTGTMAGILEL ECREHGT TCG 600
GGATAAGACC ACCGCCACAG A@NTCAﬁGQ@“@NN@EN@GTG ATGEHQ;ﬁQEBG%E%EEFGﬁA 660
CATTAACAAC AGTGTATTCA ARIAGTIQRHALAGY TGAGACC AAGTGHD®SEr ACCCAAATCC 720
CGTTGACAGC GGGT GCATTGACT C AAAGCACT GG AACTCATATT GIACCACGAC 780
TCACACCTTT GT EERE BRSCEAIAH: GHEFTATCCG 840
S ke e bl e BT
CGACACGECTC 120960
GTAAATTATT T GTCTCHFRA TICEATCCACH FAGCTACRACICTAGHAAA © 18020
Tz CGGCTCG GTAGCCAGCC CCTGGAGAAG CACGAGGCCC TGGAGAAGCA CAAGTCGCAG 240
CTACTTCTAC CTCAGCACCA CCGCACTGGT GTGCCTTGTT GTGGCAGTGG CGATCATTCT 300
GGTACTGGTA GTCCAGAAAA AGGACTCCAC TCCAAATACA ACTGAGAAGE CCCCCCTTAA 360
AGGAGGAAAT TGCTCAGAGG ATCTCTTCTG TACCCTGAAA AGTACTCCAT CCAAGAAGTC 420
ATGGGCCTA_C CTCCAAGTGT CAAAGCATCT CAACAATACC AAACTGTCAT GGAACGAAGA 480
' TGGCACCATC CACGGACTCA TATACCAGGA CGGGAACCTG ATAGTCCAAT TCCCTGGCTT = 540
GTACTTCATC GTTTGCCAAC TGCAGTTCCT CGTGCAGTGC TCAAATCATT CTGTGGACCT © 600
GACATTGCAG CTCCTCATCA ATTCCAAGAT CAAAAAGCAG ACGTTGGTAA CAGTGTGTGA® 660
GTCTGGAGTT CAGAGTAAGA ACATCTACCA GAATCTCTCT CAGTTTTTGC TGCATTACTT = 720
ACAGGTCAAC TCTACCATAT CAGTCAGGGT GGATAATTTC CAGTATGTGG ATACAAACAC 780
TTTCCCTCTT GATAATGTGC TATCCGTCTT CTTATATAGT AGCTCAGACT GAATAGTTGT © 840
TCTTAACCTT TATGAAAATG CTGTCTACCA TACAGTACTT CATCTGTCCA AACATGGGCC 900
AAAGAAAATA TTAGGACAAC TCAAACTAAG CATGTGAGTT AGTGCACTTC TCTTTCTGTC . 960
CTTTGGAAAA ATACAAACCC AGGATTTAGA AAGTGGAGTC TCCTTCAGAT GCACARACAG 1020
GAAAGAATGT GATATGTGCA CAGAGACCTA CTTGGGCACT AGAAGGGGETG TGAGTTETCC 1080
CAGTATAACC ACTAATTCAC TGACCTTGAG CCATTTTTCC TTCCCCCTGG AACTTGGGGT 1140
CTGAATCTGG AAAAGTAGGA GATGAGATTT ACATTTCCCC AATATTTTCT TCAACTCAGA 1200
AGACGAGACT GTGGAGCTGA GCTCCCTACA CAGATGAAGG CCTCCCATGG CATGAGGAAZ 1260
ATGATGGTAC CAGTAATGTC TGTCTGACTG TCATCTCAGC AAGTCCTAAG GACTTCCATG 1320
CTGCCTTGTT GAAAGATACT CTAACCTCTT GTAATGGGCA AAGTGATCCT GTCTCTCACT 1380
GAGGGGAGTA GCTGCTGCCA TCTCCTGAGA CATACATGGA GACATTTTCT GCCCARATTC 1440
CATTCTGTGT GCAGTTTTTA AGTATTCCCC CAAAAGTTCT TGACAATGAG AACTTTGAAT 1500
GTGGGAAGAG CTTCTGGACA GCAAACATTA ACAGCTTCTC CTGACCAGAG AGACCATGCA 1560
AGCTTGGTCT TAGACCCATC AAGCTTGAGG TTTCTACATT GTGGGAGACA GACTTTTGAC 1620
AAACCATTTG AGTTGATGIC TGGGCCCCTG GGAGTTCTCC TTCAGTAAGG AGAGCAAGCC 1680
GTTCTAGTGC TGTGTCAGAG GATGGAGTAA AATAGACACT TTTCTGAAGG AAAGGAGAAC 1740
AAAGTTCCAG AAAAAGGCTA GAAAATGTTT AAAAAGAAAAR AAA 1783
(2) INFORMATION FOR SEQ ID NO: 23:



ATCATTATTT ATTAAATTTT TGGAAGC 1047

(2) | NFORMATI ON FOR SEQ I D.NO. 24: (i)  SEQUENCE -
CHARACTEMGS¥i/ 18861 (A) LENGTH: PCT/US972274L 76 base
pairs (B) TYPE: nucl ei ¢ acid
(© STRANDEDNESS: single (D TOPOLOGY:
| i near (xi)  SEQUENCE DESCRI PTI ON: SEQ ID NO  24: °
GAGCGCCTGG AGCCGGAGSG GAGCGCATCG AGTGACT @ GAGCTGGCCT TATATTTGGA 60
TCTCCCGGGC AGCTTTITGG, AAACTCCTAG TGAACATGCT GTGCCTCAAG CCAGTGAAAT 120
TAGGCTCCCT w@%@@%&&sﬁ&?@cﬁﬁﬁwm BT CCTGCAG 180
TCCAGGGGEC TQ AG 240
 GTTTTGCCAA & 300
- TGTTGTTCTA 360

- ATAGCAATGT @WW@AW 420

. COCTTGACAC ' a Geo 480
TGACAGGGCA 8@ases SEORC S . 540

- ACTCACCCCG 43 600 .
TAGACTTCCA 660
CCACCCACCC 720
TTGGAGATAA 780
TGAACATTAA &K 840
ATCCTGTTGA GéXah 900 -
CGACTCACAC WTMT@A% 960
TCCGGATAGA CAGCAGGAA GGCTACAAGA AGAGGCTGACY? 1020
TTGCCTGCAG GRECEET GBAGASTC ZGTTGEGCCC CTCCCTACCT . 1080
CAGCCTGTAA ATTATTTTAA ATTATAAGGA CTGCATGATA ATTTATCGTT TATACAATTT 1140
TAAAGACATT ATTTAEDAAS STICS: 1176

(2) | NFORMATI ON FOR SEQ I D NO. 25: (i) _ SEQUENCE CHARACTERI STI CS:
(A) LENGTH: (A LENGTH‘1623 base pairgsl176 base pairs (B) TYPE
nucl eic acid éﬁg e g 8 STRANDEDNESS,'”uClelc acid gsjingle

. e
(D) TOPOLOGY: (D)  TODOL 023 J(gaﬁ SEQUENCE DESCRI PTI ON:

SEQ I D NO 25:

(xi)

GAGCGCCTGG AGCCGGAGEEG GAGCGCATCG AGTGACTTTG
TCTCCCGEGC AGCTTTTTGG AAACTCCTAG TGAACATGCT
TAGGCTCCCT GGAGGTGGGA CACGGGCAGC ATGGTGGAGT
TCCAGGGGGC TGGATGGCAT GCTGGACCCA AGCTCACCTC
GTTTTGCCAA GGACGCAGCT TTCTATACTG GCCGCAGTIGA
TGTTGTTCTA CACTCTGATC ACTGCGTTTT TGATCGGCGT
ATAGCAATGT CCCAGAAGGA GACTCTGTCC CTGAAGCCCA
CCCTTGACAC AGCCCTCCGC AGAGCCCGCA GTGCCCCTAC
TGACAGGGCA GACCCGCAAC ATCACTGTAG ACCCCAGACT
ACTCACCCCG TGTGCTGTTC AGCACCCAGC CTCCACCCAC
TAGACTTCCA GGCCCATGGT ACAATCCCTIT TCAACAGGAC
CCACCCACCC AGTCTTCCAC ATGGGGGAGT TCTCAGTGTIG

. TTGGAGATAA GACCACAGCC ACAGACATCA AGGGCAAGGA

TGAACATTAA CAACAGTGTA TTCAGACAGT ACTTTTTTGA
ATCCTGTTGA GAGTGGGTCC CGGGGCATCG ACTCCAAACA
CGACTCACAC CTTCGTCAAG GCGTTGACAA CAGATGAGAA
TCCGGATAGA CACAGCCTGT GTGTGTGTGC TCAGCAGGAA
TTGCCTGCAG CCCCCTTCCC CACCTGCCCC CTCCACACTC
CAGCCTGTAA ATTATTTTAA ATTATAAGGA CTGCATGATA
TAAAGACATT ATTTATTAAA TTTTCAAAGC ATCCTG

(2) INFORMATION FOR SEQ ID NO:

(1)

(A) LENGTH:

(B) TYPE:

(C) STRANDEDNESS:
(D) TOPOLOGY:

(xi)

SEQUENCE DESCRIPTION: SEQ ID NO:

GAGCTGGCCT
GTGCCTCAAG
TTTGGCCTGT
AGTGTCTGGG
GGTGCATAGC
ACAGGCAGAA
CTGGACTAAA
TGCACCAATA
GTTTAAGAAR
CTCTTCAGAC

TCACCGGAGC

TGACAGTGTC
GGTGACAGTG
GACCAAGTGC
CTGGAACTCA
GCAGGCTGCC
GGCTACAAGA
TCTTGGGCCC
ATTTATCGTT

25:

SEQUENCE CHARACTERISTICS:

24 :

TATATTTGGA
CCAGTGAAAT
GGTCGTGCAG
CCCAATAAAG

GTAATGTCCA -

CCGTACACAG
CTTCAGCATT
GCTGCCCGAG
CGGAGACTCC
ACTCTGGATC
ARGCGCTCAT
AGTGTGTGGE
CTGGCCCAGE
CGAGCCTCCA
TACTGCACCA
TGGAGGTTCA
AGAGGCTGAC

CTCCCTACCT

TATACAATTT

1623 base pairs
nucleic acid

gsingle
‘linear

SEQUENCE DESCRIPTION: SEQ ID NO:

25:

- 60
120
180

- 240 -

‘300

360 ..

