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U S. Provisional Application Serial No. 60/572,504
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i ncorporated by reference herein inits entirety for

all purposes. FIELD OF THE | NVENTI ON The present

i nvention relates generally -tja pol ynucl eoti des and

pol ypepti des encoded therefrom conjugates of the

pol ypep%}iﬁ%zm FOUID éEP‘&quUN APPAE AT USANOROOSE 45,

and ﬁﬁ@n@ EEYNTICKEONTAINING RESID
pol peptldes and conj ugat es.
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express active interferon-al pha proteins have been
grouped into 13 famlies accordlng to genetic | oci
Known iTg5-\ pn- al pha proteins and
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viral infections. The present invention fulfills these
and ot her needs. SUMVARY OF THE | NVENTI ON The present

WO pwsniizeh provi des novel pol ypeptides, incl udP@musS2005/017544
vari ants thereof and fusion proteins conprising such
pol ypepti des. The invention al so provides conjugates
conprising a polypeptide of the invention covalently
| inked to one or nore nonpol ypeptide noieties. The
i nvention al so provi des nucl-@i-c acids encodi ng any of
t he pol ypepti des of the invention, and vectors and
h%@ceﬁ%iﬁa@@%'éﬁd@%iﬁd{ﬁﬂ nHekSire @ehwstiohdl pyetdidis fimaces
t he 1 nvention provides netﬁods of maki ng and usi ng
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aspaeminatadegds il @ﬁh%@wlae% Capfangp Jaxp fragyon of héavy non
reconpi.nant pol ypepti de, the pol ypeptide conprising a
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I el éﬁﬂb QpRri se a sequence which (a) differs in 1

r@b kgnlnéﬁ%cid positions fromSEQ ID NO 1 and (b). .. .
cqogud]ses oo addresy eokinpsprioblemisord-Sy dlant 61 b BEQHgh is
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anppPstashhdaskd hoAgl. in 1-7 am no acid positions, in
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aﬂmdﬁ?"&}/ YISy 28E P éecé%cﬁovclr < r*g. The invention al so
provi des fusion proteins and conjugates conprising any
of these pol ypeptides, nucleic acids encoding such
pol ypepti des, and nethods of maki ng and using such
pol ypepti des. The invention al so provides isolated or
reconbi nant pol ypepti des which each conprise a
sequence which (a) differs in O to 16 am no acid
positions from SEQ ID NO 13 and (b) conprises one or
nore of: Ala or Leu at position 48; Pro at position
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positions, in 1-4 amno acid positions, in 1-3 am no
acid positions, or in 1-2 amno acid positions. In

W@ 008/113713% ances, the pol ypeptide further conprPCEESINE017544
or nore substitutions relative to SEQ ID NO 36
selected fromthe group consisting of P26L; HA7Q
T51V; S55P/F; V56L; H58Y; L60M F90Y; M3L; NO5D; N
13K; VI 14E;, R125Q T132K; and L154F. In sone
i nstances, the polypeptide exhibits an
i nterferon-al pha activity (such as, e.g., antiviral
aﬁ?dd{g:]t y, Thiigdpftr£ndo gi4,ammiaktid icbipora@sdlhékin by reference,
antiproliferative activity). The invention also )
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or Leu at position 48: Pro.at .posSit] e .
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124cheRred fetdspaki isithen b8¥ed avith Gipwedsterpésidtdrppnnt g4 steam (the
(position nunbering rela iwg.to 3§$.ID. 1 38 .tSongnmeand
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pol yal kyl ene oxi de nol ecul e, such as a pol yet hyl ene

gl ycol (PEG, such as a nononet hoxypol yet hyl ene gl ycol
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Figure 2 shows an alignnment of the sequence of a
pol ypeptide of the invention (SEQ ID NO 13) with the

wo odosowd7mgy human i nterferon-al pha (hul FN-al phalPCT/US2005/017544
pol ypepti desequences: hul FN-al pha la (SEQ I D NG 45),
hul FN- al pha 2b (SEQ I D NO 46), hul FNal pha 4b (SEQ I D
NG 48), hul FN-al pha 5 (SEQ I D NGO 49), hul FN-al pha 6
(SEQ I D NG 50), hul FN-al pha 7 (SEQ I D NG 51),
hul FN- al pha 8b (SEQ I D NO 52)4 - hul FN- al pha 10a (SEQ I D
NG 53), hul FN-al pha 14a (SEQ I D NO 54), hul FN-al pha 16
( SEQahRrNQHERIn i hinbual PhAui7 mixeBEQith DhavdesBiockrisl varied in
hul FN-al pha 21b (SEQ I D NGO 57). The nam ng conventions
f accordrmch withd- wlested opetplins Pewsie of et arsy &9 KMPsHture of

G._and Dhaz M QO .(1996). J . Interfer and Cyt oki ne

Rihe m%qrigtfgam%fo%ﬂ%ﬁg)ugﬂlg%sqegg} 3 lfga Slg%y tions in SEQ

E 0 45- 46,2 - B5. Wb Radss SeAftb C ad/1 896 BEQIddDIuly 3,
I\I@d\‘l% are i%r%&g‘gt dg\'/ﬁ Wrgﬁa P i

period (.), and gaps in

t he0s Gten e plicationmRlibdiattich WStA004/0064028( A, publi aguary 8,
shows an alignment of the sequepce of  .a Pgl ygnephi d§ ofusl
t B804,nwhishi lsingapeyatss Reseimghy APEFENfgmgycribes” an ‘advantageously

:\&Etiéﬁegggg%gg Egi_ngpfj_ayeoﬁletrioﬂ?vﬁ QUERGHR Sffeiddey in a flash drum

Amno acid residue positions in
gDﬁQt}@st%3 4&: 8yHilerd Snifefeinhias law drdndeind camlection S&E@on 1s

NO 38 are indicated with a period (.), ,ang?gﬂp%lin
t keneegdehoe mist flovdite anadaniflonsabefarshentenng g flpash grum to
shows the BLCS Substitution tri ' e éé,,an
anRFreRse X gr’\égﬁ%lgn‘iﬁsbyc ?ﬁ’&‘ﬁ%gg {{%n%as élfo“gfl‘%’g E]Orrén nt &6 and
SGRLE i AbRetoOBdnpR dirs@fse NTRisadoapees s, liquid
ug?%g%tﬁ%%g’ofo?%a??gé pararcr)et e?rgf@ 1E§L(BUI\/I52 matri x, gap
ofespl@s fiaht the midtl, and gap extension penalty = 1.

Figures 6 and 7 show E. col.i expression vectors .
dd80Hat ed OF hyseroRpoREid thaldp ORI SO gf 4 steam cracking
O i pBR- URA3- | acl .2heni | 9z isIESRAG ihMBE Yipidy BHEie good
st?é’g(??y?%gﬁg%%agg?laon viggs?gh lgnr6 xchange %ﬁi@ of eg.
POShi ir@@dr dndowEmsinafin anfilex eamppaatyrePE@y kadught to reduce coking.

i nterferon-al pha conjugate. Fiqgure 9 shows
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separati.on of _Figure 8. DETAI LED DESCRI PTI ON OF THE

I Mf’éﬁdﬁﬁﬁ "TIONS Unl ess otherw se defined herein
orropTylt he r eRéNdSing0f vhp@/1RpRt isépaeaidnoappasdtis such as a flash
telc ni‘cal and scientific terns used herein have the
sahremne aapargte dbe tighten nphatilenlaesirecasknd 35,vapRpghasgrirom the heavy
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| u

s conprising n rally occurring am no acids or
ardonfposiénal) amaitedasi ftheadraplegudderefeoreathe Hiashstream 48 fwergphase
representing an ami no acjd, pol yner., dependi 0
c et thei o velnetigbEaHrh i Bt thenurad oedy layes film

or, nore, nucl.eic. acids, ] [ isina
PSRy ore Pk Maigedli bR RIS (s KuBhi@l fow is in
SequengewC ke etk FedieR, fihomrdgias pomprsng inde-volatile heavy
sequence. A ™ pol ynucl eoti de sequence” (e.g.,. a_nucleic
adiydrocprions el entiaingd in dhel yppruphase: Whish iwthe vplatide Bydrocarbons
pol ymer  of nucl eotjdes cqg?risigg nucleq

A, aodrortionallp stegihe FOHEY PR JUSEW PTG
arté}'e]c a%haéiruﬂlu%legé?fs{i de ARal PGP Sas Hov? wleHiRG! e $Thé i d@plets
representing a nuclelc acid,” dependi ng on context.
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nucl eic acid can be determ ned from any specified

pol ynucl eoti de sequence. Nunbering of a given am no

acid polynmer or nucleic acid polyner "corresponds to"

or is "relative to" the nunbering of a selected am no
acid polynmer or nucleic acid polynmer when the position

of any given polynmer conponent (e.g., amno acid,

nucl eotide, also referred to generically as a
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Two pol ypepti de sequences are "optimally aligned" when
they are aligned using defined paraneters, i.e., a
waledosnexf1am no acid substitution nmatrix, gap eRCHUSWOB017544
penalty (also termed gap open penalty), and gap
extension penalty, so as to arrive at the highest
simlarity score possible for that pair of sequences.
The BLOSUMB2 matri x (Heni koff and Heni koff (1992)
Proc. Natl. -Acad. Sci. USA-89(22): 10915-10919) is
often used as a default scoring substitution matrix in
' HERGEJ Phhgentthaliigeh divans It wac fovad that, at a
B%ﬁ%%%?&x?ﬁg@&ﬂ é??s?&nce enaltﬁ i s inposed_for thg}
i pas Dol i30miséc élOQ|ft7@C)3Valn¢1h§O the lashgdpm GengHdy BTIMQeeieavy
al i gned sequences, a exten nalty is
i rpoelatidrydgeg °|n§§§ %Ilﬁ’é’v ?Jfg‘g F‘?%r?g’na Q”gép Unl ess
e aeihehsHafiiy avE@rdeessefon the
i&ﬁ%gt Nggggggfﬁ%égﬁatrlgﬁﬁq exﬁﬁience pegalty =
1iffe@nd GaRoPAL &S non-vokititd tlyyd;odarbdlfh eh@hdgrfmnt thec gyodatile
is defined by the am no acid positions of eac

S hgdmmrbomyamm i ]&hetﬂ—@@h grqn@n }J;Jéq;] preg% iention p@mﬂes @B .aaparatus

th | t i .
o]ag%%bclg s, gw\é\n? Y %{gxggcl:eg te B %Hé(%ﬁ E% ¢ %@gg&g%ﬁ{:ﬁg;@a’ule

@%cggoﬁgﬁmM@ﬂ§§14dyﬁ hlghest p035|ble simlarity
g as descrlbed in nore detail below in the

sectlon entitled "Percent Sequence ldentity". The
terninolo us f ' (.fying amno acid positions
aWMMAIR elgEll&rV]’Jfﬁjfﬂ&‘Ns is illustrated as

f . F4 ShickOR AVEHRR ASates 16C& U@ipesliquid
b;fb(gl%mﬁen % agJ(egﬁ B breb@R

yl al'ani ne residue in a reference am no
agkshraRugpaRitussios l‘reamgSEQoWEbﬂN@podhqlﬁd auixfunel efzskkocarbons

that the phenyl al
Tt e, Pheryl 2l a0 ne sl e o pesi SR, e,
S St | t ut i O%ﬁ SQP;cec dlgg £ k88 Welth congp'risir?g §-circhidBAVal, and a

sequence 1 n

ph&wﬂ c%b%@btﬂﬁl f(l@ﬁdndcb&%r}&tad papéit dulet dBached suthstuppert exp section;
an al ani ne or a | eucine residue.

| t
s L{b)ssm leastj oo ssubstgntisdlyeengragialie PPitPest ggewtt ¢ giroylar wall of

e.g., H FASA/ L neans an am C
e EOAR 548 e BP0 SR SOVSIRE (g
‘gﬁg‘ﬁfet {R%ked in Whd thiddle GbstiaNch@pfisias d) en annular celllng sec‘uon
tution of the phenylal anine residue in positiaon