420 .
-480°

540
600 .

660
720
780

- 840

900

. 960
1020 -
1080 .

1140

1176



. V\D 98/ 26061

' PCT/ US97/ 22740

- TCAGAGTCCT VST 88736P61\CA CTTCAGTCTC CACAAGACTG AGAGGAGGAA ACCCT’I“F’E@F”’Z’"‘“ 60
. GBGGCTGRGT GCCATGCAGC AGCCCGTEAA TTACCCATGT ‘CCCCAGATET ACTGGGTAGA 120

| CAGCAGTGCC ACTTCTCCTT GGGCTCCTCC AGGGTCAGIT TTTTCTTGTC CATCCTCTGG 180

| GCCTAGAGGG CCAGGACAAA GGAGACCACC GOCTCCACCA, QGACCTOCAT CAQCACTACC 240

| ACCGCCTTCC CAACCACCCC CGCTGCCTCC ACTAAGCCCT “CTAAAGAAGA AGGACAACAT 300 °

- AGAGCTGTGG CTA(Lhahichr W&W@I@@EWX&@H&&%@MJ 6360 .
| AGGAATGTAT  CAASGHGITIEGT ACOIECIE/ i CCivis ¥ mz@cnmm@m. 12420

.+ CCACAGCCTT fi:;b' ﬁ@ '._'19 80
. AACCAAAAAG AGICEE 30 40 .
- TCTGGAATGG

f%@%ﬁ%ﬁﬁéﬁﬁ% e

- CGECCTTGTIG _

" TCAGICTTGC 5420

- TGGGGATCTG APORCAGREN SRR -.gggso N

- GGCCCACAGC ey 'ﬁ' p - 72840 .

- CAACATATCT 78900
TAAGCTTT AA frsiaidk %ﬁm@ 3 m’ i %ﬁﬁﬂm 24800
AATATTGICT TCAMG‘MQS\ WWWWTW 95020
AACAGGTCAG Tip S = i FEXDAS . 13‘3?80

" ATGAGCCAGA - 11k040
CAATGCAGAG 12p900°
TTGAAGAAAA i i PN P g GAEA 135860

- GGAGGECCGTC TTTEE;G@#@A@? RX@ET‘@KB&AW@W 133320 .
AGGTTTCATG AT @f@%ﬁ;ﬂ@@mﬁm@mﬁg ithoo
TTTTAACTGA T J & &3l A dr e FAAXGIr AL cA (FeThaTTAT - o
GAGGCACAAG T TR CAFREEICTCATAIFERACH (RTEGATEEI2A B TATCICK AAFENXTFTIG g%
TTTTTATGTA TGAGAGTAGA GCGATTCTAA AGAGICACAT GAGTACAACG CGTACATTAC 60

GGAGTACATA TTAGAAACGT ATGIGITACA TTTGATGCTA GAATATCT GA ATGITTCTTG 1620

CTA (2) INFORMATION FOR SEQ ID NO: 26 1623
(2) | NFORVATI ON FOR,SEQ | SEQUENCE

CHARACTER! ST1 G5 | TiT SSEQURRCE CragacTERgsRECs! 28 base
pairs TYR : _ cleic _acid

(O STRANDEDNESS (Ra) £E%G gl e 28 bal PaYPaooy:

GTTAAGCTTT TCAGTCAGCA T POLOGY . linear 28

: ED)a |
| i near (xi) é%J dad ON: SEQIII_E 6

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26:

GTTAAGCTTT TCAGTCAGCA TGATAGAA 28

(2) INFORMATION FOR SEQ ID NO: 27:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 27 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27:

GTTTCTAGAT CAGAGTTTGA GTAAGCC 27

(2) INFORMATION FOR SEQ ID NO: 28:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 30 base pairs



(2) 1 NFORVATION FOR SEQ I D NO 27: (i) SEQUENCE
CHARACTERI STI CS: - (A) LENGTH: . 27 base
pairs WO 98/26061 (B) TYPE: Nu ECT/ISIAR2 740
(G) . STFRANDEDNESS: ' singl e . (D) TOPOLOGY:
| i near (xi) SEQUENCE DESCRI PTION:  SEQ I D NO 27: .
GITTCTAGAT CAGAGITTGA GTAAGCC 27
{2) | NFORMATI ON FOR SEQ I D NO. 28: 120 (i) SEQUENCE CHARACTER! STI CS:
A) LENGTH: - 30 base pairs . WD 98/ 26061
|(:)C2|-/ US97/ 22740 (B) TYPE: : P m:tclen.c ac%.dlzo
(B) TYPE: ggg STRRMEFESE acia  Single . (g
STRANDEDNESS: SPRGPEY: 1neAr  ToPOLOGY:
| i near E& i) ?Eﬁ#@gﬁ%& _ . O, : D . 28: _
CCAAGACTAG TTAKSAEAGEERTENS CRIFFION: Bro P07 N8 2 30
(2) | NFORVARhE ¢ TREFTke@cAde Mdardfiaa (1) SEQUENCE CHARACEERI STI CS
(A) LENGTH: 30 base pairs (B) TYPE
nucl eic acid (© STRANDEDNESS: single
(D TOPOLQ®)Y: INFORMATION FOR KEQEED No: 29: (xi)  SEQUENCE DESCRI PTI ON:
SEQ | D NO 29:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: ' 30 base pairs
(B) TYPE: _ -nucleic acid
(C) STRANDEDNESS: -single
(D) TOPOLOGY: - - linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29:
CCAATGCGGC CGCACTCAGA .A.'i‘TCAACCTG 30
(2) INFORMATION_FOR SEQ ID NO: 30:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 972 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30:
TCTAGACTCA GGACTGAGAA GAAGTAAAAC CGTTTGCTGG GGCTGGCCTG ACTCACCAGC 60
TGCCATGCAG CAGCCCTTCA ATTACCCATA TCCCCAGATC TACTGGGTGG ACAGCAGTGC 120
CAGCTCTCCC TGGGCCCCTC CAGGCACAGT TCTTCCCTGT CCAACCTCTG TGCCCAGAAG . 180
GCCTGGTCAA AGGAGGCCAC CACCACCACC GCCACCGCCA CCACTACCAC CTCCGCCGCC 240
GCCGCCACCA CTGCCTCCAC TACCGCTGCC ACCCCTGAAG AAGAGAGGGA ACCACAGCAC - 300
AGGCCTGTGT CTCCTTGTGA TGCTTTTTCAT GGTTCTGGTT GCCTTGGTAG GATTGGGCCT 360
GGGGATGTTT CAGCTCTTCC ACCTACAGAA GGAGCTGGCA GAACTCCGAG AGTCTACCAG 420
CCAGATGCAC ACAGCATCAT CTTTGGAGAA GCAAATAGGC CACCCCAGTC CACCCCCTGA 480
AAARAAGGAG CTGAGGAAAG TGGCCCATTT AACAGGCAAG TCCAACTCAA GGTCCATGCC 540
TCTGGAATGGE GAAGACACCT ATGGAATTGT CCTGCTTTCT GGAGTGAAGT ATAAGAAGGGE 600
TGGCCTTGTG ATCAATGAAA CTGGGCTGTA CTTTGTATAT TCCAAAGTAT ACTTCCGGGGE 660
TCAATCTTGC AACAACCTGC CCCTGAGCCA CAAGGTCTAC ATGAGGAACT CTAAGTATCC 720
CCAGGATCTG GTGATGATGG AGGGGAAGAT GATGAGCTAC TGCACTACTG GGCAGATGTG 780
GGCCCGCAGC AGCTACCTGG GGGCAGTGTT CAATCITACC AGTGCTGATC ATTTATATGT 840
CAACGTATCT GAGCTCTCTC TGGTCAATTT TGAGGAATCT CAGACGTTTT TCGGCTTATA 900
TAAGCTCTAA GAGAAGCACT TTGGGATTCT TTCCATTATG ATTCTTTGTT ACAGECACCG 960
AGATGTTCTA GA 972
(2) INFORMATION FOR SEQ ID NO: 31:

(1)

SEQUENCE CHARACTERISTICS:

(a)

LENGTH ::

885 base pairs



- CCAATGCGGC CGCACTCAGA ATTCAACCTG

1 (2)

pairs

. PCT/ US97/ 2274

| NFORMATI-ON-FOR SEQ | D NG = 30:

" (A) LENGTMWO 98/26061
“nucl ei e acid

(D) TOROLOGY:

“SEQ I D NG 30:

. ACTGACCAGC 60
- ACAGCAGTGC 120
- TGCCCAGAAG 180
- CTCCGCCGCC 240
: ACCACAGCAC 300
" GATTGGGECCT 368,{5_)
: AGTCTACCAG

- CACCCCCTGA

TCTAGACTCA GGACTGAGAA

m 981 gfBRMaTION FOR SEQ ID NO:

(i)

- 972 base pairs

(C) STRANDEDNESS: S
| i-near (xi)

TGCCATGCAG CAGCCCTTCA

CA

30

SEQUENCE CHARACTER STI CS:
- PERPSITAHD

single

CQ

§ &

SEQUENCE DESCRI PTI O\I
AAAAC CGITTCCTGG GECTGECCTG
ACCCATA TCCCCAGATC TACTGGGTGG
({ GI' CCAACCTCTG
CCGCCA CCACTACCAC

GAAG AAGAGAGGEA

A GICT CTCCTTGTGA TGTTTTTCAT GGTTCTGGTT
SGAGGT.GGCA GAACTCCGAG

COSROBERTE BASCRIERGOM

GCCTTGGTAG

CCAGATGCAC ACAGCATCAT CTTTGGAGAA GCAAATAGEC CACCCCAGTC

32:

121
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 29 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: gingle
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32:
CTTAAGCTTC TACAGGACTG AGAAG_AAGT .
(2) INFORMATION FOR SEQ ID NO: 33:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33:
CTTGAATTCC AACATTCTCG GTGCCTGTAA
(2) INFORMATION FOR SEQ ID NO: 34:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS : single
(D) TOPOLOGY: linear .
' (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34:

TCAGGATCCA CAAGGCTGTG AGARAGGA

- ArcéBétacc M&W@mﬁmﬁm TCCAACTCAA

- GGTCCATGCC g%@g%% GGAET GAAGT
ATAAGAAGGG  ceaf CAC ' GTAT

. ACTTCCGGGG ~ CTAGEEBTGE TEAFYTIX

CTAAGTATCC e ear .

. GGCAGATGIG  cccRgfhetc WWMW@CWTM AGEBLTGATC

. ATTTATATGT ~ GA oo e V;‘ §%§ﬁ§§% CA TTT

: TCGGCTTATA  aa pire & A 2 ATETTTGTT

: ACAGGCACCG  GTGOBRRTGE ACPACARGACT T’@AACTAC TGCACTACTG GACAGATATG GGCCCACAGC 720

972 . (2) @iﬁ@ﬁ@%l&ﬁﬁﬁﬁk&fﬁmﬁmﬁw@%& TcGaCTTGTh | AAGUHBRRANCE _ad0

- CHARACTERI ST|X38AAAAAGC ATTTTAAAAT GATCTAQTAT MERITRECAT GGGCA 885 sbase

29

27

27



(B) TYPE: : nucl eic acid (O

STRANDEDNESS: single (D) TOPOLOGY:

| i near WO98/26061( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NO MIUSSW/Z&WIAGCAGC
CCATGAATTA CCCATGICCC CAGATCTTCT GGGTAGACAG CAGTGCCACT 60  TCATCTTGGG
CTCCTCCAGG GTCAGITTTT CCCTGICCAT CTTGIGGECC TAGAGEECCG 120  GACCAAAGCGA
GACCGCCACC TCCACCACCA CCTGTGICAC CACTACCACC GCCATCACAA 180  CCACTCCCAC
TGCCGCCACT GACCCCTCTA AAGAAGAAGG ACCACAAEAZ AAATCTGTGG 240  CTACCGGTIGG

ACETaCAGHn NI BT oGO BT 300 AMAGTATORT

CTTTTGAAAA 420  CCGAGGAGTG

TGGCCCATTT X‘X@ﬁ%@ﬁ@@%@? CTGGAATGG 480  GAAGACACAT
GTATCC TGGs acl

GOOCAGTATT. CAATCTTACC AGT GETCACE ATTTATATGT CARGRTARCT 780  CAACTCTCTC

ATGGAACCGC TCTGATCT ¥ ATAAGAAAGG TGGR G__..540  ATCAACGAAG

CTGGGTTGTA CTTCGTATA

CCCTAAACCA CAAGGTCTATGATGAG D e e F 60  GIGCTAATGG
GCAGPAEHGYGACAGATATG GERGHA

TGATCAATTT TGAGRANT CEEQ0ERCET DEECREPBIORGT SEQAMMECROTAA3s ; 840  AAGAAAAAGC

ACTTCOGGGG T feﬁgq PAITE00  AACAACCAGC
AGGAGAAGAG GTTGAACTAGp EGC 720  AGCTACCTGG

ATTTTAAAAT GATCTACTAT TCTTTATCAT GGGCA 885  (2) | NFORMATION

FOR SEQ | D C4O5TCEAGA ccTesTece CATGAJA SEQUENCE CHARACTERI STI CS: 27

(A) LENGTH: 29 base pairs (B) TYPE:

nucl ei ¢ acig) INFORMATION FOR) SEGTRANREDNESS: singl e -

(D) TOPOLQOGY: | i near (xi) SEQUENCE DESCRI PTI ON

SEQ ID NO  32{i) SEQUAKCETCEARACRERASTECAGAAGAAGT

29 (2) | NFORVATION FOR SEQ ID NO  33: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: (A) LENGTH. 680 base pairs 30 base

pairs (BB) TYPREE: nuclepgcheid acid

(C) STRANDEDNESS: (C) STRANDERNESS: single(D) TOPOLOGY:

| i near (xi ) (DEECDRRCECBESCRI PTI ON: SEa-glngano 33:  CTTGAATTCC

AACATTCTCG GT (2)

| NFORMATI ON F%‘CIE AAFPRE“C§4DESCRIPTI°N (FFQ §EﬁNCE3€HARACTER| STI CS:
ATGCCGGAGG AAGGTCGCCC TTGCCCCTGG GTTCGCTGGA GCGGGACCGC GTTCCAGCEC 60
CAATGGCCAT GGCTGCTGCT GGTGGTGTTT ATTACTGTGT TTTGCTGTTG GTTTCATTGT 120
AGCGGACTAC TCAGTAAGCA GCAACAGAGG CTGCTGGAGC ACCCTGAGCC GCACACAGCT 180
GAGTTACAGC TGAATCTCAC AGTTCCTCGG AAGGACCCCA CACTGCGCTG GGGAGCAGGEC 240
CCAGCCTTGGE GAAGGTCCTT CACACACGGA CCAGAGCTGG AGGAGGGCCA TCTEGCGTATC . 300
CATCAAGATG GCCTCTACAG GCTGCATATC CAGGTGACAC TGGCCAACTG CTCTTCCCCA 360
GGCAGCACCC TGCAGCACAG GGCCACCCTG GCTGTGGGCA TCTCCTCCCC CGCTGCGCAC 420
GGCATCAGCT TGCTGCGTGG GCGCTTTGGA CAGGACTGTA CAGTGGCATT ACAGCGCCTG : 480
ACATACCTGG TCCACGGAGA TGTCCTCTGT ACCAACCTCA CCCTGCCTCT GCTGCCETCC 540
CGCAACGCTG ATGAGACCTIT CTTTGGAGTT CAGTGGATAT GCCCTTGACC ACAACTCCAG 600
GATGACTTGT GAATATTTTT TTTCTTTTCA AGTTCTACGT ATTTATAAAT GTATATAGTA 660

CACATAAAAA AAAAADAAAAR ) 680

(2) INFORMATION FOR SEQ ID NO: 37:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 846 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

{D) TOPOLOGY: . linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37:

ATGCAGCAGC CCTTCAATTA CCCATATCCC CAGATCTACT GGGTGGACAG CAGTGCCAGC 60
TCTCCCTGGG CCCCTCCAGG CACAGTTCTT CCCTGTCCAA CCTCTGTGCC CAGAAGGCCT 120
GGTCAAAGGA GGCCACCACC ACCACCGCCA CCGCCACCAC TACCACCTCC GCCGCCGCCE 180
CCACCACTGC CTCCACTACC GCTGCCACCC CTGAAGAAGA GAGGGAACCA CAGCACAGGC 240
CTGTGTCTCC TTGTGATGTT TTTCATGGTT CTGCTTGCCT TGGTAGGATT GGGCCTGEGGE 300
ATGTTTCAGC TCTTCCACCT GCAGAAGGAA CTGGCAGAAC TCCGTGAGTT CACCAACCAA 360
AGCCTTARAG TATCATCTTT TGAAAAGCAA ATAGGCCACC CCAGTCCACC CCCTGAARAA 420
AAGGAGCTGA GGAAAGTGGC CCATTTAACA GGCAAGTCCA ACTCAAGGTC CATGCCTCTG 480
GAATGGGAAG ACACCTATGG AATTGTCCTG CTTTCTGGAG TGAAGTATAA GAAGGGTGGC 540
CTTGTGATCA ATGAAACTGG GCTGTACTTT GTATATTCCA AAGTATACTIT CCGGGGTCAA 600
TCTTGCAACA ACCTGCCCCT GAGCCACAAG GTCTACATGA GGAACTCTAA GTATCCCCAG 660
GATCTGGTGA TGATGGAGGG GAAGATGATG AGCTACTGCA CTACTGGGCA GATGTGGEGECC 720