4&anﬂmga"mmnm«mmmaa1 Arsic) aveintesnal ygeiopkside WeHslo yyluch the
i ndi cated_ by an asterj For .exa H4.7*

g echrseiahe o il b BT s oty GBh Ebuically
e[ n%Wa?’Eh‘S}n cifdu &r"‘@a ? r thg%lﬁulﬁp @ﬁﬂld’iﬁh@@o@lﬂh@ @he upward

en cate .g., R161*-E166*
' f}ﬁlséégéeﬁ th@@aﬁ&ylﬁﬁlid)mlﬁhrds&ﬂomgjé& @ﬂcﬁl&r E&zﬂBbﬁmdutélc\ﬁélhng
(t'hat resj dues 161, 162, 163, 164, 164, and .16

arsec‘rdm elnédl)he Al (GRS FRTOHYIRER FR PPER LTS Ihla%\ﬂrgn%‘fﬁmem
t f%o%:sggt?({ﬂta gl?qag ggrél%fj Vlélfaclf 0985%1’?}? i %nBﬁé’rhg& &v8id Siknificant

posi tion
rleql'trﬁ?ﬁﬁ:eqlt agf Hidi Ll'@ a‘ﬁ@“‘gb et subshiidllt i @Um%elﬁﬂdally positioned,
insertions are |ndﬁcate in the foll ow ng wa
Sufsthitisliyoeylintiritdibdoi of et tametsi thae the npéélﬁtseétwmihe boot

with a serine residue and inserti f an_al.anin
: ecsmm@na&ttn@rwnlh thedguet faBnseaRo A Shor FopR g iguid outlet

oag ﬁ,‘ghﬁﬁ% Hi 7 9A. m;ﬂ'ahﬁﬁe%t o, bel }%rﬁt‘%s 'fﬂx%é%%ﬁﬂms&f'@ at least

ering am no aC| residues recited
he&n‘%‘ B‘aﬂﬂ% Joeltad iav e fower hera st niee adide seqtien peoddige| D surface
NO 1. It is to be understood that while the exanples
and nodifications to the parent pol ypeptide are
generally provided herein relative to the sequence SEQ
IDNO 1 (or relative to another specified sequence),
the exanples pertain to other polypeptides of the
i nvention, and the nodifications described herein may
be nade |n eqU|vaIent an1no aC|d p03|t|ons of any of

o o, o




the reference interferon-al pha. A "variant”" is a

pol ypepti de conprising a sequence which differs in one
WOer0DLIF1AM no acid position(s) fromthat of aP@EHDSI5/017544

pol ypepti de sequence. For exanple, a variant may

conprise a sequence which differs fromthe parent

pol ypepti des sequence in up to 10% of the total nunber

of residues of the parent pol ypepti de sequence, such

as in up to 8% of the residués, e.g., in up to 6% 5%

4% 3% 2% or 1% of the total nunber of residue of the

p@éﬁ&% BOMYRERLY Hens euanee of fhe dewanpiverd thevarduiamtwal and
NO 1 may conprise a sequence which differs

fpmmcﬁfgga gaa ﬁsie]wetn |thf: uaﬂi6 a@dﬁhwraéiaa webdpr ﬂ@?@lngéwew‘ along
as in Hf eg ﬁo 10 11, 12, 13, 14,
Brne@l‘thf@lr& aﬁ&’agéf’&h 8%’?’??218@55 in 1-15 anino

ositi &4, @p ﬁ‘tc'ndelﬂﬁﬁll fel88Sto dnhapbarbfus for
aﬁ*%oPaC|d SQE?FP%H%p In 1p%%ea§|no acid p05|t|og% in

lerhcKin@ @i H}@lr@@ﬂﬁbnpfasdslmakrt&ntanmngrﬂsﬁﬁ aonnp031ag i(@ a heating zone

positions, in 1-9 amno acid posit S

a&rchep'@gg gheoh:gdroq:aﬁbql ﬁeegﬁp%toagroaldlﬁggq qd sd%ociaﬁbo_{l %edstock
no acid positions. [

1@) 3 IKipE aégo ft&) gm%u‘ngns p&mnr}?ag ‘Porﬁgtlegmpé?%hﬁi QAR thé Meated

am no aci positions,

hydrBcarbén BEISBCIAE $hoids ialtieaRd twiiphaseestratifipd opert channel flow
Yypeptl " or "parent interferon-al pha" is intended

t eixteH sxwam twhectpmiy pe furthee heateds ero Dyt ePECHATRTArdel SicR (©);

accordance w th the present vention. T t
oGy epererdind sreetingy 2 ke Tt APSPRIRE" mixtures of

0 ﬁgc'ﬁroEérggné ENaaleha Ry géba@&‘hoﬂ PRETRbIPFAsIng ’\h)ﬂ #pRabstantially
mat e | FN-al pha, such as a human | FN-al pha,
s uglndabaBdititANnah hheing eh ypppichp sedtigena middle seséion |Cﬁma§smg

SEQ I D NGs: 45-57, or other. hul EN-alp equenc
ag Olﬂﬁ@@é wadls ang Bé‘dw?fé%aglsﬁa%‘d)(‘&r an fve Aﬁ?a@ W&B% aChed to

rrgﬁf W %? §a6 Secﬁ&I -at 103§ JAR's Flghttarﬁﬁlly f?ﬁ%‘ehﬁ‘zﬁlﬁﬁﬂﬁﬁﬂ@&mlet in

n- nat ur al occurring (i.e
" seEniARtdfCthy rhial'd&f feetion fal padusing hhaSowFNoag fheawebn(iv) an
(SEQ ID NO 58). In sone instances, the parent 5
pehyyepstiugsure do@éedmuthﬁuréxﬂld}?a%ﬁcv% spPHng l3myahaplar gelling

:Z)Eeckh&i 42<n nt ' g‘ggt%ul(ﬁrcﬁ& V\%ﬁ;[ %ﬁix ?rll}?ﬁﬁg}/ vOBEa1oideSER to

OGHEY WD ceififg 3RRIdneekibisatheokiiieatalr ting Spdsmotnbda shibstantially
that the object can be found in nature as distinct

f conedneiaatly aotbLftlawaalftoyn gh@@m@é@r Wl the anmpar sisugist blocking

a pol ypeptide or nucl eo ence

oSt imaraeop A1 TGS O PaLBeCi g bl bgyond the
prcgtl% os%ctl ﬁglt ?1 B{Jﬁmrsstﬁﬁtu?@mﬁm%ﬂﬁﬁé%ﬁeapehr@ie having
can |so te roma source in nature and whi ch has
n@hfﬂw@ﬂ drﬁises”et:n@{aaldrcya o gtiefrhie cvapyr malpcity Joie enough to avoid
| aboratory is naturally occurrln tmgl nat ur al

0 (scg;mﬁqamg ent(q;n@gnttcé‘ igeidl; 284 GD ket g[an %pgﬁtp%a[ll&l po)sitioned
‘E$ %}t}@ 21&?{)1:% gdo%g be T&RE %ﬁantlé?gr[ thhf ¥hO i 8Gk s'e§t1cﬂl°tthe boot

ect cannot be found
' Qoﬁﬁ'ﬁtﬂﬁ@a’cﬁ WitBtthd ‘Riwefrrc@[ﬁ €t diy a@ﬂtﬂlftheﬁ adrhpyrigign anideelt for
by ragnment” or "subsequence" is any portion
ofquanc}emi amcba Hquidentet, at it lawerisnd; (b8 PyFlY8IfyRpACe KRMprising a
entire sequence&@ghus a fra or..su

t
r PBYES1iOR SECYy Gogiont s Ran g0t getight 1R N5 Shese, from the
t hat S r USC Blefhis; AB) A¢heans for
amvagje?mgf) 2 gm%t Poaélt()dgée) &o%mﬁgﬁl Ce(?lgﬁam dgl (e.g 39
pol ynucl eot i de) One type of fragnent contenpl at ed by
the present invention is a fragnment in which am no
acid residues are renoved fromthe N-termnus or the
C-termi nus of the parent pol ypeptide (or both); such a
pol ypeptide is considered to be "Ntermnally
truncated" or "C-termnally truncated", respectively.
It is known that deletion of at |least the first four
am no aci ds fron1the N—tern1nus does not S|gn|f|cantly

Y e - . e ' . o,



pool ed and re-sorted in the presence of | ower
concentrations of receptor. By performng nultiple

WO ousds37sdrting in the presence of decreasi ng PCT/US2005/017544
concentrations of receptor (an exenplary concentration
range being on the order of 10 6 Mdown to 10 9 M
i.e., 1 mcromolar (mMJ) down to 1 nanonolar (nM, or
| ess, depending on the nature of the Iigand-receptor
i nteraction), popul ations of-the nol ecul e of interest
exhi biting specific binding affinity for the receptor
TN e e AR RO BfRERLL ARy el soavirhg orcietihmoduct
conpone I's "Isol ated” when it is partially or
C groph glefugnchepaffhteed from conmponents with which it is
normal |y associ ated (other peptides | ypept.i de
plA8lns (i Ae |yeuanﬁ>§heé&ﬁ1fﬂ°é>ég%,Breé‘?‘g.‘fﬁv%gf’%@%g g"sggﬁ%“ess for
ri bosomeswhi.ch Raty ObRB&8) comprising (a
R & Y HE B R P o roine

CQRLAY MRMHydrocafoh UbaTsta@RIT neixirsy thetheated hydmpcarbondhedstock
as from ot her conponents with which it is n

rmal | ¥ J
assitich priedry dilutien geam stream RHPER lzeawgstwerl?quﬁ% glpgtified open

derived. A pol ypeptide, .nucleic agif, - C et
Ot b o, BB B P Bl By GALEE oy covestion,
c < iRA1RE (BERAKAEE dtrédr@nd ot hgFor/liquid separation
c%%%ﬁéﬁslttésﬁ g’?’ ?‘étjgalﬁeg?g% aJ{I envi ronrrrent suchg{ hat it is

t hepaardqoi flash zapp fireseating sepor/ligrid neiasesse T skocarbons and
m xture, or collection of conponent i.€.,,0n |ar
bastdasn, i the | PAFHIE SHTRASHAS %&ns@ﬁ{}“ﬁ%ls?/ercy{‘%dd?‘:\?} Ffijta drum
species in the c Py 10f QB priddb AN BStantidlBy circular
prigyiet W ef:ga &%Pgﬁ’o% iTl(ri)r%arlee S%&]hlgn abglrft gO% 70% olray

75%11, YR iaCBivky cdpDieetishaii) abouerh8@byaor optleifastagliridytortbe epper

t han ‘about 90% of the isol ated speci,ﬁi. A. . et in the wall
" spseetivm &ii) gt lsasteme gpbstandisily deangentiallyi rqsitioped inlpinghe

R r , | ypept i.de. . [ I i 8fhul
ety +RE0Y B et AByaRdbe b AorEMPRRIE @) o) Bhlr
POl YRERS 1 Siaed GRTRS hii&de abctidmasbmpheing 13@n #HBnlapceiildg section
percent by weight (on a nolar basis) of all

nesanigetandhe spetiresalpprd ghan interaalpstticH Fide Wallggadhich the

st AR o S g e GRS o dAhcenical
r ' waReMe dnulahetreauroblotkiag thénpward
{Tgt%r gpg%ﬁ%g}ﬁg@tﬁg%gféi&g%pcan’ al so 1ble .purri fied to

essREgealf thomaganajuid niizontsaatbnatie sipodirewalt dayed te ceiling
detected in the conposition bry convent i qtgal det er%{)ﬁ%rhavin
mesehbers Jandibe anlaTEIUCRED BETRRRYN CSHETRYTYNG 28 OREY SpPyEaVIne
of r.ivative f ' g &REGNBSeh Theavoid
t eFHCRy ?rfoisségﬂpga%aﬁe%g?%ep engtt ggsg?{rﬁgét%cg&nucl ei g§gaci d, o
poéi%lﬂﬁ@éﬂt dRiraieRl GRLIRJU;ind €8) 4 futBtantalbs sertitalcally postioned,
band 1 n an el ectrophoretic gel. It typi cal_lé MBANS .+ oot
t hatbstahealucylziddcalchadt of despripmpige thagy thp ppiddie secuon, the boo
| east about 50% pur 60% pur 70% % :
TOREMB BB M HE° RN SRSk e ST at S inlet for
pref LAk, | Ult ROV @ d; Tereheyving' ttroliquié chase
nuﬁ%ﬁ@%&%@ia@ rgfagér% tto1 a nucl ei ch)g{d (e.gg. DNA .

O tHRNAh théfifuidouriet off thredpatlijuyd sapatatign epparaiush(cherapking the
of the coding sequences w th whi g}%.i IS | rmedhat e?ljery fluent
covariogpbase {0 a gadiagngechen Ofer BYTORH cgy toy gduge T, §f

in the.nat | [ 3¢ j
an ARG i) 4 ST AR bl HARM BB <

Thus, this termincludes, e.g., a cDNA or a genomc
DNA fragnment produced by pol ynerase chain reaction
(PCR) or restriction endonucl ease treatnent, whether
such cDNA or genomi c DNA fragnent is incorporated into
a vector, integrated into the genone of the sane or a
di fferent species than the organism including, e.g.,
a virus, fromwhich it was originally derived, |inked
to an additional coding sequence to forma hybrid

o o o o o - ] e Y



het er ol ogous nucl eic acid, or expresses a pol ypeptide

encoded by a heterol ogous nucleic acid. Reconbi nant
w@edosa1yan contai n codi ng sequences that are nPCT/US2008017544

wi thin thenative (non-reconbinant) formof the cell.