CGCAGCAGCT ACCTGGGGEGC AGTGTTCAAT CTTACCAGTG CTGATCATTT ATATGTCAAC 780



27 base pairs

(A

LENGTH: (B) TYPE:
.nucleic acid (€©) STRANDEDNESS: singl e
(D) TOPOL¥£Y98/26061 - linear (xi) SEQJENCEP‘%E?WT?%\J
-SEQ I'D N0~ 34: TCAGGATCCA CAAGGCTGTG AGAAGGA
27 - WD 98/ 26061 o ey
. PCT/ US97/ 22740 R 123 122 (2)

- | NFORMATI ON. FOR SEQ | D NO. -35: % SEQUENCE CHARACTERI STI CS:
(A)  LENGTH: grarcreacc TercrerceT caadfriRas %AﬂﬁiTEﬁGA cerrrrrcee crTatataddB) . TYPRao -
nucl ei ¢ aci d crcraa (O STRANDEDNESS: single 846

(D TOPOLOGY: | i near : (xi) SEQUENCE

DESCRI PTI ON: (PEQ t1prdRMATIEN: FOR S%T%Cﬁé‘?ﬂ el GGTGCC CATGATA

27 (2) INFCRN%TICN FOR SEQ | D NO .36: (i) SEQUENCE
- CHARACTERI STICS: (i) SEQUENCE CHAAACTEENQTMCS. 680 base
pairs. - . (B) TYPE: nucl eic acid

(O . STRANDEDNESS: (A) LENGTHngl e 786 bagB) paik@POLOGY

li near * (xi)  SERQUEREEEBDESCRI PTI ON:  SEQnublEdc acig

ATGCCGGAGG AAGGTCGCCC TTCLCCETRBNDEDPEESSGCA GCGEEAE88LeGT TCCAGCGC

(2)
(i)

INFORMATION FOR SEQ ID NO:

40:

SEQUENCE CHARACTERISTICS:

(R)

LENGTH:

828 base pairs

60 CAATGGCCAT GGCTGCT(RY CIVRRLCRYT ATTACTGTIGT IImEsTGITG GTTTCATTGT
120  AGOCGGACTAC TCAGTAAGCA GCAACAGAGG CTGCTGGAGC ACCCTGAGCC GCACACAGCT
180 . GAGTTACAGC MT@EQ@EK@ET@@Q%PM@EA&@@AI@AM GGGAGCAGGC
'240 ATGCAGCAGC CCTTCAATTA CCCATATCCC CAGATCTACT GGGCTGCACAG CAGTCCCAGC 60
TCTCCCTGGE CCCCTCCAGG CACAGTTCTT CCCTGTCCAA CCTCTGTCCC CAGAAGGCCT 120
GGTCAAAGGA GGCCACCACC ACCACCGCCA CCGCCACCAC TACCACCTCC GCCGCCECcee ‘180
CCACCACTGC CTCCACTACC GCTGCCACCC CTGAAGAAGA GAGGGAACCA CAGCACAGGC 240
CTGTEGTCTCC TTGTGATGTT TTTCATGGETT CTGETTGCCT TGGTAGGATT GGGCCTGGGEG - 300
ATGTTTCAGC TCTTCCGCTT CGCACAGGCT ATAGGCCACC CCAGTCCACC CCCTGAAAAA 360
ANGGAGCTGA GGAAAGTGGC CCATTTAACA GGCAAGTCCA ACTCAAGGTC CATGCCTCTG 420
GAATGGGAAG ACACCTATGG AATTGTCCTG CTTTCTGGAG TGAAGTATAA GAAGGOTGGC . 480
CTTGTGATCA ATGAAACTGG GCTGTACTTT GTATATTCCA AAGTATACTT CCEGGEGTCAA 540
TCTTGCAACA ACCTGCCCCT GAGCCACAAGC GTCTACATGA GGAACTCTAA GTATCCCCAG 600
GATCTGGTGA TGATGGAGGG GAAGATGATG AGCTACTGCA CTACTGGGCA GATGTGGGCC 660
CGCAGCAGCT ACCTGGGGGC AGTGTTCAAT CTTACCAGTG CTGATCATTT ATATGTCAAC 720
GTATCTGAGC TCTCTCTGGT CAATTTTGAG GAATCTCAGA CGTTTTTCGG CTTATATAAG " 1780
CTCTAA 786
(2) INFORMATION FOR SEQ ID NO: 39:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 864 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39;
ATGCAGCAGC CCTTCAATTA CCCATATCCC CAGATCTACT GGGTGEGACAG CAGTGCCAGC 60
TCTCCCTGGG CCCCTCCAGG CACAGTTCTT CCCTGTCCAA CCTCTGTGCC CAGAAGGCCT 120
GOGTCAAAGGA GGCCACCACC ACCACCGCCA CCOCCACCAC TACCACCTCC GCCeccacca 180
CCACCACTGC CTCCACTACC GCTGCCACCC CTGAAGAARGA GAGGGAACCA CAGCACAGGC 240
CTGTETCTCC TTGTEATGTT TTTCATGGTT CTCATTGCCT TGGTAGCATT GGGCCTCGGG 300
ATGTTTCAGC TCTTCCAATC CTCCATCCTC CCCTATGCCG GAGGAGGGTT CGGECTECTC 360
GGTGCGECGC AGGCCCTATGE GGTGCGTCCT GCGGCCATCC TCAATCCTAT AGGCCACCCC 420
AGTCCACCCC CTGAAAAAMAA GGAGCTGAGG AAAGTCGCCC ATTTAACAGG CAAGTCCAAC 480
TCAAGGTCCA TGCCTCTGGA ATGGGAAGAC ACCTATGGAA TTGTCCTGCT TTCTGGAGTG 540
AAGTATAAGA AGGGTGGCCT TGTGATCAAT GAAACTGGGC TGTACTTTGT ATATTCCAAA 600
GTATACTTCC GGGGTCAATC TTGCAACAAC CTGCCCCTGA GCCACAAGGT CTACATGAGG 660
AACTCTAAGT ATCCCCAGGA TCTGGTGATG ATGGAGGGGA AGATGATGAG CTACTGCACT 720
ACTGEGCAGA TCTGGGECCCE CAGCAGCTAC CTGGGGGCAG TATTCAATCT TACCAGTECT 780
GATCATTTAT ATCTCAACGET ATCTGAGCTC TCTCTGETCA ATTTTGAGGA ATCTCAGACG 840
TTTTTCGGCT TATATAAGCT CTAA
864 )



CCAGCCTTGG GAAGGTCCTT CACACACGGA CCAGAGCTGG AGGAGGGECCA TCTGCGTATC 300

CATCAAGATG GCCTCTACAG GCCTGQCATATC CAGGTGACAC TGGCCAACTG CTCTTCCCCA 360
GGCAGCABYISHIsFICCACAG GGCCACCCTG GCTGTGEECA TCTGCTCCCC CRCTHSOUA%340 420
GBCATCAGCT TGCTGCGTGG GCGCTTTGGA CAGGACTGTA CAGTGGCATT ACAGCGCCTG 480

ACATACCTGG TCCACGGAGA TGICCTCTGIT ACCAACCTCA CCCTGCCTCT GCTGCCGTCC
540 CGCAACGCTG ATGAGACCTT CTTTGGAGIT CAGTGGATAT GCCCTTGACC ACAACTCCAG
600 GATGACTTGT GAATATTTTT TTTCTTTTCA ABETCTACGT ‘ATTTATAAAT GTATATAGTA

660  CACATAAAAA ] :

680 (2)  INF 37: nucl‘flc acidj) SEQUENCE

CHARACTERI STI CS: 7 LENGTH sing.l.e 846 base
q%ca;EQGY 11near _

pairs: nucleic acid

(9, STRAEDNGSS, SEQU%@&%%%% 550 W9y, 4P 1A

AT&A&A@T&EEMW%M&@A&MM em%&%m@ 60 60
TCT CCCT GGECTICCTHEC CRAAUCTCCACA GRIAGT TC TTCECREITOCAY\ CCRTCTET GAEAGAGAN\GGCCT 120 120

GOT CAAACGRC TSGR SR AERSSIcah peacchieny T MW 10 150
CCACCACFG@MTWFH@@S@T’G@@ME@@@TWTM CAGEC 3g0 = 240
ﬂ O :  GIA(QAG & 5

CTGTGTCT%E%% 1360 300 -
ATGTTTCA : 223 360
"AGCCTTAAA 540 420
AAGGAGCT ﬁ%ﬁ% o ses 480
GAATGGGAA@WM@@:MW@I@@E@@T@EW&MAM& B 720 540

CTTGTGATCES W A@FTCCAA J80 600
TCTTGCAACA A SAGO CTAA GTATCCCCAG 660
GATCTGGTGA TGATGGAGGG GAAGATGATG AGCTACTGCA CTACTGGGCA GATGTGGGCC 720

_mﬁgglgqmmwgﬁy%mq (GTGATCATTT ATATGTCAAC 780

PCT/ US97/ 22740 (i) SEQUENCE CHARACTERISTICS: | 123
GTATCTGAGC TCTCTCTGGT CAATTTTGAG GAATCTCAGA CGTTTTTCGG CTTATATAAG
840 CTCTAA (A) LENGTH: ' 846 base pairs
846 (2) | NFOREATI GVEECR SEQ ID NO  38iucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