Reconbi nant cells can al so contain codi ng sequences

found in the native formof the cell wherein the

codi ng sequences are nodified and re-introduced into

the cell by artificial nmeans8-The term al so

enconpasses cells that contain a nucleic acid

eQHREaNAUS ¢t éh; e (5 elubndthad theasflizee andmdbférar watked product

renmoving the nucleic acid fromthe cell; such

mbeiefiogat i ons i ncl ude those obtai ned by gene

repl acenent, site-specific nutation, reconbination,

and rel ated techniques. The term "reconbi nantly

p . tpRAWRNGSOonDbi nati on usual |y

a@ggéﬁﬁggﬁéﬁiQgﬁgﬁgﬂgﬁjfﬁéﬂ$%ai Synt hesi s neans, )

r pRUYEi ve SEi:guﬁa’lqeilheﬁﬁ)tﬁbimathenmtiofﬂmuccﬂlefgl@rra@if g process in

segnents or other diversity gener tign met hOdfh“'éSUCh

asgcoadagce with tfef presrg) IFENHRLSBRIOY HeW1th g PYHRINTD R3S Con

of ispl ated_se nt.s .of _nuclel &:aci 6f 9n -eniBbdiment of the
QLO'%?]OC engﬁgélge??hlgu%tgaé Sn‘%‘%ﬁlgg& (ﬁ%%/vg%?v ot %s?e of 1me‘n .
oﬁgé.}ﬂs%@(raﬁgﬁ labpdritut R tBE toreseMepoaitionaodrhprisnp tapseil nlets,
typically refers to techni ques for_ the production of .a .
r emond iaeteilidaéile padputddropical bafflaomens Papt With @RE-swirl
reconbi nant nucleic acid into cells in vivo, in vitro,
obafﬁﬁsﬂl B RS ibuiqr- may be expressed or propagated. A

. i(ﬁﬁq | nant; @r3e?1§)‘vﬁ_ﬂ:s CA$eRpdRive WetaleAPiywasf a boot for an
"expression cassette" is a nucleic acid construct,
geRBbainet refcthabprasant |iuvenrtiosy depieting ah| inletwfarhavemek ik and
acid elenments that are capahl e of effecting.expressi
ofassaci@tqdamglﬂaﬁrlb@%@niHﬁlehg%E’é‘x%f&rﬁ%if‘? giaé“aﬁg? RPEEd) 1T bifles.

sefsnces. FESS LR GRS Sctivacliddeoft ¢@aséection of the
pﬁ%r%?ers aﬁ% 5%(?8%§W%§,§§%gﬁs%ripﬁionoternination _
Siygpahias takéRiat @ld Mveltdfahe eapehtiaanitt soqzieosbpomg the details of
cassette includes a nucleic acid to be transcribed
( ¢hagannular,dovdresdd. hefifld- encodi ng a desired pol ypepti de),
an pronoter. Addit.i.onal QLS Q4 conical baffl
hé&‘ﬁ%@ e B ek %%?%%‘gﬁiyb&g?ggi 0 £opical baffle
desal inba%(iarﬁ%ﬁﬁhéht oF e R¥MPIn@entdsh. eXpressi on cassette
can al so i nclude nucl eotide sequences that encode a
signal sequence that directs secretion of an expressed
protein fromth M&m ONn term nation
siJahASLER RS ﬁlﬁﬁ I —&gei d sequences
t jnflue PERR RlateC AN adhBALbeffidielt uegdr/liquid
iHag%hexpregggoﬁggggggtte. An "?nnunog%%gbrefers to a
S ubsdransiCappanaiy for okatigy dlowngf eapoi/hyud enixbpoatkydragagbons
i ncl udes, e.g., antigens, autoanti gggys t.hat. gll a2 drum or
r gnd steani. n@he BPRAatYS CamPEpeA M SHptalhs edindyggl vertical dr
tunor -associ ated anti : 8lo £6kdSar wall,
ATPHRGOF B8 BRE oD Tr oo BP SR o RERey £ftu vl o
Oflo@gnc@c{g éék%h,%rtaﬁ'éhtnitibpﬂﬂetff@dﬁtﬂicﬁde hedooaben/seammmixtures, an
u

agent, ch as an antigen or fragnent thereof or X
Nusikettiead agpat caticpdndg totiom awtentor lighidorhbe ivasehalse somprises
such a response conprjses, a pr,oductj.on of at .| east_o :
orana AREHS| FEICTUER dpcater & he 6@91?@ SEEYOR) FTHIE g@saéls Aiular
of T.cell WECTIRC bl | (i) t0 concentric internal
aﬁFﬁ g?§3%2$%ﬁgﬁleﬁkélg%pggégﬁﬁgggﬁghgﬁ?fgeﬁ of

i N{eBfi@$ lsideARall, a0t WHRR "the @ERing deotian sutbsdsandbe tamavlar structure
capable of eliciting the formation of antibodies in a
host or generating a specific population of

| ynphocytes reactive wth that substance. Antigens are
typically macronol ecules (e.g., proteins and

pol ysaccharides) that are foreign to the host. An
"adjuvant" refers to a substance that enhances an
antigen's imune-stinulating properties or the

o Y Y e e o
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including, e.g., a pharmaceutically acceptable

carrier. The term"effective anount" neans a dosage or
warwani37suf fi cient to produce a desired resul t PCTN82005/017544

desired result may conprise an objective or subjective

i nprovenent in the recipient of the dosage or anount.

A "prophylactic treatnent” is a treatnent adm nistered

to a subject who does not display signs or synptons of

a di sease, pathol ogy, or nedigcal disorder, or displays

only early signs or synptons of a di sease, pathol ogy,

of di.sorden. i Blred AoRdHHReRirehaf fell beyond the

th%mkﬂP% %8P8§Mg$ﬂ§ﬂ?§ﬁﬁﬁgg%%?ev%nt?ﬁ%, or decreas?%g

t B&1ihg Séctih, SV alaRhagal bperdecre aneingpaffiién gyossoectional area

medi cal disorder. A prophylactic treatmnment functuﬂns.d

ato perpritevepnt welpsity Jowesapngthto &gl vignifigandieguaigmegy ot hquid.

di sorder. A_"prophylagtic agtivity" | Act Ly f

ai3stn . tpfpracotbaiies; BF by pritoat JuflhBE e Vb oute

p i 118ind abSHD L ABEIBw B LPPEPEPI decn of the drum,

tgé¥g§$%fﬁg?? &E@nngéhinistered to éﬁgub?gzt who does

Nevhetbis Rl alyirts exgasdsociraymiptentisllyp fdopataodlpognd dhivesdly Bem a

di sorder, or who displ]ays only earl I gns,,or, synpt ons

obecsianiss isgpipe eHsRHRBbeIgY the WbpeaErp St Al LRSI

pr ts, or de ; i e SUBIrRES an upper and a

dgﬁéﬁgping %nﬁg ﬁ§f§§§9&5?§gégéfgg? Q?sor ér. A pp'

" M abasidreialthy caps ekl leggent of (i) sobpaniatly (emgspherical and

nucl ei c” acid or polypeptide) refers to an agent or

c ¢ipsbsientiaibt elliptiaab wflangifudingl 5§5408hi ng, preventi ng,

treating, or._decreasing,devel - pat :
LGB, O AR AL Mol Sl A ot pases
t Rﬁ%h%ﬁ?ﬁ{e @R vl 1ena bpkRs itd tHe #ghlavtRudéingp| Eiesapparatus can
synptons or signs of pathology, disease, or disorder, |

i Hutiirc kotpeiat memt addtieri pibstastiely t tangprsiablybjnssitiopgst  inlet
t he purpose of dimnishi.ng or el.i.m nating.t.hpse si

o B TSRONPOPS 501 B it ety BRI ER or Rh¥HE more
“Lhal apsy %a&allslcsﬁ)hé/édt #om lode 2HoRER A1¥hg YheOfesdd caB@fference. The
sdch' as a AucPerc a0|d? vector, gene, polypeptide, )
pratehtial uysdaansehe tiuiddnpbs ittvb-phasenBowadd contagt the wall with

S R e e —
S#}%?ﬁ%@%&%@(ﬁ tr(])gwétrtRMH gagd $hid3th1{ rfal?%& ‘(Bgﬁom'%f the vertical

yusefu agent or compou . 0.,

NUEh@ Gifbid beingPehtvRest ibgelhd fdi clidvesint hiat care afethe drum.
or conpound is useful in dimnishing, treating, or, .
el Advanagenglys tuhtargaghisllpposiyonsd dnst e be fhih e pp gferior side of

di sease or djisorder. The term "gene' 0

15 Seghavabr o ss S ek peqkoiE sk BheY Servhe o
fUDGIOR 1 FERER folRitbCoCRatt RASE e neRel. albé edsulting smooth,
regulatory sequences required for their expression.
Gapresvatisal flovebiithe loit extbe doten diNise dowh eiivinggsdts residence
segnents that, e.

., formrecoqgnition.se nces for
ottires Defetst @ienshiviz Mythe gplorrDEr TIeGRIESHUB oGP GRgfRFan serve to

requl atory regi Qps):,. .. can be obtained froma
vé%?gﬁvggfogggFgg%%mﬁgﬁﬁﬁ%ing cloning froma source of

| NbgEHSt Or By bpeeds g the oprekdtoVinvartiopr adldtedn open core
sequence i nformation, and may include sequences

dekifigad ty tle sravbr desitared Ipanaewbedimentahe ppan gore hggsufficient

nonmencl at ure used hereafter and the | aborafor gt

presesscRgeiaenal area &p perayl YIRoE v eﬁﬁﬁ&?gp%rgregage ﬁ‘gimc%lb,out one-third of
e i fodh Icfi 2961 sTERETHast dtraindficht BF RGEH fin the

gﬁéﬁﬁ%’?éwgéé @?%%ﬁﬂgg%ﬁa gre tﬁ%%e wel | known andq

commonl y enpl oyed by those of ordinary skill in the

art. Standard techni ques, such as described in

Sanbrook et al., Ml ecular Coning - A Laboratory

Manual (2nd Ed.), Vols. 1-3, Cold Spring Harbor

Laboratory, Cold Spring Harbor, New York, 1989

(hereinafter "Sanbrook") and Current Protocols in

A A o ~ o S g,



fragnents produced by an Fab expression library, or
the like. The term "epitope" neans a protein

waeledwsnndmant capabl e of specific binding to anPCT/US2005/017544
anti body. Epitopes usually consist of chemcally
active surface groupings of nolecules such as am no
aci ds or sugar side chains and usually have specific
three di nensional structural characteristics, as well
as specific charge characterjgtics. Conformational and
nonconf or mat i onal epitopes are distinguished in that

t he bindi ng.to th f 1 g
{ YAPPR enlgl <%11 Agiok orxr<fE &1;:1'? Eﬁgfﬂggﬁa\t/ tgnﬁ?sg s8diidRhl halt@Hermit a

" Aot 9@16(: b}l' Bﬂh@greﬁfeﬁﬂﬁﬁ@bouﬂm an/san(2 ﬂ/fsek;) $ay, fomegboiti &S to
or "pol ypepti d ragment of the antibody that binds an
aﬂmngéﬁcmANCQﬁﬂo@éh@bmﬁdlng site is formed by those

d f th ti bod t
AR5 o B SRR, R G, O, g
S o%té]onea et QQ %{e‘ae{o’ Fl%vide’ th@oﬂg‘bvsﬁl BRCyghe® l@lﬁétt&)n as the

emstry Mol ecu Bi ol ogy (de Guyter, 3d ed.
186r9lis fonek %ﬁhgtm thd dfim.e Wiake moRethenising aneh iDgh if present, all

ed. 1992) (hereinafter "Watson

elnbiis oF aﬁlﬁar@hgwslwr%@msé ﬁ%PéCH“iPe‘ﬁS %ﬁ“b&?‘ ‘%SF%‘PDNﬁEQ“ 19 2 the
re for rposes. The term "screening"

d@gegﬁﬁi? eﬂ2$%$BH% process that identifies

Ofjo30R ol ﬁplﬂn@SexﬁBodlﬁﬁn@rﬁSlﬁmt by dotridonsefsligh proyide an

e.g., polypeptldes of the invention, and rel ated

f gjacrup akygdipgi tedhd nmreaapmg“ﬁwél uiher Wfﬁ&é@euff&ﬁm for
aci ds_ encodj 1

o Ru5R RSB B b BRSSPy BEg PR i e

aﬂgﬁfflﬁ RE4 Bthe %%seﬁ)iﬁ{f@)ltl@n @ﬁlcaltl)y |shatilin@fis Bortesledcd theextent
ecueto [ l'igand or to a receptor, to inhibit

cetat therlajuid & stitledifo bogieater Bian abputaqmq-@md.crf atTeypiution around
virus-infected cells, to induce.or hisbi t
Wﬁ)e EF%WW &, copgogﬁngesrmgﬂlgl ?ﬁ,'{l}lﬁ él 1s tl){gH:aﬁ'}'; selected
f]%gis?t UGS s (ﬁ)nl%ﬁ ntg Pgﬁﬁﬁﬁlgdveﬂdﬂwr@xtérﬁ}%thBiﬁumldﬁd (i)