ATGGCTATGA TGGAGGTCCA GGGGGGACCC AGCCTGGGAC AGACCTGCGT GCTGATCGTG 60
ATCTTCACAG TGCTCCTGCA GTCTCTCIGT GTGGCTGTAA CTTACGTGTA CTTTACCAAC 120
GAGCTGAAGC AGATGCAGGA CAAGTACTCC AAAAGTGGCA TTGCITGTTT CTTAAAAGAA 180
GATGACAGTT ATTGGGACCC CAATGACGAA GAGAGTATGA ACAGCCCCTG CTGGCAAGTC 240
AAGTGGCAAC TCCGTCAGCT CGTTAGAAAG ATGATTTTGA GAACCTCTGA GGAAACCATT 300
TCTACAGTTC AAGAAAAGCA ACAAAATATT TCTCCCCTAG TGAGAGAAAG AGGTCCTCAG = 360
AGAGTAGCAG CTCACATAAC TGGGACCAGA GGAAGAAGCA ACACATTGTC TTCTCCAAAC 420
TCCAAGAATG AAAAGGCTCT GGGCCGCAAA ATAAACTCCT GGGAATCATC AAGGAGTGGG 480
CATTCATTCC TGAGCAACTT GCACTTGAGG AATGGTGAAC TGGTCATCCA TGAAAAAGGG 540
TTTTACTACA TCTATTCCCA AACATACTTT CGATTTCAGG AGGAAATAAA AGARAACACA 600
AAGAACGACA AACAAATGGT CCAATATATT TACAAATACA CAAGTTATCC TGACCCTATA 660
TTGTTGATGA AAAGTGCTAG AAATAGTTGT TGGTCTAAAG ATGCAGAATA TGGACTCTAT 720
. TCCATCTATC AAGGGGGAAT ATTTGAGCTT AAGGAAAATG ACAGAATTTT TGTTTCTGTA 780
ACAAATGAGC ACTTGATAGA CATGGACCAT GAAGCCAGTT TTTTCGGGGC CTTTTTAGTT 840

GGCTAA . 846

(2) INFORMATION FOR SEQ ID NO: 42:

(i) SEQUENCE CHARACTERISTICS:

() LENGTH: ' 876 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY : linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42:

ATGCCTTCCT CAGGGGCCCT GAAGGACCTC AGCTTCAGTC AGCACTTCAG GATGATGGTG 60
ATTTGCATAG TGCTCCTGCA GGTGCTCCTG CAGGCTGTGT CTGTGGCTGT GACTTACATG 120



(i) SEQUENCE CHARACTER! STI CS:

. 840

(xi)

(A) LENGTH:

(B) TYPE:

(C) STRANDEDNESS: - single
(D) TOPOLOGY: lineax

SEQUENCE DESCRIPTION: SEQ ID NO:

930 base pairs
nucleic acid

44 .

ATGGACCAGC ACACACTTGA TGTGGAGGAT ACCGCGGATG CCAGACATCC AGCAGGTACT
CGGATGCGGC GCTCCTCAGA GATACCGGGC TCCTCGCGGA CGCTGCECTC

TCGTGCCCCT
CTCTCAGATA
GTTAATGTTC
CCAAAGCTCT
ATCTTCACCC
ACCCGAGAGA
ACACAACAGG
AATACAACTC
CTGAGGTACG
TTTTTGGAAC
GTCTCICTTG
GTGGAACTGT
TTGCTCCTGA
CAGGATGCAT
CTTGTGAAAC

CTGTGCGCCC CACAAATGCC GCGCTCCCCA CGGATGCTIGC
GGGATCGCGA GGCCGCGETGG CCGCCTGCAC TGAACTTICTG
ATGGCCTAGT CGCTTTGGTT TTGCTIGCTTC TGATCGCCGC
GCACCGAGCC TCGGCCAGCG CTCACAATCA CCACCTCGCC
ATAATGCAGA CCAGGTCACC CCTGTTTCCC ACATTGGCTG
GCTCTCCTGT GTTCGCCAAG CTACTGGCTA AAAACCAAGC
TGAACTGGCA CAGCCAAGAT GGAGCTGGGA GCTCATACCT
AAGAAGACAA AAAGGAGTTG GTGGTAGACA GTCCCGGGCT
TGAAGCTCAG TCCAACATTC ACAAACACAG GCCACAAGGT
TTTTGCAAGC AAAGCCTCAG GTAGATGACT TTGACAACIT
TCCCTTGCTC CATGGAGAAC AAGTTAGTGG ACCGTTCCTG
AGGCTGGCCA CCGCCICAGT GTGGGTCTGA GGGCTTATCT
ACAGAGACTG GGAGCTGTCT TATCCCAACA CCACCAGCTIT
CCGACAACCC ATGGGAATGA

CTACCCTGCG
TTCCCGCCAC
CTGTGTTCCT
CAACCTGGGT
CCCCAACACT
ATCGTTGTGC
ATCTCAAGGT
CTACTACGTA
GCAGGGCTGG
GGCCCTGACA
GAGTCAACTG

GCATGGAGCC

TGGACTCTTT

- " (A" LENGTH: .
: 786 base pairs - (B -FYPE. . . nucl ei c
“aci d WO 9826061  ( C) STRANDEDNESS: si ngl ePCT/US97/22740
(D - TOPOLOGY: | i near (xi) SEQUENCE
'DESCRIPTION:  SEQ ID NO 38 . ATGCAGCAGC CCTTCAATTA CCCATATCCC
| CAGATCTACT GGGTGGACAG CAGTGCCAGC 60 TCTCCCTGGG CCCCTCCAGG
 CACAGITCTT  COCTGTOCAA OGTCTGTGOC CAGAAGGCCTL2> 120 GGTCAAAGEA
' GBOCACCACC AG ' 18
- CCACCACTGC ¢ 24840
. CTGTGTCTCC 130800
 ATGTTTCAGC T% 35360
' AAGGAGCTGA ;._ .. 48420
' GAATGGGAAG % 22280
' CTTGTGATCA 2N 80810
. TCTTGCAACA - 72800
 GATCTGGTGA AT G] ‘o | 24660
| CGCAGCAGCT AGBROBBGEE TAGIGHICALTI ICTRACCACHS CTGATCATTT ATATGTCAAC 87§20
| GTATCTGAGC TCTCTCTGGT CAATTTTGAG GAATCTCAGA CGTTTTTCGG CTTATATAAG 780
CTCTAA (2) INFORMATION FOR SEQ ID NO: 43: 786
(2) | NFORMATI ON F 3 - (i)  SEQUENCE
. CHARACTERI STI CS: (5 Fagbercs CMCTE}ND%ICS:LENGTH:' 864 base
cpairs B)LENGTRYPE: 720 base pairs nucleic acid '
{(C)  STRANDEDNESS: gg) StennpEpNEsSiNgl @ Dystelc acid (D  TOPOLOGY:
- | i near . (Xi) (p) SHQehNGE: DESCRI PTI ﬁ\shear SEQ I D NO 39:
- ATGCAGCAGC CCTTCAATT. T GGACAG CAGTGCCAGC
60  TCTCCCTGGG @%%f%’ﬁ % > CCTCTGTGOC CAGAAGGCCT
120 GGTCAAAGGAAISCEEACC/CEAACRNBARIICA TGIRIOCAICALT CPATIGA GCTERCCOROGOCEO0GS0
1180  CCACCA -y 29
L 240 CTGTGT(N&@QI‘TE‘E@'@A&'@ETA@E‘T&'@GM&' @EﬁaxamﬂmwmemeemM
360 St A GEh : .
420 Amm%gggwmm WWAAWM@A%TWGTCCAA@SO |
1480 TCAA BTHEANAE ACEAG 0
- 540  AAGTATAAGHAGEERSCRGECEACTRCIXSAT AR mTWﬁ@MmTCCAAMo
- 600  GTATACPH et BEESFERRFECRTERARTHAL TCreaSEEe T & TR AP EFNCATGAGE?2®
. 660  AACTCTAAGT ATCCCCAGGA TCTGGTGATG ATGGAGGGGA AGATGATGAG CTACTGCACT
720  ACTGGGCHAZA TOVTEORMBCTTEOSAEBORGSERC IOT®GGGGEAG TGTTCAATCT TACCAGTGCT
' 780  GATCATTTAT ATGTCAACGT ATCTGAGCTC TCTCTGGTCA ATTTTGAGGA ATCTCAGACG
TTTTTCGGCT TAFATARERQVENEEACHARACTERISTICS:

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
930



864 (2) | NFORMATI ON FOR S ID NO  40: (i)  SEQUENCE

CHARACTERlSTICS - : - 828 base
BT Usor Sanan e 2000 ”"I"I I T
(S‘???ANDEEEIESS si ngl en o T (D) TCPO_O(C§) ' :
Fi near (xi) SEQJENCE DESCRI HREON: SEQ | D NG .