Stem or "an ex vivo or 1n vivo
apRividiag b@ﬁfﬁcidiht thhen daﬁrxetemf Thmlvamﬂg],ulckmlemm entering the drum

T et deh oo, oe-tagh 1 gtk ¢
f %tzsﬁf)lg @%@ﬁb@ﬁfﬁq e% 'f?on% Yap3hd 3 p{oeﬁ & Afys&Pi(i® Q@ 0 fit/sec).

gens. tlon Is a form
Ok BEiGR A didinéts GRe ﬂyﬁﬁ:@lﬂy greaat It}mm #bodt phetsircaich as greater
separation are achi eved sinultaneously by, e.g.
expnebsiichmefery egelabovt OmeteEy ker , whi ch in sonme

STHR " LR R 55 PR L0 i

V&t ?)ed éc{h%eakdﬁgar"ﬁ'ﬁllf eJd?acbﬁ’tC{Héd&mufl&r stﬁ)bwf@| eThe wear plate
| ucirt'erase, beta-gal act osi dase and green fl uorescent
phesteits against tlosioh] perticElatlgcdirorg dAeqokénes operatiensewith (ajr and

d dth
obtesl 'c,v?méﬁc?c'rl%fpgﬂ s siocafiesaierion o o B S 4R ©
di@@éﬁ abl er t a%pharfﬂﬁb ?Sthgl ?Idi'sé}ﬂ Hlfveﬁtléri QB8RP @n annular

rate wth an enzynme, or
a@Mu&h&e&hﬂ;hys%hfe@Ito RreRas rathintds Giom gaepingtp the drum walls.
detectabl e signal either directly (e.g., by utilizing
a Iﬁ;h;nﬁﬂh@ra ﬂashmsz[onm emg ral(pnegmﬁ@)ts spmenais &fsqll}l/ creep up the
el hr orogent Sec%lr'}gc%LXIement secured

il ag provsd e Cn BRI GE SGaIeRg

accaoppl i v Uﬁﬂ'\}e@éﬂ D&ShEﬁGS:ross—
D B B B B R e oponcus

nucl eic acid,"” "exogenous DNA segnent, heterologous
sequence, " or "heterol ogous nucleic acid," as used
herein, is one that originates froma source foreign

to the particular host cell, or, if fromthe sane

source, is nodified fromits original form Thus, a
heterologous gene |n a host ceII |ncludes a gene that

I N a 1. .



necessary to join two protein coding regions,

contiguous and in reading frane. However, since
wendvancans general ly function when separated fPONUSINES/017544

pronot er by several kil obases and intronic sequences

may be of variable | engths, sonme pol ynucl eoti de

el ements may be operably |inked but not contiguous.

The term "cyt oki ne"” includes, for exanple,

i nterl eukins, interferons, cheookines, hematopoietic

grom h factors, tunor necrosis factors and

transf or, ahe h1QSRorB tRVERG the

LRRD0 TR SRR ARk o A s bave

agtieat blféﬂmenprv@moﬁewﬂmmg amd e ffudle diguidaphass. ofl he annular
cells of the inmmune system In the present escr §%> 2
angluaghzi mgdvealtggeﬁ@ﬂ)e papeeed by h@mg@%ﬁ%‘ﬂ Qv%w reduces

t he cont ex t i d

- sepiagents abatsty PERRATOE R, nf SriRb el up AR AR,

i m@ ged t 01§ €fRfthdrO eRBEdiRfentiDKIR: QbpSHaNR e@ﬁpﬁmnhsmanway
unl €ss statéed otherwi se or unlessit is clear fromthe

p@fdm@sdl ianhe cintubartwalhdor thhipsrriose abproyifeng aasess tPcShe interior of
exa the expression, "a conpoa q? selected qﬁbggcml
Sélofh“ﬁmsfoifﬁ aB‘FlgAmaB‘t%ﬂ‘i‘Bc"Can Sthen SEVRiE + 315 fi
a' ' conbi.ngt | q a 618 -circ@har BvallCthrégB, which it
ASEIPRICA % @’Q‘E‘}%\‘/‘A’n @Ss agdlotl ona?lrct g?nrs are
%ggged or otherw se characterized herein. NDLECULES

AND METHODS OF THE | NVENTI ON Mol ecul es of t.h furth
| 0@ i on ( eﬁs;;earhejmoﬁgemq Qﬁ@ra@\ps ofithe pfﬁ;@mlp}septlon can further

g%g]@gp %%gé % OB%E%SE if’ e)rtl aar e fethg nﬁ&dlﬁ Section providing

tr.eaL- RO S1aBfing 'd%ﬁlﬁﬁﬁﬁil?'fﬂ)nﬂ ltl‘idi’ééiﬁérsoﬂlﬁhe abu@art@eward the circular
responsive to treatnent by interferon-al

pha
pavdli end ardviding sempeetasgoticabadte wnd khe, prrenlan wakk ey gigecting

such_as, for ex i nf ti

o Sontsy vt B e B 4R e 5 DTS lliment

t | Afcahi®G¥ Bblﬁéxfﬂ 119f aeaum shape,
r{ﬁe gg@gq? ?gerggrgrr%gt ﬂ%gpg%gte rggltcrrecr?t Wlst h | FISI- glcp())ha P

Vlﬂaﬂialllyci&daﬂemtﬁeﬁﬁﬂ;tenp@ﬁ theftesh dhvar awd bodtdtane giel ypper part of the

undergoes two distinct | i near hases .of de%ik>9wnland

( Fiaghy rdsumpbut\gigienih hat @JWH%&! VaPOTS (1Y ELE K

282: 10 Q7 d
t rpéeveggscﬁx golde;l‘-l']?qr%ﬁcpﬁﬁ 'ﬂ?IJ. Pé(tﬂp{rg\g Ecg{gigh%?g/ :ﬂlg:ﬁl%ﬂt%a@por The

t hﬁ?@é’yd\jaﬁtag@éds%ﬂ@@hﬁ}ﬁédbe .20 b Hawirigniuéfidientquitch vitese conical, to
medi ated reduction in virus production iin the i.nfec

| i prevent globkingand ligoisc Bweracant The delle pa@ﬁ 30 RAPpESe: &'(gatlons

agai.nst infectio

r e‘ﬁ@ﬁlégngrwgwagf é@af g{ig@tége d cok\éﬁ& gt \Aapgé'lﬁﬁﬁﬁ passage of air

Ui 8 fe56 006 BDal@Ri Byl Hepdrynedéctinhate nﬁlfnbw airﬁl size of the
cl earance 1s observed. Tﬁll s second phase of viral

cl afornions, duriggnerahl gpebrioneménimabhétevagordiffisgsainto the bottom

(TNng{q%dfr{;erg Ie'?(tetéi%ughé lglE,q,o%ng, it L rgq%%)ﬁ%f ltllgvgtrgﬁlqi@g é‘élxtures flowing

pl q Stfll? W 0519 tﬁenb&n' @anbéi%c?lgleﬁlalsorﬁﬁﬁ F’cﬁ@%ﬁtﬂehﬂﬁhhgh Without

¥ 8h "ot "ant | gen specific T cells to
I%é‘rﬁ)‘iﬁﬂﬁab & ﬂndknltay)er'laﬂlcoﬁe bhrﬁbulﬁﬂmﬁ ﬁﬁrlnweepart h&thesltemehd on
ion of Ribavirin is believed to be due_t
au@maﬂm i Brusothetpegfompiions atgrsivariagepyslyi Sslffﬂ%%lﬁ g EizZE o prevent

t he nmechani stic hasis.of its.effic
t heaks W%qu'ggllr}ﬂ\l- fnph,lf Op-GMbQFiman t¥1e éb@t%ffgenlgbﬁé\%ﬁatrétg@ with at

”°1'3a§te ongi éb%ﬁ%ﬁndlgi %Er&%p %&ﬂamlohb earnap b@sstaual g netungular

i nuse (genera non-r esponders"”) exhibit
much shal | ower V|ral Ioad cl earance profiles (Figure

I A). Although the present invention is not intended to
be limted by a particular theory of underlying
mechanism it is proposed that antiviral activity in
surrogate assay systens (such as those described in
nor e det ai | hereln) may be predlctlve of

Y o Y o o T T L



The therapeutic efficacy of |IFN al pha nol ecul es tends
to be dimnished in part due to dose-limting

W0 o005a137ies, e.g. thronmbocytopeni a and neut r opPeI/ES2005/017544
Al t hough the present invention is not intended to be
limted by a particular theory of underlying
mechanism itis proposed that such toxicity may be
associated with anti-proliferative effects of |FNal pha
on platel et and neutrophil prhgeursors, and that
antiproliferative activity in surrogate assay systens
(E,gggra Snd NMOSELARS Chh De GeltBrLddnVithpyrfbatipnedingingvie sofe from
the relative toxicity of an interferon-al pha nol ecul e. .
Thbsyt Homeatoun200 ooy’ (8x%o Siltinds Eresprsfosatioms gap have dimensions

| FNal pha t hera may be di pihi shed in, | EN-al .
L o0 LAt ey %, 0 SN D ER AP0 ) recngis
act %&}{ 105hak! c‘ﬁ‘%f(wo 6@{ %%%Pbﬁelewmeﬁﬁé oBflpr G edffle is

Vv
t ABY ARATH it B feron na nol ecul es, such as
ROEER@NIR0 An(dxttne Fingiranframfabodial %orte eborts202nof its surface area as
Hof f mann-La Roche Inc.), | NTRON r§ A (Interferon ficient
alcbmpated to ecemtrispenting Sapafaraigd dgHlsesaYti 9P, exify sutticient to
| NFERGEN( r i nterferon,al facon-1: -1 nt , ) used fi
Rl VAL BN RS b FOE ) wca o
deschiihed Athdubs £xapR! Bfs a6 tysitallieusidnin teniower patthef the
e?i?gcg:utn?%f AIUFN- gl pha1 gﬁ: t he pr o}’}igf elrrygti on of human

Daidilel syetivmon fdhe éiug mutiple atftes vedyybe used phwaHldi ti on,

dose-limting toxicities nmay be r ced as. -
adiHist er i n’gs %ﬁ% ’PFF'élp i}?ea.ﬁ)prggqsl cﬁqliec?riegeéﬁ h@eéﬁﬁx{l‘ éér?m&flses a
whi 60, woul, de l’eﬁ'@ri%aﬂg JAfionBd,| QY EanGaNy efllinatitaQnBodr of less
at”"r'ower frequency than currently approved nol ecul es.
Exgdrbier thashbwanidde Retidh, thetbqot coinhamiating with ithe doveey cap

of representative pol ypeptjdes. of the i.nventi on. | t 1i St it

arsedhineend derthesconpyising Bhinle B SUSTHE Gibgad a liglid outlét"at its

i nterferon-al pha.polypepti: iBhie &gl Bs gubichbd b

eﬁeﬁ’aree?(ge TS‘SP?/O%%F} i‘%ﬁi&ﬁgﬁ‘be‘%ﬁ?‘dggpgg The i nvent i on ' Y

%@cjﬁ?@&%xt@ﬁﬁlli Beoltd gghide MTheobodliis edwmmgandslyliged tepwvide
I C

are responsive to_ treatnment by interferaonal pha,
parcligibledidupd tisseneeimabsioer enckaTECNT RS THF LR s coke

such as, for exapple, i.nfect.i o
pdPypEP; @@PW%@ Wﬁf}gﬁ{ﬁ}ﬂ‘%gx ?%ﬁ?%fnmuable' The liquid
i r]{a\%l LRL Yo AIRNP A ok Wet PosiBWE Bu@n Frevsu@xampdent cavitation in
antiviral activity, antiproliferative activity, and/or

THhe gufibeméidh strveoto aasiariliquid Botempbpypdstdraas Bie aps may
i nvention exhibit, one or nore of the follpw n .
prospur s eadditional digiczepl o ForReRBL &y HRETY iﬂi?aa{l r‘%&’f ey ﬂ%l?/m:h s
conpar t ' 1 13 UiBePEdudRe vortexing of the
[ ntggré’gglg‘ agg?a e@ %@gg%ﬁlﬁ%ﬁ%gg@gnt ilati onuactgiv\?i ty &
COERAY. ebigufl Porfiedsangirctde lifhdatp diffiobly pepurité and can allow gas
i ncr easeg§1 or decreased antiproliferative activity

c cofavedith theliquad Erte HieePUnEN- al pha pol ypepti de. The

reference | EN-al ph | vpent i : G
se@ﬁ%ﬁce of g?f@ﬁerﬁg&ﬁ%ﬁ’ sﬁ eIo geﬁgﬁ%/lﬁgg%hléﬁt% to an'apparatus
@Eﬁ%ﬁr’[ﬁ@ bE I AherSAaiprAss hir il P feclaB lquéssah@il. DWhile quench

or may conprise a sequence of a. .
nadaur bwydicsedyrintonthe( boat, thisithay cgyse) liquid evoriexBgatgha wavy
pol ypepti de. Exanples of sequences of naturally
ocgasfliquithintontage f er on- al pha pol ypepti des incl ude
se ces of, hu | | ' it i3 e§pecfly desirable
fo&'ldgﬁan'pl e,Inhalﬁll OgF I%Iﬁlg[ g@%(%%%}ﬁ?%ﬂkfb@ﬁ%gt@ §ﬂ§ Y
h%?}bahpn@ vt GHEQ HiB: MRor fou kdelelalqubactPeil (I8EEd © about
NO 46 with position 34 = Arg), hul FN-al pha 8b (SEQ ID
NO 52), hul FN-al pha8a (SEQ ID NO 52 with positions 98
= Val, 99 = Leu, 100 = Cys, and 101 = Asp),
hul FN- al pha 8c (SEQ E) NO 52 with position 161 = Asp
and anmino acids at positions 162-166 del eted),
hul FN- al pha 14a (SEQ I D NO 54), hul FN-al pha 14c ( SEQ
ID NO54 with position 152 = Leu), or a sequence of




It is another object of the invention to provide

conj ugat es, such conjugates conprising one or nore
woomspad7ypepti de noiety |inked to a pol ypepti deCDUS100&017544

i nvention, which conjugate exhibits an

interferon-al pha activity (such as one or nore of the

activities listed above), and which optionally

exhi bits other desirable properties, such as increased

serumhal f-1ife and/or functi®dnal in vivo half-life,

and/ or decreased antigenicity, conpared to the

ngn- conj | f8int3ReEirste hosoNIThgahe diseatyutor for

eﬁﬁ?%?ghggﬁ%%%g§9@¥??ﬁgggﬁrﬁ§gIearing a virus %rom

cedcySleiqubadt eitlcad ddvatthgeouslyuwemprisendawadatdly dirgfdeRspuEss 1o

i nterferon-al pha nol ecul e, Euq .as an I nt rfe{on-algggsﬁe

ceffpaigapid quemching angd adgyil gpeawed 1BicHACS: a%gﬁﬂe’& R
as, for .exanpl e, PE r ' ; i
o tirahles B Biscing DS ohisE @Bpof fisiibvoh et plugeine
(Regi Joker feron al fa-2b; Schering Corporation).
Exenplary viruses include, but are not limted to, . )
vi[0038gs of tiheold aniboidimeide thansnppratay H g, present nvention
exanpl e, patiti Virus,. Yellow F I ISy S .
NfPEDRdE b oot it Budiet SRS 416 Vi HEete By the anti
and. Boyl de. Vi §aldd ahdeayibsk Usong¥ublihaE Sedpls T lre  substantially
F@padnaV|r|dae am ly, such as, for exanple, Hepatitis .
B p¥ipei@iculi fe1aasineinal healPot trenbevty atfenghamyl gifectiyefflesign is
as, for exanple, Encephal onyocarditis Virus, Human
Risiffisiant {y, preseat PEPRRCStis A Virus; viruses of the
R iridae_fam | $ , U that further
I midefi cielgn%ny | rogl?& [ %ﬁaﬁﬁﬁﬁ?ﬁﬁ?@#ﬁsi Léilnlgﬂ\ﬁ rus,
HUER R SAThet 610 6te Mbbwtsandagtoxinell so Sarlmidowlet.usSych grate(s)
viruses of the Coronaviridae fam|]y, such as, for
exaenehior 18RSI zeootmsng Mikle lignid drairs gon ﬁ?@ bRRbbdovi
dae famly, suc

e l . i rises an
ATy R Ry BRI R, WvédtRon®prises

, VITtuses'o

Eaai)gﬂfﬁg\@ﬁdsg aRof 8 I:Mn\})r%é%hea& mbfy addaemll @rains for removing
e

Iratory Syncytial Virus and Parainfluenza Virus, . .
Villquig ®.0f a tide oRpt dHovensive liqddeutlaii This cendrthes prevsnt liquid
exanpl e, Human Papill omavi rus, and viruses of the
HFQe 30TteX1BRe fam |y, such as, for exanple, Herpes
Si X Virysg .9 n / theB}véitios &ohfa@i® a boot
eAﬂQ%@ed anﬁ?&?#%ﬁﬂﬁﬁﬁ?@Tﬁﬁsa %&gﬁigﬁhTHl - .
didhftefupRti adrpiseact §idé infet for itoiducingeflatante This isted particular

reference nol ecul e. For_exanpl sone interferon-al pha

c oniling hecsssahe disgid invembras b Ies LRI HEN EFIgR R gttt of
in.clearing virusesor .vj . j h iqui
Dt -l GERIY BRf SEpRRHY o phoMgpamy of i

Wd%&%%ni, RhdlBBot &#CHe @§uiphed ve¥aont @r 1Gerongzates Hooffluxant
. Sone conjugates of the invention exhibit an

i neidaame dAdvantageafsly, & fivianghozzle or nozzles can be located below the
activity/antiproliferati activit C 0 :
" chospahla R i e 1P i o RATRLTL SN poin

ratio,of [ | Bl

a§¥F§P¥9?&%@%&&8??ngg??%ggggggvity) conpared to the )
r efopagnce | AN appphiag thd Bvehton, Gydjosgdve deatstuckicontaging resid
such properties nmay be particularly,ef%ective I.n tion tub
t rmay ehtated byiindirect pansadt MaHsilug gRhinA 11TshRRMeCep fPugn tube

virus |isted above, such f or. | .
Su‘??ﬁ‘ic%éw?ll?ggi’ré’ S} JTD4CS befote n’rpﬂqélflgg\?g}\;itg% ﬂéﬁangggé?ab]y, the

t herapeutic efficacy over currently-approved

i nterferon-al pha nolecules in the treatment of HCV, in
one or both phases of the biphasic viral clearance
profile, and/or may exhibit reduced toxicity. Somne
such conjugates may provi de enhanced therapeutic

ef fi cacy over currently-approved interferon-al pha

nol ecules in the treatnment of Genotype | HCV. It is
anot her object of the invention to provide a nmethod of

- . Y



conprising contacting the cell population with a

pol ypepti de, variant, or conjugate of the invention in
wapooaarm ef fective to decrease proliferati onPOf/UB1965/017544

cell population. The cell population may be in culture

or otherwi se isolated froma mammual (i.e., in vitro or

ex vivo), or may be in vivo, e.g., in a mmal, a

pri mte, or man. These and ot her objects of the

invention are discussed in mye detail bel ow

PCLYPEPTI DES OF THE | NVENTI ON The i nvention provides

novel interferon [ , [l iab&hty260°C (300
r GrRerale s tﬁee}?}éclﬁﬁéagg&' %g{j%/{g‘gﬁﬂ fg(glz aggﬁtlr?g qib nve r;[ %le on" .(

Thesdoer PherpR et wile(iR)fad. t he invention” is intended
throughout to include variants of the po%ygﬁptide tact with
s@@dBhces diTbe museue Feeasn mayathss henbaairdely inlgeR} gontact wi
invention are fusion protei i:Si i hed.
o R P S R e SSRGS AR Re Bl
pﬁle\ﬁprgﬁ)l&' 4855:8 cohP&etion s8I0 arrh @@t atlg tigf flvids armlisptionally
i Nt erfe bn-a} pha codi ng sequences were recursively
 BaRAD} Bewtiorostéom, hehvimapdses afchrsesiionysuck dbafiiha hydrocarbon

ol ynucl eotides, from which polypeptide f th
P ednbrlonmbs bedtes belots Migre Al Petuf £%i fie fyfkfre stream can
| | brarie f onhi | ynucl eoti des and/or for
ob?é‘?’?heﬁéeag?%e?‘?éfe{%ﬁ%b‘g 'eiyc aci ds used as the .
Syfupiaf at es e winsatitaieve theflue pasentetiytbe Aet conveshen section
al'so descy!bed i nfra. Exenplachpolfﬁégﬁi?es of ihg than
i aubenbandnisi generadls 1pes g pbodie8 %&Tﬁ)‘y g ¥e g ©sS
identifli ' S D : 5 ;
N e e
S | <200 i dald s [t NGy &oir® the
I @Wg%& (I‘,S'EQ)(’O@ OBt SFQdakd My he &idet oiiBEQ

NO 10, SEQID NO 11, SEQ ID,NO, 12, . .
Sk deby, N& edBnplSEQAY dOaddedl, toshe hyprogeybopsfeedsiqsk| ggntaining

r 16, SEQ ID NO 17, S ID NO .18 E
SEeiqd before (gg_g’ftelsb@qng, thﬁ%{m)g% ?‘E‘}aﬂbéfg& g%%% B&&Jr phase.
fras : i 10cd¥PsRbm. SE
P%wélﬁ59§%%ﬁ%§eﬁé‘%§@§‘é%l¥§°ﬁ%ﬁa§?@ Q1D NO 30, °
SEG)43p NO 31AnySEEEN MEaBD strSEQ rhdy Ko Ig3tedSEQswptheated in a

34, SEQ I D NO, 35, SEQ ID NO. 37, SEQ I.D NO.38. SEQ.
| DonBcson SsEQn bRBRbIotaES TORECAT TG FEPRE RS ien of

SEQ LD NO 43. and. NO such
pgﬁé ?Fd@?ﬁ?%¥¥ ggg%%ﬁ%}iggﬂgﬁg§ggﬁﬁbre addi ti ona
a;[h@&]aci d( SPhe BikGlte @Fearh Ghayehanpdbent 3l et dtiouh5HEC (600°F to
add

ed 'to the NNterm nus. The invention al so Eécglvizqgs{ bout
f USIOOTF) retareithis flashdstem rindghe dlasle BrASFYTS Ny P akqut 275 to abou

| ypept i des, . and .| d { o, -
N
pgg%/?; €5, ths gg}%r%ag A£58TRbMAREPPALY R Atk desnivifiugahseparator
€ a

conpris sequence which (a) differs in 1 to 16
anbe@e@dbngasht bbtie FapomoSEe) fronNbe drumgay by used to remove

conprises one or nore substitytion relative
| Dridoanmousts| Qidiasis FPBhE NEPe R CER vaser B asgfméi‘é‘%%ed to

V51P; ES55A: . E65A: 8P : ; h I {
VoAboe e fist @8Rk R befols et Bt ERionone Subce, for

S%Qaﬁlé)'% bhtvidenbbodt 45 aftl about F05°C (R0 9, 13007F)11Thig Deating
13, , 15, or 16 amno acid gositions, e.g., in 1-15 t th
aninap oaairdn pesitdcios sedtion Tubeibank ArsTeatly toibe bapKsnearest the
1-13 am nq aci% ositions, in 1-12 am no acid
pd@ﬁﬁﬁbﬁ@?oﬁgﬁti%%ﬁ?ﬁb acid positions, in 1-10 amino

acid positions, in 1-9 amno acid positions, in 1- 8
amno acid positions, in 1-7 amno acid positions, in

1-6 am no acid positions, in 1-5 amno acid positions,

in 1-4 amno acid positions, in 1-3 am no acid

positions, or in 1-2 amno acid positions. In sone

i nstances, the polypeptide further conprises one or

nore substitution(s) relative to SEQID NO 1 selected
fromthe group consisting of H47Q V51A;, B2P/ E; A53T,