ATGCAGCAGC CCTTCAATTA CCCATATCCC CAGATCTACT GGGTGGACAG cWSrcsﬁEﬂbdﬂAS BEEN
60 TCTCCCEEREZmECCCTCCAGG CACAGTTCTT CCCTGTCCAA CCTCTGTGEC RRRLAGERCCT

120  GGTCAAAGGA GGCCACCACC ACCACCGCCA CCGCCACCAC TACCACSTEC GO Cs
180  CCACCACTGC_ CTCCACTACC GCTGOCACCC  CTGAAGAAGA GAGGGAACCA CAGCACAGGC
240  CTGTGTCTCCITTGTéAReEhofTeEnpdEeT ingathecimpunoneAGEATE tEGOECT GGG

300 ATGIThm&R TeTI1ECAGEL cACAHSERAGACORBTASTAGOTNAGARERA ﬁaﬁ eCATCT

360 TTGE%EAA GE%AAGTG
250 L R AR AAETE SRR PR AL LB BRR L FERARRS
480 GGAATKEECCSi@ﬂTi@G@@@OA@T@éAGEAIeAAGéAﬁﬂGI@ €E§T€§§GQTOGA6B§AAACT

300 CTOACIACK ARG CTAUAT“EACEAACTCT ARGTATOOLC AGBATCTGOT CATOATOGAG

660 GGGAAGATGA TGAGCTACTG CACTACTGGEG CAGATGTGEG CCCGCAGCAG CTACCTOEEG

720 GCAGTGTTCAR ATCTFRAECAEthSET SRTEAL 1H§T€~T6E§I@énA§ﬁ’5A§GZ§és9§§CTCTCTG .

780 GTCAATT TC%@EEAATCT TTTTC GGCTTATATA. AGCTCT

828 10 oolecyterhRTIEN SEBCFPSRerY mgiecule 1lgand(|) SEQUENCE

CHARACTERI S3pé8ifically binds is aléb préEHﬁEHon the surface of sai®46 base
TYPE: nucl eic acid

B
(IO?JI)rs STRAI\BE‘B%E gells( ) _ single

3. The method of claim 1 wherein said human cells

15 are neoplastic human cells.

4. The method of claim 1 wherein said accessory
molecule ligand gene is a chimeric gene.

20 5. The method in claim 1 wherein said accessory
molecule ligand gene is present in a vector capable of
transducing human cells.

6. The method of claim 1 wherein said accessory
25 molecule ligand gene is present as part of a genetic

vector.
7. The method of claim 1 wherein said accessory
molecule ligand gene is operatively linked to a promoter

30 region and a polyadenylation signal.

8. The method of claim 1 wherein said gene is a
CD40 ligand gene.

'35 9. The method of claim 7 wherein said CD40 ligand

gene 1is a murine CD40 ligand gene.
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(D TOPOLOGY: ‘--~_\\\\\L;QEEEIA (xi) SEQUENCE
. DESCRI PTION:  SEQ I D TGA TGGAGGTCCA GGGGEGGACCC
+ AGCCT GCGACWAS2ETEBCGT ATCTT.CACAG TGCERIRAII7/22740

 GICTCTCTGT GTGGCTGTAA Mﬂ” 120 GAGCTGAAGC
| AGATGCAGGA CAAGTACTCC AAAAGTEGOA GITT CTTAMMAGAA THIS SHERT HAS BEEN
 GATGACAGIT ATTGGGACCC CAATGACGAA GAGAGTATGA_ACAGCOCCTG ClGUM

240 AAGTGGCAAC TCOGTCAGCT CGTTAGAAAG ATEATTTTGA GAACCTEIGA AT

300 TCTACAGITC AAGAAAA G TGAGA G AGGICCTCAG
360  AGAGTAGCAG CPCEACAT ﬁ% “I%A éA M rRERCEFHETICRPCTFECRAAC
420 TCCAAGARHI meANAS G aid witiC R CEbvir 3 AAAET CTea B8ECGAADCAE CoAAGEBAGT GGG

480 CATTCATTICC.. g?‘ AATGGTGAAC TGGTCATCCA TGAAAAAGSG -

' 540 TTTTACT. M % %—g T CGATTTCAGG AGGAAATAAA AGAAAACACA
600 AAGAACGACA AACAAATGGT CCAATATATT TACAAATACA CAAGTTATCC TGACCCTATA
660  TIGTTGATGA %AQT&I ey ATCHACHAT: TOCACTCTAT
720  TCCATCTATC %&gﬁ% GACCT TeiAGCﬂAATG ACAGAA TTlTGT TTCTGTA
780 ACAAATGQQ@WF@QA@S@#@C@#O GatdcwranTeeoptasticcretiraGTT
'gjg GECEAA %ﬁﬁ%}%&h%h encodes an accessor molecule ligand 1gEo Eﬁé&

CHARACTE&I%TI@@man neop astlc cci s°LE§Eﬁkﬁald accessoi§)molec €6 base
pairs . 1lgand iB)expdedEed on the surface of sathdchebplasitdc
(O STRAEI\OIDEDN single (D) TOPOLOGY:
| i near ' ? %' SEQUENCE DESCRI PTI ON: SEQ I D NGO 42: ATGCCTTCCT
CAGGGEGECCCT GAAGGACCTC AGCTTCAGIC. AGCACTTCAG GATGATGGETG - - 60
ATTTGCATAG TOCTCCTGGA CERECHRTIRGASEIEIET CTCFRRERET CORBTAGHES:

120 WO 98/ 26061
PCT/ US97/ 22740 a) obtaining said human neoplastic cejjls from a

TACTTCACCA ACHAAH A X CCAG  GACAATTACT CCAAAATTGG ACTAGCTTGC

180 TTCTCAAAGA CGGATGAGA JTTTCTGCCCAC, TCCACTGATG GATCTT . GAACAGACCC
240  TGCPTGCAGG TTAA SR T (TR CARCP REE CACTHLEABRAEET T T
300 having inserted said accessory molecule ligand on the

surface of said cells back into said patient.

13. The method of claim 11 wherein the accessory
20 molecule to which the said accessory molecule ligand
specifically binds is present on the surface of said
human neoplastic cells. '

14. The method of claim 11 wherein said accessory
25 molecule ligand gene is a chimeric dgene.

15. The method of claim 11 wherein said accessory
molecule ligand gene is a chimeric gene which contains at
least a portion of the murine CD40 ligand gene.

30

16. The method of claim 11 wherein said accessory
molecule ligand gene is present as part of a genetic
vector.

s 17. The method of claim 11 wherein said accessory
molecule ligand gene is operatively linked to a promoter

region and 'a 3’ end region.
' ' : Thls Sheet Has Been Reﬂlac
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CAGGACACCA TTTCTACAGT TCCAGAAAAG CAGCTAAGTA CTCCTCCCTT GCCCAGAGGT
360 GGAAGACCTC AGAAAGTGEEC AGCTCACATT ACTGGCGAT CGCGAGAAG .CAACTCAGCT

420  TWOARGIGAA TCTCCAAGEA TGGAA %H’Eﬁ%ﬁm GAT T GAAT G996 GT CC
R

TTCATT TCTCA
CCTGTATTA CATCH -
GATGGTCTC AAAGGACAAG GTGAGAACCA AACAGCTGGT GCAGTACATC
‘ GCTATCC GGATCCCATA.ZBTGCTCATGA AGAGCGCCAG AAACAGCTGT
720 TGGTCCAGAG ATGCCGAGTA CGGACTGTAC TCCATCTATC AGGGAGGATT GTTCGAGCTA
780 AAAAAAAAT &8 ACABRET et bpdr PECTdRGmACAANhERadNA PRLGARGGE SEOESGATCAA

840 Gﬁﬁ@ﬁS&G@ﬁlECiI@EﬁGGgEQETIETéAfﬁ46A@Iéénd gene.

876 (2) | NFORVATTI ON SEQ I D NO : (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 720 base pairs

(B) TYPE: 19. The metheidc ofciclaim 11 wherein €6 sSIGANDRINESS:
single D | i near (xi)

SEQUENCE® DESLERRY) &RP b Eé Foﬁﬁ%% 45P40 hﬂ?ﬁ&éﬁﬁﬁe GGCTGCAACA AGCAGGCAGC
TGTGGGGCTC CTTCOCCTGA CCCAGCCATG CAGGTGCAGC COGGCTCGGT

FCEEACEEES GO A SR st oM sl

ATCATTCTGG RatgerachigendagppraciesaTlracitoapd gRuAACT TERACRABGCC

240 CCCCTIAENE GOGEAAATTG CTCAGAGGAT CTCTTCTGTA CCCTGAAAAG TACTCCATCC
300 AAGAAGTCAT GGGCCTACCT CCAAGTGTCA AAGCATCTCA ACAATACCAA ACTGTCATGG
360 AACGAAGATG GCACCATCCA CGGACTCATA TACCAGGACG GGAACCTGAT AGTCCAATTC
420 CCTGGCTTGIL ACTTHATHEEEhdd GOEAATE Cn CAGTWREF 6N TERAGT SET688AFCATTCT

30 GrOTT R Cre e B AR AR A I AR A CH A BT PR TGCT
600 "CATTACTTAC AGGTCAACTC TACCATATCA GICAGGGTGG ATAATTTCCA GTATGIGGAT

990 ACAMACACT]. TC@T:@E%T%TQQE%OJCQQIQEESI&TH@T FIGLGACTGA
720 g%? | NFORMATI ON F C% EQUENCE
CHARACTER Rrising 1nject1ng in ?A&he wRestbped of said patient a g3(

base pairs gene which encodeéBin ad¥®Esory molecule ligand soNtBhei C acid

i mear o Spgeorigle s b g mpnsne p R T
AECEEAT 0L AGHTANET

ATGGACCAGC saepfaesr PECAGSHDNLT to

60 TCGT e {353¥d QEEn Fnilerd EARER AT APCCEEC TCCTCCCGGA CCCTGCCCTC
120 CTCTCAGATA CTGIGCGCCC CACAAATGECC GCGCTCCCCA CGGATGCTGC CTACCCTGCG

180 I TAATGTTC GGGATCGCGA GGCCGCGTGG CCGCCTGCAC TGAACTTCTG TTCCCGCCAC
240 23. A gene therapy vector containing an accessory

molecule ligand gene.