-~ 1 .\ 7 ——— ™ ' ARIA A /M~ 7



pol ypepti des conpri se a sequence which differs from
SEQIDNO 1in 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12,

wa 30054437115, or 16 am no acid positions, e.g.,PCNUS2005017544
amno acid positions, in 1-14 amno acid positions, in
1-13 amno acid positions, in 1-12 amno acid
positions, 1-1 1 amno acid positions, in 1-10 am no
acid positions, in 1-9 amino acid positions, in 1- 8
amino acid positions, in 1-71amino acid positions, in
1-6 am no acid positions, in 1-5 amno acid positions,
! EOM am nQj ALl hiRQsidel @48d, diNpdresht@d®s NPar®C irdtios, etc., are by
positions, or In 1-2 amno acid positions. In sone
| Rt @ c eSinldsh eotharivspeptaiede af teferhisge 60 RPLIBRAINGNET FPmponent

nore substitution(s) relative to SEQ ID.NO. 1 sel.e d_.
f fesudes g p@@pow‘g@ﬁ SRMRRPCS} %M‘fd%a %@E}lﬁs PO AR with
2P/ E;  A53T. : . . ; und68P; LI |

| ATnegporaRn gt Eoptp IR B Y i e

t E@M%?' ypeptryg@ex Whbh t sn aamouwitercbacanraddphar acthewiajue or
(e.g., antiviral activity, THL differentjation

aphiameter,is given os a dist ofmper prsfeaghle yalyes ang loyyr prsfirable values,

such pol ypeptides, further .coppris :
S VPSR AR 30 e s e i
adged u’bgergj?@f.eﬁléa SHINE BMPa 1OWAE prét¥REd L Alhe, abg@dIREOWhelRa ranges
fusion proteins and conjugates conprising these

paky pppiatdedisclasdl. i sol at ed or reconbi nant nucleic

aci ds_encodi ng these pol ypept.i des. The.invention also.
pl®¥MHes is oﬁgt‘lé‘?ﬁ Welge}&%‘ﬁﬁ&i%f S AISHIL B T at{/‘\’ﬁipé?{’e?nes of

h ' whi R ;
P PSR SAEa,  oss  Bkorias

C QBRI iHags flblewherestinyt tidpiets B665i4uidebmat disgersed 1BEQe| ®PNOphase
1. Sone such pol ypeptides conprise a seoﬁjetnce» whi ch 1 rai
diffdvens ttroegh SEipel D Kloar Ripemist flow Igokylikestastgnoving gmall rain
9,,10, 11, 12, 13, 14, 15, or 16 am no acid positions,
e.déc.’l? ®$n 1-15 amino acid positions, in 1-14 anino acid
pgﬁbéd ons, i AnrkiA306W RRraies & pasbhisenBow iwhete 1Ruidrilows as
acid p!ositi ons, 1-1 1 amino acid positions, in 1-1(% .
ansireamaon thepinside sariase of @ pipanshiha yapes ipwrodithe 6ers of ithe pipe.
1- 8 amnQ acid posjtions,.in 1-7 el i :
RGO oo By SRR ACY SRy omece () fsee), In dear pipe
ac! Ay&osx %&t%évinw hichis WLV ACT Sy PBSHIEts @R Siquidrard oBserved in
am Ro-aci posi t oﬁs, or in 1-2 amino acid positions,

| Rhé o6 df Mgt wpoefow! he tiropipp epiti the Lif uidtusesllycdinsraus ard only a

one or nore substitutions relative_to SEQ |ID A
s et w0y 9T HGS GRIEk ol Qteg g ﬁl}as?é? Gy ‘%‘?W usually

FaaR s Ry R G TR R

| ngheNces, the PebdspRR icdmpexdsl bitt Bastn two components:  volatile
i nterferon-al pha activity (e.g., antiviral activi t({, T “h
H Hyddodaftemeand apn-onlatits hydresarbensd/ Bie mt floreih AefOR{anGe Wit

activity). Sone. such pal tides,furih [
o bRl AT i CAMPRSS T ( S PIekd i - G, BF4iB0&bons

added 1.9 if Uglaﬁtet}gﬁgﬂcﬁiﬁ%n vip&.invention al so provides
fusi'on proterns and conjugates conprising these
PojowsEPt | desa moekss Sol abekingr hydwoathion deedsiagk |18 of the present

aci ds encodi ng these_ pol ypeptides. The invention al
priovendion asdliusiaied ip Fl(gelcwrhsgﬁ Pr%?tﬂgeaplﬁ acarbon Igﬁc?s?ock by

eac onprise a n [

B

Kgﬁ)fﬂ §1€ uppBeconbetiont et iidi1 lof alshéAnt etagkiny fuinacSE Ivaporize a
1 1. Sone such pol ypepti des conprise a sequence which

differs fromSEQIDNO 1in1, 2, 3, 4, 5, 6, 7, 8,

9, 10, 11, 12, 13, 14, 15, or 16 am no acid positions,

e.g., in 1-15 amno acid positions, in 1-14 am no acid

positions, in 1-13 anm no acid positions, in 1-12 am no

acid positions, 1-11 amno acid positions, in 1-10

amno acid positions, in 1-9 am no acid positions, in

~ e - L ) A — e -



pol ypepti des, and isolated or reconbi nant nucleic

aci ds encodi ng these pol ypeptides. The invention al so
w@e@siltss i sol ated or reconbi nant pol ypepti desP@iiusivos/017544

each conprise a sequence which (a) differs in 1 to 16

am no acid positions from SEQ ED NO 36 and (b)

conprises one or nore substitution(s) relative to SEQ

ED NO 36 sel ected fromthe group consisting of MIA

| 24P; FABA/L; T51P; Sb5A; F6ebB¥: F68P; F90A; MB3P; LI |

| A; V 114P; F124A; 1127P; and E160D. Sone Syph )

POl Y BE BF ke e 6AHIN hftPtodfosA LRI ctrodm AR dinfpiising fiquadndroplets
QIDNO36 in 1l 2, 3, 4 5, 6, 7 ng 9 10, 11, 12,Th
1&mylingl Bon-uplatits lydrecsrbansdn pesitls Bydrocasbep/stepy Vapgis” The
amno acid positiops, in, 1-14 am ' it t thiduch
TrbenmehgRes trogrisoferapiGif Y Srdidhanu thug
POS. L - NLHG GCiHe RRSI btkc@fSupdlehvib@ thaiconvection

a%%@méggﬁfﬁﬁﬁé?éﬁﬁ 179 Gnino aci d osi%ions, in 1-8
agdctien aai ichs pOAist iflomsyelbeitylamd arfirstollaw idirepiddst- t iThpProgeps also
1-6 amino acid positions, in 1-5 am no aci 0Si L]

- orpscA G eITEE R, coalrses Peiniy GG epiiiing at
ppsitions, of jn.l- ' L dnP Sl ABEn vhPorSRNE flash 5 to
iE?FdhE@%Pnt éh%$9§%%%¥b%§;?ﬁ?ﬁﬂer§conprigesﬁone or

MRS kst iphidel 19 a ig@liaphase 160 aRERedngte 86pas phewt®td the
fromthe group consisting of P26L; H4A7Q .T51V; Sb5P/ F;d.
VEbter ddm8ction6eaiordDynd fgice o SIOSSQYEr PRRNE V8 1 1€ Td iant
R125Q T132K; and _L154F SQme | - ‘s introduced
2, HE2homng dRa’s, He ST PEAIBER st s invoduce
(8 Bie 10 B do% ERlondeLiofi 7 ¥ fuFtdck 3did T ent i at i on

aé%|V|?y, and/or antiproliferative activity). Sone )
SyeU3pol ypepts wbed heeitt, men-vobmily ¢asepansaisoer iepids are the fraction

Bis3pol ypepts it e ooy e o

F of thhadreesehom tked il S IRVRRE 2 BObABOI L Fudt o) 2

Pr.OLELOS BN POND A3 88 HAIDRRP! MhisihRSHoRARERi dedl with
e

- afFApes or feconbi nant nucleic acids encodin% .
t hB§ 8 oREldsNLRIHdeSomifaEbitiug pbind ab@lesHOFEAV#EE). The boiling

i sol ated or reconbi nant pol ypept.i des whi.ch C
c ot i disributica o e hydipeasbqry feed; if fné?aéuﬁeﬁqti‘/ ?’%S fll"é“%’f‘ha‘}?éraph

aci.d.posit ] fr ) 1Ry NQ 36 &H3RSolkhien f
o TSGR G TR R T T PP e 2T RS (Sfepokiten fo
S Y Reial Beﬁﬂ%ié%se oMY (1992%F)s eqotenclatilebiindiudti édlermecursors,
fromSEQ ID 36 in1, 2, 3, 4, 5 6, 7, 8, 9, 18,

1 yhidiRareI8ige 1 dqndesablermalsculas et ewidanisoisithe garor agd dhen form
in 1-15 am no acid positions, in_ 1- ] j

p(‘x‘@k@ UaAS theoperais ﬁc?r}ﬁlgloéléi é(ﬁlcf)lglét?rte (I} éﬂ g HE irbges%ﬁil grozg?nssn%f the
acié%dggﬁitions, 1-1 1 amino acid positions, in 1-10

afi'no aci d positions, in 1-9 amno acid positions, in
1-[0854m no ariedhydrsédrbanfeedstockledn eamprescat jagige portion, such as
positions, in 1-6 am no aci ositions, in,1-5_.ani.n
acibdup8si ta gheyt poYes of %YPgﬂtQEi‘-‘&n}i’SEW‘?-on§?Chi feEik could
am no aci.d positions, . I ] | & oSk biasins il
S&?ﬁq%ﬁﬁ’hbyp‘g'?}{/ Bég?q-gigét?{%%ﬂ]p ;%’ t&?]@ e&grll}ggétﬁ ution aF{lSAg =
r e%nﬂt Rt SEQNID MBS oil, e Gret, Hirsdlahkermsend, hgasoline, coker
pol ypeptide further conprises one or nor

e
S ubphihibicom( sipckel aaphiks, teatabrioallp esked wwhdey dydrocrkate,
TGP PRSIV, R THGON NAGkR RS Tropsch geses,
D B R it v

| NSbampe Stredne iREhdipg Photmbensexhidbi bailiag range naphtha to gas oil
interferon-al pha activity (e.g., antiviral activity,

TH 1 differentiation activity, and/or

antiproliferative activity). Sonmesuch pol ypepti des
further conprise one or nore additional am no acid(s),
such as a nethionine added to the N-term nus. The

i nvention al so provides fusion proteins and conjugates
conprising these pol ypeptides, and isol ated or

Y L o o o g -



FOOY/ A; MB3L/P; NO5D; LI | | A, NL13K; V 114E/ P, F124A,
R125Q 1127P; T132K; and L154F. In sone instances, the

w@iognets de exhibits an interferon-al pha actiRCT/YS2005/017544

(e.g., antiviral activity, THL differentiation

activity, and/or antiproliferative activity). Sone

such pol ypeptides further conprise one or nore

addi tional am no acid(s), such as a nethionine added

to the N-term nus. The inventjion al so provi des fusion
proteins and conjugates conprising these pol ypeptides,
a%nﬁ@ﬁ% ?E Lika0y o RedtbcAibG Stkan®Clies RABHsNFacuum gas
t hese pol ypeptides. The 1nvention al so provi des

| sudlsaheryqras fodle n@t@mtmmmémlﬂdwdmtmsm residue, heavy

conprlse a sequence whi ch ffer 1o 16
adedl %3&4 Hiseidne oﬁfl@E@"IeD N@P H‘suf ‘gﬁlﬁfﬂr?s %@rbon

orggrsrgs?r%ﬁlgue Al i@ égOSIh&gI%%EﬁgBSId%{e B{Qﬁ% ' 0§a52401l/r651due

U° at®positi on at position 51;
PORIntik@esD@id &ude ails. posi tion 65; Pro at p03|t|on 68
Al a at p03|t|on 90; Pro at position 93; Ala at
pd9055]on 111Thq:1nxdr@startmmsfmdsm¢kma ha\m %nemlrwbemt pailing point of

124; Pro at - p 7; and,du S|t|on o o
(bsleetonbasamba P ooenais ey telier B 48T s38g osom,
S ¢S €1 1B0 DI FR REEm Batéll thireout 760°C

rr o BB AR R0 AIB0AARGRR I S E b g,
1](14(]12’,F) 13 helebondrbicaldy pfeﬁermdl feedmnkd ap@gemardhs OVE s@fur waxy
in 0-15 am no acid positi in O- 14ﬁ§ 1£ %f d
pof§$1tiil‘?§n%tmqsﬁh@lclrgslgﬁ?snﬁa 38 CBB@W]?&B with grigley Yarigps residue
ac'ddleRl§ést hl?cf‘@ru é&lso 11 am no acid positions, in 0-10

m no~aci d ? fons, in 0-9 am no acid positions, in

0 309%11 no aCAEi @S, ttho heavyi hydtodarbon feedsaickl lpopmheamzﬂsin the

inO am no acid positions, in 0-5 amno acid
poiper enmyectian Setomek the fureacs IpoBharfFedrsocki maxyorioanily, e mixed

aCI ﬁ}b O%nghl;e s ,p{?f}gﬁtgngzggﬁ?rg’ ét%cﬁot/% pée’pér%%ZaSblg gftelnprgﬁe]ater 2

ar]nAA & é%ge1a4j-e lThétpr&Q:%hﬁg Oh tHB he DGRy &UEATHHO |c¥1ﬁ3$¢1¢el &8sform
conprlse an ‘Al a position 48. In sone instances, the

pdinopapby dboseupf Ioethnamrqbﬂi seghomet. oft fropeeferred that the heating
substltutlon S relat ve t NO 38.sel e ted
t H@ntﬁr@EiJméiH% t) cgmaﬁbo ESE'}% c%ﬁno% ?réof tht Yfhace
8 0 1 33K rurNdck4 E; Thi b
S, B Y 56 LIS e 1
palcyp@plishdd, bx iapiof soalinitibgefanpe. @l paingabe \fﬁtetiytock through
(e.g., antiviral activit THI %fferentlatlon 1 of
2.t bariky f. heah excbang bey B depieh A¥EVE (e, PR CoFvectighsection 1 0
h_pol RL fpr
a;![g ?ro&%’ﬁo amn%g%am (Qgﬁea?e%r%égsz&goﬁgtt}ﬁ[)%eﬁpﬁ go%ltro system 17

t thdsRQeMpéafie Bétseen fivout BVEMA sbdat S0°0r @00 des50°Hx bneferably,
protei ns  and conjugates conprising these polypepti

arttie itsopereie of theeh@tﬁﬂu foadvtockLi| R eeaic st ol c?é}Flr?é’ ut 490°C
0508 PR i B B 00 0 B BIE 50 o

de%ﬁp“ 1y B twagn Ak usr?@ &Dhbdut 895°C (810 to 890°F
" EEEE%%ﬁfﬁfﬁﬁﬁgcdkue . ?s to be und%rstood >

t [@osThi l e the aepeaﬂpbéprehmilnlgpdllfommm pbte feedstek is vaporized
parent pol ypeptide are generally provided herein

r edneit & vaist %ifqaﬁél%%@é centappg Bawe, dreplety corapriing gop-yolatile

sdtnsitration tha Sl AL FROB ARIR NS (SRS Gt At flow

MBEgodifleCoUir¥abeibn @PRB0akIsEL Q0D fl/bapsthefliqaityis phestiteas fine
ot her pol ypeptides of the invention (such as a

pol ypepti de conprising a sequence selected from SEQ I D
NGs: 2-35 and SEQ I D NGs: 37-44) descri bed herein. Thus,
as an exanple, the substitution F48L relative to SEQ
IDNO 1 is understood to correspond to the
substitution A48L in SEQ ID NO 13, and so on. The
follomnng tables prOV|de sequences of sone

Y o " - —



t he convection section of conventional pyrolysis

furnaces. Only very low | evels of non-volatiles can be
wo odosnsd7esl i n the convection section downstr eaP€DUS100&017544

poi nt where the |ighter conponents have fully

vapori zed. Additionally, some naphthasare contam nated

wWith crude oil during transport. Conventi onal

pyrolysis furnaces do not have the flexibility to

process resids, crudes, or gy residue- or

crudecontam nated gas oils or naphthas, which contain

a AP RoR k ahirkifedWdheGaphaitase. This

[8%%%%§?ﬁgﬁ%%gggﬁ?@?%§Sﬁ¥§?§ﬂﬁ§§% recogni zed that in )

usiaghaselhastlotvds sepaney eliffiealt to separato intp iligeid and vapor. It is

hydr ocarbons fromthe Ijghte vo#atile hydr carQons liquid

wheasisasnip enaleseathiedineimist W [rgefrpRiets ot gl e contnupys fiqul

i mportapt to maximn t N, i :

- o dRRer pReEA L Mgy SRR oA T PRl 30 msee

ngmoVR)séé)i dreorBielr 86 abhamsy aeidsshrpeo enictiaillyesifdch theheansfer of

vapor phase and carried overhead into the furnpace i

chestfrorg thehiohfupreedseand jedugeheokingaspeiadly Heloyes ponvection

[ 0005] Additionally, during transport sone naphthas

aﬁ‘é:t’@éﬂt%q{aft‘lglﬁerﬂ%msqﬁe@%y crude oil containing ‘

nE(Sb’S\éil atil g, %HEI‘BBSJI nt §PNUE PréRARINVRUTIGH, Y&E Smist stream is

fdrnaces do not have the flexibility to process

r @ehddes acarduhes witr theangthod disdiveat inceanlds-roest B2 ARY/ Q028

gas oils or naphthas which are contani nate

W th n
v o eedlgsse é}tﬁﬂﬁb’f*\‘é ﬁ’f%’.let{-o’@dﬂ]e efRPOSYFE 4L a%‘i%‘?ar’?ﬁe with 15 present
pr.obl ens, . U.S. ..Pa . i Ch i Se 4 ' ahedrt i
PG 0Ty b aPa i brists R e W1y, o 0GP AL i
Vﬁ&ﬁ{d et tealiciflg we $scitynef e udst vichmfleadngndhacsat sxtion 14

the use of a first flash to renmove naphtha as .vapor .
amefcae s flagh 51 Geshtion I Bnble Vahdps coglese dho giist Hgpam. 1t 1s

' bet 230 590C
D Pk fRenpy sarersiopty Bl T oy pfe, SRECkSly
t H&, <P BRA 3084) IhérgLﬂrgt%er[yom Ichg dboat §0%sind makisprafeeably about
e

renmoved, stripp with steam and used as fuel. [0007]

U.83%. Patiegito Brefdd 0 sedush thehvalecityraf dheoishflow swepm; lgavipe the
reference, disc|oses,a proc t 1.n\m ze.cok .
dEpBEItBriection BURCH 15 L D4 A VS THESR) 0 f slpity gf less
ingid ' Iy fe®s MARABDEEY m/sec (30
B Tl 3R REIOR mlGL prehaDBED kB AR eerEa ™o
stfeaew), amd rhdve prefrabiglto tiss thae abewti cduékes (Aefaect ed

l'iquid. The vaporized hydrocarbons, 2$ifhaﬁ nt ai n hd
nd8039) | i ghtlt dofoand (teat HipHeoos AREHEon gsglas jg%rﬂned‘ flash drum
cracki ng..0008 LS, 6 ' [ d flash
EOPBU R Ly Teas] BP9 b EREombIUEN, L prefermed flas

f QUprEiBRdyobt dt MhsCeRt DSV hioRd pleferfedfiishaffeeidngy of at least about
preheati'ng the f eedst ock in tﬁe presence of a s

I,
craovh,cald ammshpreféravly Badhgefficiency ke at aﬂwg&qubﬁ%gfgt%ﬁ!so be
;rqu]e}%h%rvgi %gll%g t}%];q)rg%egli ?ng/ggtllcéhn }%‘2%8}93}? g)é %%%ﬂ c? 1é:18e%8§ L&Used herein,
h . . . s - . %ﬁgt .
R e e

r efi@iagRaen i Gellrae sapor phaedssvingite diash tiven.f eedst ock
is first preheated and then w.thdrawn from a preheater

i 0PA# convebftethesiesirahin reickians ohyelesiis e i heRrabimation of

Thi s eheat ed feedstock is. 1 xed. w
rgeblsim e g s BT of tsy Dbl PR DA ol diaRpacously coglesc
| SintdAR Ry inttirE BEMHEeH d itistard eSsllS-skpathiied fivaPeatapsr fiase stream in
separate and renove a required proportion of the

non-vol atiles as liquid fromthe separator. The

separated vapor fromthe gas-liquid separator is

returned to the pyrolysis furnace for heating and
cracki ng. [0010] Co-pending U S. Application Serial

No. 10/188461 filed July 3, 2002, Patent Application
Publ i cati on US 2004/ 0004022 Al, published January 8,

NN A e s s s o



[0013] It has been found that in the convection

section of a steam cracking pyrolysis furnace, a
woresmianiygas flow is required in the piping toPEOBEIT017544

good heat transfer and to maintain a filmtenperature

| ow enough to reduce coking. Typically, a m ninnum gas

flow velocity of about 30 nisec (100 ft/sec) has been

found to be desirable. [0014] Wen using a

vapor/liquid separation appangtus such as a flash drum

to separate the lighter volatile hydrocarbon as vapor

Flt[]%:lsﬁ%fsﬁugcﬁg@teg,] e{:ﬁg@‘{s{%dgﬁﬂg%/ Qhfelilotit Y 1042 1BOMaqS drum. In the

reamentering the flash drum

Ugtagh ayurs Fd S?ﬁ)r%h‘aw@tﬁe&héﬁmmmﬂ frorguit deg(st ee upper flash
non-vol ati [ e hydrocarbon conponents) entrainegﬂa

s fine
drdoph etilet Trandshe tiquidtphess is agmovad fadimat ieast Qe A ash drum
flow At th ow vel ocitjes requjred ' Lo
+ el Asorbny Y 3y 100 P PR AMEE G B PRALE, A fach
i NSl : | section, this two-phase flowis
i@iggﬁ%ﬁgﬁnfﬁgﬁﬁqéggﬁﬂb. In this regine, fine droplets
Cqougl]Si ng rSetendabatdilucion easam A0d cat debornyegiien heated in the
entrained in the vapor phase, mhéch fs %hf vol at. | ¢ the
e behthenireciepia BRAIY Ik St e Mnrnaefiment
m,st_fl ow present. | I i drhds$via li
arSebesantes 3R SRt Y TaaRy 8o o O Miah aeSivia e
f igne | RRkISt e GRARA b&doRgary @iluiioh atithean e addsair odis lath drum
not coal esCe and, therefore, cannot beefficiently
r ervorhead by ah ppfiordl pyese22rom the flash drum It was

found that, At as. fl ow 30 e : f Chan. :
Vel ¢ o PR dhe SRl CEb AN, & BEChon-volatile
NG hb &n Mmrdr rRans @t apboug@alf iepherion , appatitys), it is
ab S%Q%%&?Lﬁgo%%]ﬁ%%% pre;gnt anggtio;@providgg)an .
appefcatdishantie pash essamo? afhdGef ¥ etersy ther Baghy dunp fangentially
non-vol atil e hydrocarbon |jiquid m t,he vol atil
hymebﬂ%n%ﬁgﬁsh rimp et PO HRLP AR RSB, Preferably,
| Y€ Q%ﬁg%ﬂtiz?rim/eltsdﬁé l%oelaﬁxp@f &fi Si1y286w Rk AaesSw! MBlke non-volatile
sighiTicantly enhance the separation of non-volatile
angdy&arbon! 1aphy ghaeaviiofesmi an blter iraddr frwimlongUkmiuyde flash
OF THE | NVENTI ON [ 0016] In one, agecb; the}rresent d th

i ndromt Walh and thet valatile vapQ,rdH@pq ]Wll]g 1fal efﬁﬂna‘? pger core and then

apparat us for treat] fl f leb lfdHifedt] HeUbSSential
OOy SR Do PERG fran, " 6n priBAON enlilitlo, e Uhentia
a Skhstaptladelor tikeydardiiieeidbn ¥ethe iCoalolisleffeothavi ng an

upper cap section, a mddle section conprising

a
ci j0663]ar wal The Heeidaphasmis reseqyed deam dqq),ttopsoﬁlaghdrum outlet 203

over head vapo utl et attached, t.o.the

e oop 2051 BatinBie SOE QbR ahlF PR 23 ST vortey breter
POl R ahib @il HRriCOCyAeN| A7 W be Qldde@itel prevtait @ vortex
section for introducing said flow along said wall; (d) .
anfoamiig] iarths butlet UPle hoead écher wotehBowioddiaporsplease ghdiverted in

conprising i an annul ar ceil.ing section t in
Fribmmindiederial 215 FREDS RGTPYIE SHHE SF RIS AR ITeaf the fash
side wall]. to whic il '

2 G S O L e ot Rt e

CORGRADE{ G@lidlY cdrOeonistise e N8 mextehbimgaiboeelaad belakl the upper
the annul ar structure bl ocking the upward passage . of

] ) ssag e
t heapvpqtioh | 21§uofithei druoy ehich oty pigsdly cieptiwllaptiogh i longitudinal
beyond the cei]ing section, an he W ar. st
S URBm g PallcoBEAAEE STV b ar PR i dE the Bl rum to

Cr PS5 GE5ICNA rafed 5ikiBh LotV BROSepURkQC likiidl PMése, flowing
enougﬁ to avol d signifrcant entrai nnent of I'iquid; and

(e) a substantially concentrically positioned,
substantially cylindrical boot of |ess dianmeter than
the m ddl e section, the boot comrunicating with the
| oner cap section, and further conprising a |iquid
outlet at its |lower end. In an enbodi nent, the
apparatus further conprises (f) at |east one baffle

e Y " o oy



convection section, and a radi ant section for cracking

t he vapor phase fromthe overhead vapor outlet to
wee@dacian ef fl uent conprising olefins;, (e) aPOPEAR05/017544

forquenching the effluent; and (f) a recovery train

for recovering cracked product fromthe quenched

effluent. [0018] In yet another aspect, the present

invention relates to a process for cracking a

hydr ocar bon feedstock contar@DRg resid, the process

conprising (a) heating the hydrocarbon feedstock; (Db)