24. The gene therapy vector of claim 23 wherein
25 said accessory molecule gene is a CD40 ligand gene.

25. The gene therapy vector of claim 23 wherein
said CD40 ligand gene is a murine CD40 ligand gene.

30 26. The gene therapy vector of claim 23 wherein
said CD40 ligand gene is a chimeric gene.

27. The gene therapy vector of claim 23 wherein
said chimeric gene contains at least a portion of the
35 murine CD40 ligand gene.
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. CCAAAGCTCT ATGGCCTAGT CGCTTTGGIT TIGCTGCTTC TGATCGCCGC CTGTGITCCT

. 540 CTGAGGTACG AAGAAGACAA AAAGGAGTTG GTGGTAGACA GT

. 300 ATCTTCACCC GCACCGAGCC- TCGX( é@ PCACCTCGCC CAACCT GGGT
- 360 ACOROABGIGL ATAATCCAGA  CCA ETCACCH Ak ACATTGGcTGTG@e@PMCT
. 420 © - ACACAACAGG GCTCTCCTGHBTT FEGCTA PAAACCAAGC ATCGT

. 480 AATACAACTC TGAACTGGCA CAGCCAAGAT GGAGCTGGGA GCT

- 600-  TTTTTGGAAC TGAAGCTCAG TCCAACATTC AEAAACACAG GCCACAAGGTL ev
. 660  GICTCTCTTG TTG%‘IAA GIAGATGAGT TTGA CA
. 720 GTGGAACTGT Eccr AE@C%I‘% %’r’&Ai\

- 780 TTGCTCIE@AtA@G@m @m@m@eﬁﬁmmmm@hmmmc
' 840  CAGGATERAT ACAGAGACTG GGAGCTGTCT TATCCCAACA CCACCAGCTT TGGACTCTTT

. 900 CTTGT C CCGACAACCC ATGGGAATGA
930 PCT- Appl i cation PCT/ US97/ 22740 Uni versity of

Californiag - 2hew QH@'Qéné5therapy veletdy Bt hochh 24 tphdAgih he

. i munoreactivit of human ce ch nmethod conprises introducing a
. ‘gene encodi ngséir'(l é’@é’é"é’&'r)?ontamrﬁ)laéb&eé"qtr FRFIMAEL Fegtr |1and 2t Bat

© sal d accessor gndbkregulon . ligand is expressed on the surface of said

- cells, wherein said 10 accessory nolecule ligand has a greater stabilized
- activity relativé to a corresponding native accessory nol ecul e |igand.
2. The nethod of - cB&:m Thehayegsien mm}emmm%mﬂamcm whewkixh t he

accessory I e Ekﬁé% € rface of
said cells 28! 8844 P %IC%%dr?rLe&ﬂ a{dﬁo q%i:ojm 1 n sal%@ﬁﬁﬁgn cells
are . neopﬁ&ﬁ'—ﬁ’@dh@m‘f‘ &g game Fpecies WOWH@W Hae | $P49 al hgand
wherein said genesser weraheeul e | i gand gene is present in a vector
capabl e of transduci ng human cells. 5. The method of claim
1 wherein said accessory nol ecul e

31. The gene therapy vector of claim 23 wherein

15 said portion of said vector is derived from viral DNA.

32. The gene therapy vector of claim 23 wherein at
least a portion of said vector is derived from a
retrovirus.
20
33. The gene therapy vector of claim 23 wherein
said vector is capable of transducing human cells.

34. The gene therapy vector of claim 23 wherein

25 said vector is capable of transducing animal cells.

35. The gene therapy vector of claim 23 wherein
said human cells are human neoplastic cells.

30 36. The gene therapy vector of claim 23 wherein
said human cells are human antigen presenting cells.

37. A genetic construct containing a promoter
operatively linked to an accessory molecule ligand gene
35 which is also operatively linked to a polyadenylation
signal. '
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25 ligand gene is present as part of a genetic vector. 6. The

met hod of claim 1l wherein said accessory nol ecul e |l i gand gene is

operatlv@dgmmkﬁd to a pronoter region_and a - pol yadegihsssheiei gnal .
+—Fhe—rethod of cl ai{nTHIS VEKBET HAS BEEN 0 ligand gene is a

nurlne 8-R@P' n celll containing a gene
theer } lf m3| ng a 35 | ccessory nol ecul e |igand
whi c greater stab|I|zed3act|V|ty in said human cells -

_relatlve to a natlve accessory nolecule ligand in said human cells.
2 9. T huhegereticororstiruel imcvhichagipremetersian antigen
present'ng‘Eﬁératlvely linkdd: tJh§ @Hﬂﬁ@rf@lécé@s&&f#qh§H¥@@i§'n sai d

human cel | is 5 reoplastic cel uman cel | of
claim8 V\her]e‘r%%dal%e%l?n‘ﬂsaaﬂdl’aden?é%%%%r‘f/l%%ﬂ. 10 12. A
phar maceuti cal conposition for vaccinating an ani mal agai nst a
predeterni ned or an |nnunogen|c ant | . capabl e of
causi ng ah i nun % %P%r‘é YRF N R 1n1ng? JrYEHIEREE oget her
with a vect c&cmﬁcanmmcgl@ctgbaelzagmﬂlg@lan accessory nol ecul e

| i gand, wherein said gene encoding said accessory nol ecul e has a
greater stabilized activity relative to a native accessory mol ecul e
l'igand present irft&ai dagsnritideerapy veghomiof claim 39 wharedme

phar rraceutlts%lld:carm&éﬂ@rhéée&é a&émﬂ@lﬁéaﬁ& Fbhe SBREOGEE

antigen is ncoded enes present_on, a etic vect or .
10 east on ene segment derive rom a murine CD40 ligand

gene and other gene segments derived from other accessory
molecule genes. '

41. The gene therapy vector of claim 39 wherein
15 said other accessory molecule ligand genes are human
accessory molecule ligand genes.

42. The gene therapy vector of claim 39 wherein
said human accessory molecule ligand genes are human CD40
20 ligand genes.

43. A human cell containing the gene therapy vector
of claims 23-36 or 39-42 or the genetic construct of
claims 37-38.

25
44. The human cell of claim 43 wherein said cell is

an antigen presenting cell.

45, The human cell of c¢laim 43 wherein said human
30 cell is a neoplastic cell.

46. The human cell of claim 43 wherein said cell is

an accessory cell.

35 47. An animal cell containing the gene therapy

vector or genetic construct of claims 23-43.
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:14. The pharmaceutical conposition g
§predetern1ned or anlsn1|s a VET Uus, '.g
“neopl astic W8 '15-. A pﬁ ar mac BEPlACED conp Siti onl’gf"sﬁ?’é%ﬁl ng
-an i nmune respo ected to a pre tigen upon

~admi ni st 1 anlnal conprising: an antlgen and a genetic
?vector mem"m,""m”mjm ene encodl ng an %fessory nol ecul e | i gand gene,
‘wherei n sdi d°gehe encodixig sai d accessory ecul e has a greater

“stability on the surfaceﬂg fﬁg éiré%#ﬁ'éﬁhéé&ﬁ&ﬂgl&H§d§&ﬁ§S§ﬂ£¥apy

mol ecul e | i gand present in sard anina ener at

response. 35 Vector oxGgemeiHat rReyERIwe Qﬁnﬁkﬁ#m$oﬁﬁfﬁﬁ treating

r heunmat.oi d ~arthritis in ajoint conpr|5|ng a gene whi ch encodes an
accessory 3 joint 'so that. said accessory molecule ligand is
“expressed on the 49-suff RACTHTIEE Folkt 1RE2RIRT Hehe F9Re BRETRRYch

| i gand exhi Bi t yector driigRticdicsicdtidttyctoros helsitd aze-03. said cells
relative to a . native accessory nolecule |igand present on the cells of
the 5 afflicted patient. 17. The conposition of claim16
wherein said access@oOy A mauhudndﬁavaqpunhmmngaam aninmal neg&khssti gand

ene. 10. JBReH n f n
?reatnent of preﬁ%te% unatloﬁﬂ 'Wltlé?%%ﬁﬁ%iﬂég éﬁ%%é%ﬁ§é9¥?§ gﬂt h*have
been t r anghémadd bl tie Ay zed agaknet %&W@W@@W@gwgaﬁd

t hat 113 eép'ir%.%%&gxeo%&ﬂﬁ'l%ﬂﬁ@%ﬁin@éﬂ@eéﬂﬁlgéﬁ@r@éﬂaﬁﬁédof' gand
exhibits a greater ,stabilized activi accessory

Egc/ﬂrelatlve gatlve 15
nol ecul e I|ganHaHFé§€hPQI+Wﬂ94%;qﬁs 8¢ %7 ifaid predetermjned jorganism
pharmaceuti cal tegephert withvi ofedtiderconithtining a nFewer bacludihy ah ani nal

cells, conprisin ene _encoding -an accessory nol ecul e |igand,
mhereln sai d Iﬁﬁgﬁgsﬁgy'gé;'aﬁl %ﬁ?am%Tabilized activity relative to a

native accessory nol ecul e |igand ~ present in said animal in which
al tered impunoreact BYi tY i3 methdfYf &haim 50 wherein said immunogenic

antigens are encoded by genes present on a genetic

vector.

52. The method of claim 50 wherein said gene is a

20 chimeric gene.

53. The method of claim 50 wherein said chimeric
gene contains at least a portion of a murine CD40 ligand
gene.

25 _

'54. The method of claim 50 wherein said chimeric
gene contains at least a segment of a murine CD40 ligand
gene and at least a segment of a different accessory
molecule gene.

30

55. The method of claim 50 wherein said
predetermined organism is a virus, a bacteria, a fungus
or a neoplastic cell. '

35 56. A method of producing an immune response
directed to a predetermined antigen comprising:

adm%nistering to said animal a genetic vector containing
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20. The pharmaceutical conposition of cIa|n119 mhereln said 25 ani mal

cells in which altered i munor eact;, -~ re human.

21. The wohasmemseut i cal conposition M'SCS%% !ibé Bﬁﬁﬁr ei n seiTius9T22749€N€E

selected is a mirine gene. 30 - | IEPLNHﬁ)pharr ceutical conposition

of m mn 1, wherern sai d accessory nol ecule |ligand gene is
CEH", m I,Hmﬂﬁlﬁ 23. The pharmaceutical conposition of any of

clalnt 19- 21, "35s mhere|n sai d accessd®¢ nol ecul e |igand gene is a FAS

| i gand gene. phar paceuti ca ogi.tion for treating a
neopl asi a i & 4%1€ en°°d&n9 g the anﬁé?FQnF°cUhﬁFﬁngﬁQ dcdpune, XeSpRRLess a -

gene that ehsodesiaed togethsecedthry gehectibevecgapdcbavhigiagggeater -
stability tha g (o] and resent in said
patient, sa %ﬁ%ccggég¥ﬁg an acc%%% §% &XF gfg ggg?égsga n the surface of
said cells thereby 5 causing said ceIIs to nore actively participate

in an ingune 57 r §3ghiRBre8 aebsegbﬁg méléahﬂe%hgaflangénéum bed of

sai d patie ar naceut | nposi ti on of any
of clains 1%°maglsb¥9 agpleasy Oﬂﬁeﬁemﬂlgapa gubrdomainngepeaseoment| | s.

26. The phadaﬁﬁeeaufﬂbmcanﬁmﬁstlaaceésaﬂy ﬁblébanasli ané9geﬁé . 24,
wherein said ceI% ai ? kgsn ﬁ gﬁ é cells _d 27. The
phar maceut i BFF2ohpost t 1H KRy ﬁE 9% s4b- 8Waln geness  wherein

said cells segmemcesfoayseebhd. accessory mole@8le Thigartihgdnef clai m 3,
MhEFEInléald cells are | eukem c cel | s. 20

58. The chimeric accessory molecule ligand gene of
claim 57 in which said first and second accessory
molecule ligand genes are selected from the group
consisting of the genes from any species encoding a

15 member of the tumor necrosis family, CD40-ligand, Fas-
ligand, CD70, TNF,, TNF,;, CD30 ligand, 4-1BB ligand (4-.
1BBL), TNF-related apoptosis inducing ligand (TRAIL) and
nerve growth factor.

20 59. The chimeric accessory molecule ligand gene of
claim 57 in which at least one of said domain or sub-
~domain gene segments is an artificial gene segmeht.

60. The chimeric accessory molecule encoded by the
25 genes of claims 57-59.

61. A chimeric accessory molecule ligand gene
comprising at least a portion of the gene encoding
Domains I and II derived from an accessory molecule

30 ligand operatively linked to at least a portion of the
gene encoding a Domain of an accessory molecule ligand
which in turn is operatively linked to at least a portion
of the gene encoding Domain IV of an accessory molécule
ligand.

35

—_—
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f29. The net hod of claim 28, whereifr |l eukem c cells are chroni C

I'ynphocytic (CLL), chronic nyel oge EHS SEMY) nyel onono
facut e IynpﬁU@y’W@ﬁQALL) and Non- Hodg 'n%EPLAgE‘g qEEN hona I.euk’Emvl@mz 4‘25
;30 The pharnaceutlcal conposi ti onof—ed ein said cells

j,lmg 31. The phar rraceutlcal conposi tion of

._ mnuﬁﬂl ﬂl#l d 30 I eukem c cells_are chronic | ynmphocytic (CLL),
gc hr ohi ¢ nyelageﬁous CM) , nyelonﬁH%%ytlc (NWL) acute | ynphocytic
"(ALL) and Non- nphonma | eukem a . 32. The
phar maceuti cal conpggltﬁgﬁ' %EWE%H§ ff?ﬁs§ﬁ¥y\ﬂﬁw%ﬁq%e %&gangé?%nﬁe% or
~containing sai dlgemesannm@meg.nsaaidamomnsarm ayed LI are decived from

. contai ning sai e C g %ﬁgﬁiory nol ecul e ligand are the
‘sanme vector. tnd gﬁmﬁ'ﬁ e ﬁ%qu# armaceuti cal conposition of claim
18, wherein said | i gand encoded by sai'd gene is a Fas |igand.

- 34. The phagmaceuti gal, Cqmowm@}ﬁ acd@éégsﬁr Mﬁaué SPigarmd géRe bF9and

'is a nmurine |igang. 35. Use of ne, en an accessory

"nol ecul e |i ganflpdm 61 whereizn ﬁ*?d-darﬂf’“&ﬁ“’c %é’ tﬁ%?ce"&ﬁ‘i‘%l FagnpteiBdons
of claims 12, Hdmain IV14, 15, 17, 18, 19-27, and 30-34 for altering the
,innunoreactivity 10 of ani mal including hunan cells, said pharnaceuti cal
~conposi tion optionally conprising an i mmunogeni c antigen and/ or a

: phar maceutical |y acédpt aihe cldmegricmmaatidasmty molecule ligand gene of

10 claim 61 whereln said Domain is Domain III of another
accessory molecule ligand.

65. The chimeric accessory molecule ligand gene of
claim 61 wherein said Domain is a domain from the same
15 accessory molecule ligand.

'66. The chimeric accessory molecule ligand gene. of
claim 61 wherein said Domain is an artificial domain.

20 67. The method of claim 4 wherein said chimeric
gene is a gene of claims 57-60.

68. The method of claim 11 wherein said accessory
molecule ligand gene is a chimeric accessory molecule
25 ligand gene of claims 57-60.

69. The gene therapy vector of claim 23 wherein
said chimeric gene is a chimeric accessory molecule
ligand gene of claims 57-60.

30

70. A method of treating rheumatoid arthritis in a
joint comprising inserting into the joint a vector
containing a gene which encodes an accessory molecule
ligand so that said accessory molecule ligand is

35 expressed on the surface of cells within the joint.
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71. The method of claim 70 wherein said accessory
molecule ligand gene is a chimeric accessory molecule
ligand gene which is comprised of at least a portion of
human Fas-ligand gene.

72. The method of claim 70 wherein said accessory
molecule iigand gene is a chimeric accessory molecule
ligand gene which contains at least a portion of the
murine Fas-ligand gene.

73. The method of claim 70 wherein said accessory
molecule ligand gene is a murine Fas-ligand gene.

74. The method of claim 70 wherein said aécessory

molecule ligand gene is the murine Fas-ligand gene.

75. The method of claim 70 wherein said accessory
molecule ligand gene is a chimeric accessory molecule
gene comprised of at least a portion of domain III from
the murine Fas-ligand gene and a portion of domain IV
from the human Fas—ligénd gene.

76. The method of claim 70 wherein said accessory
molecule ligand gene is a chimeric accessory molecule
ligand gene comprised of a portion of domain III of the
human CD70 gene and at least a portion of domain IV of
the human Fas-ligand gene. |

77. A method of treating rheumatoid arthritis in a
joint comprising inserting into the joint cells which
have been transformed with a gene which encodes on
accessory molecule ligand which is expressed on the

surface of said cells.

78. A chimeric accessory molecule ligand comprised
of at least a portion of the fourth domain of human Fas-
—=¢ rourtn o=

ligand.
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79. A chimeric accessory molecule ligand derived
from a Fas-ligand in which at least one matrix
metalloproteinase cleavage site has been removed.

80. A chimeric aqcéssofy moleéhle ligand comprised
of domain III of the Murine Fas-ligand or the human CD70°
gene, and domain IV of the human Fas-ligand.

81. A gene therapy vector containing a gene
encoding chimeric accessory molecule of claims 78-80.

82. A cell containing a gene therapy vector of
claim 81.

83. A method of altering the immunoreactivity of
human cells, which method comprising introducing a gene
encoding an accessory molecule ligand which has a
gstabilized activity into said cells so that said
accessory molecule ligand is expressed on the surface of
said cells. |
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