MagivAgatdian iganiash dve 6oar bang keeastd oktheiupflos yapomphase in

dilution steamstreamto forma heat ed two-phase i

stireaflashi dumopéhe piperiid mey Savarp wkinr 215 e¥ieRdineg wHPwRiererfially

03 141 RS8Pl OGP G o B s
;/%olro:/\hjelk %éﬂalsﬁfﬁﬁ{)ﬁbf R ARERF Sretiue@09ffoRsdinfoedeeent. OA wear

reating vapor/liquid mxtures of hydrocarbons and
shea221 heomivpallpprs/idcdngroinsd thg ifieynad dsurh sradhpartially enclosed
c%lindrical vertical drun1havin&agm§%f$en cag se.c%iorf,d
a biritkrien vl SEPEHICOR IS RITRRpe 2T STRySHUng Frapey of thegfegpal drum
wal ... an | .oyer SRGLLON: il d RQkch th
odttde” Sike JuEh St "B bRt sitke B3 BEALaBRRCh the

| @Astla0BRucteSIeNtd ahd Wrinarfantabalé.y Ansiptionslethanwhet225 is
in the wall of the mddle section for intraqducing the

f ipowidddomgthehdrumaivell toinryvide ageRss(tarthe dFume tpicEals c A egpical

in e.Jg ddl.e section,. conprisi 1. . .
Bk AT R TR At P BEPHAZPy i e
2 @bndift RlcBRl Mefbi edler PoRtforvet lthd arwhli wRsdlne.gGebdneay the
sectron-extends, the sidé wall being positioned

s wixsiwagt i @ohicak baffenp27 cah e suppobed taweglumnsmr bigekets 229
circular wall, the annuyl ar..structur rgr%gl oi:ki rlg, t hei ACCESS
ughiashed pasbsgliuer Velle GapRfflFIPERY AP ORPERR BRY K
Cltﬁr%#%ﬁﬁhe%nlicap%xmq }?&ﬁ | LN G B&ETTy UdmRRE al i outlet 231
annular “structure preferably circunscribing an open

Cakf peamigwibdbival efitliquidwiteest whilal avaiderg tthe patiming flow

vapor velocity | ow enough to avoid significant
empreldemsrassocisied| qulg, uging SRLY W)bogo%lb@%lgﬁpﬂ%‘t%. The boot 205

concentrically.posi.ti ' i i -
B
bQQl] SORTHIECRY igiendM 6ih 2856n lcom@iuntapios aritli eing dastdbutor 237.

further conprising an inlet for quench oil_and a
| iTei lebob malyet]satompiisel avieyortaxasubpdy sraing 23l tlhe vapor phase,

| i qui d_ph th the liqui.d outl et -of -t
i P T ouah e Lt oA 2L, 1 g o
]\C/ APRLW? ?33%5 h B 18tHeaddidtseSRGE dQRe PYrofysPYfula¥el S

ur nace roduce an effluent conprising olefins, the
pYoBd4ysi s f RefaciagconiG.s3,ng parspedivandetaitedt Vigw aihd boot 305

aconvection section;_ and (f) quenching.,th ffluent.
aslowe  bppmgsiE ligurbentist SO ARG eRATB Sfepdt Bain 331, o

Y e

AGRIANIRRAS pdinkdd K& IBBeERNint-Poresxt subWag gpitiag 839w th a
pyrol ysis Purnace. [0020] Figure 2 illustrates, an

el[8068]i onal Refewingfto dilGe#bedicrmaetivsf datgited view, including a cut-
flash/ separation a ratus ,of .1 he pr.esent i.nvengi

ORI @ hgOrsGaoH o ARG G grarp Pyl St trum 40s
baff | r ieal Y102 RAGYs Wet details of
e R B B L e e B

3 thé QuhEles stuqeeSHms tdoveridiizaa lhedzonteMamfula bogtcofmpenent or
an enbodi nent of the present invention, depicting an
inlet for quench oil and associated ring distributor,

an inlet for fluxant, a side drain, and anti-swrl
baffles. [0022] Figure 4 provides a perspective view

of a cross-section of the apparatus taken at the | evel

of the tangential inlet nozzles show ng the details of
the annular, inverted-L baffle. [0023] Figure 5

. T I 1



tangential entry causes the liquid in the two-phase
flowto contact the wall wth significant force, e.g.
woe@snatieit 1 to 2 g's of centrifugal force. TPECBHUS2005/017544
permts hot liquid hydrocarbon to wet the wall and
snoothly fall to the bottomof the vertical drum
W t hout being entrained by the gas flowin the core of
the drum Advantageously, the tangentially positioned
inlet can be flush to an interior side of the circul ar
wall, in order to reduce disruption of flow, the flush
e%dm%%ﬂ}ﬂg%gcﬁﬁ AL IR Bbrhhd\at&ildrarmBsfi (e flash drusit405,
wthin the“vessel. The resulting snooth, near vertical
f haWapfintthial bértvaldsideowthel1Bpptovming an frevededrh sfiapedrpradde as

its residence tinme before quenchi in the bopt. gq%f,
t B ViR Ay 81 GURAWEAN] ¢t @Ren] GoreEisa éaﬁ%ggwwpwardcﬁ%w {1 Yppor
COR S Tl Deriend fieBP B 2R n FrcRRPAr at U of 1 e

es an open core defined by the
agjm;lﬁﬁr St I pekdtfifs td IR agiebgettimtiewtil rojdd afar gerforated
has sufficient cross-sectional area to permt vapor
vebmicalt haffié 500 yvowmt ar aperaf0Abised iwse-ehbqdiment ehghe present

maxi mym vapaor. vel oci ty, whi avoi ds signifi.c

e HYVERH ’C}bmcﬁ’idﬁ%?eﬂ}[qrﬁmtrﬁéggﬁ\é FOUREPS iegl Ulcal,S%? %eé open

c as sufyed gRt VeRGd r ®8crikedPaidnillusteated b
vﬁ%@FTveloc5?9%%?ﬁég&%?€g?gﬁﬁ?kgﬁag%%ut 60 cm sec (2 ?
f tdreRade 6 artidulamembeditnedts, tthosbofitordiBanynslglcin the ert will
11 ft/sec). [0029] In an_enbodi ment of the resept.11 irated
i aprnaeintsnthat the insgngontleads Ysepoldr YaTiians ppy Bycepignly tustrate
oriented tg.provi [ S i [

Ry ot (uErab el el ate ol brfey, SUESTL) B8 dpended
ORRIMAY &Y Jubdddbs bfsdeRir@sEng theahle Scopedfsthapresent invention.
advant ageously oriented to provide the flowin the

same direction as the Coriolis force acting on the

drum [0030] In one enbodinent, it has been found

useful to provide an apparatus according to the

i nvention, which further conprises a neans for
controlling swirling of the liquid of the vapor/liquid
m xture. While swirling can be unlimted in the

present invention, typically, swirling is controlled

to the extent that the liquidis swirled to no greater

t han about one-third of a revolution around the drum
The means for controlling swirling of the liquid is
typically selected fromat |east one of (i) limting
vapor/liquid velocity entering the drumand (ii)
providing a sufficient drumdi aneter. The vapor/liquid
velocity entering the drumcan be | ess than about 9

m sec (30 ft/sec), preferably | ess than about 6 nifsec
(20 ft/sec), preferably ranging fromabout 3 to about

6 msec (10 to 20 ft/sec). Sufficient drumdi aneters

are typically greater than about 1 neter, such as
greater than about 2 neters, e.g., about 4 neters.

[0031] In another enbodi nent of the present invention,

a wear plate is attached to the circular wall adjacent
the annul ar structure. The wear plate protects agai nst
erosion, particularly during decoking operations wth
air and steamin which coke can otherw se erode the
interior wall of the flash vessel. [0032] The

apparatus of the present invention conprises an

annul ar structure which serves to prevent trace msts
fromcreeping up the drumwalls. Inasnmuch as a fl at
horizontal ring alone permts some mst to still creep
up the walls and around the ring, the ring structure
conprises a vertical elenment secured to the inner edge
of the horizontal ring, providing an inverted L-shaped
crosssection. Such a structure has been shown to

prevent the mst fromtraversing the vertical elenent

wi t hout coal escing into the bulk |liquid phase. The

o ' N 1 e 1 Y |



| east one of substantially circular perforations and

substantially rectangul arperforations. The baffle can
wheoosatIes ated with perforations ranging i n siRET/URNF/017544

about 50 to about 200 cn2 (8 to 3 1 in2) . The

perforations can have di mensions selected fromthe

group consisting of about 5 cmx 20 cm (2 in x 8 in)

rectangl es and about 10 to 15 cm (4 to 6 in) dianeter

circles. Advantageously, theojbaffle is perforated to

an extent ranging from about 1% to about 20% of its

Sy f area as conpared to a correspondi ng

unperforated baffle, say, to an extent sufficient to

i nergaseclamsdld:ransfer fromthe apparatus of a

steanmfair m xture used_ for decokifngv.ér Al t houtgh a(ﬁsi n%I/Ia. 4

bdf f | e A yapguliqad |spparalien pPRPArpEs |IBhAeatng £ W (Hevaperiqul

m ddl e section..of, th ti .haf.fles may be

used a@\%gqrfs.&i}%lﬁcﬁa%ﬂggggar tlggéﬂr" %Oglklgbs?{ghe appar at us

of the gy esentyubdMRIAlly OFy1marpli sesicel ditstianingalehyupper cap

concentrical ly positioned, substantially cylindrical

boot of | essediayetmiddsgstivheconipsiging a siegilgnwallpand a lower

boot conmunicating with the | ower cap section, and

further conf@P$FY™an inlet for quench oil and a

l'iquid Qutl ' : Q@tupbér da&ection;

| ocati o(ﬁyat ea%hoﬁlgﬂﬁeh%tvg [ quflgtrhg?ﬁﬂ—{)agoguengﬁed' y )

recycl gcpf extesnald yibsiantialy thngeniially fivretidnedtinlesin the circular

advant ageously sized to provide pegligjble |iguid .
resi dence tiwg! Bépaidem é%ﬁﬁoﬁggﬁg%tﬁ‘giﬁﬁcﬁlé, Sa\’/ﬁﬂ?lé’w along said
prevents coke 1%or mati on and provides a sufficient

liquid | evelY¥G be controllable. The liquid | evel also
provi dggy NPSH fihulie binkesretlbostedSuahd middRe estionecotgprising @) an
prevent cavitation in the punps which serve to ..
transfer |i cquindlabeeilivgsedtionratanding fiom tre grggt Wathgnd (ii) an

conprise additional internal nent_s. it 0. :
recycl e querﬂn‘?]’?n?ag ‘feﬁtb(ial)ﬁ Ivagﬁ%pﬁéﬁﬂé ?ﬁl%%\n&t‘)hh@&md&
the hot |iquiseh wat %‘Htbéil?gJEbﬁﬂor\é@riL@&bﬁ@IQfcotnbﬁltrically to, but

liquid. Liquid vortices make the Iiquid |evel .
di fficult toaveonfroml sadcicalar avallo\smgaegmpbr Biresipsg plpcking the

the liquid into the punps. 036] .1 n.one enbodi )
t he present ‘i‘RWPéﬁtHaé%gF éffastagcg Vfl}&‘lré}ﬂué ng‘%lfe&sg\?\ﬂ%?%? gircular

the boot fur r I i38Scdiind Nebfiod, Oind @6MC lafn@lbe Redicture
oil. Wile q%’glﬁc ‘%@gﬁ) % ovx? di rgectel yoi nto the boot,

this may causerduhdingdnvapehexrabadng saffisteny cigassédtiqualaarea to
interface. [0037] In an enbodi ment of the present .

i nventi on, ipermit wpeBEelarity lqresneugh e avg! B cpigainment
boot with a rjing.distributor for recycle quench oil,

| ocat ed at a%flolbcﬁ\l?c‘jre&mﬂor mal operating liquid |evel

mai ntai agd i n §dbSrabeAly cotentiically gositionddy bwrstandally cylindrical
recycl e quench oil can advantageously conprise . i
downwar dl y dbocofdessperdiameter ttharefspisk midglsi gection, said boot

quenching and a |l evel gas/li.quid interface, fhici "
nunber and s?‘%’émBFlc't‘Wéggwgf‘ é%lg ilfﬂw?rhC@p SRS ?%ﬁ%ﬁf%oﬁﬂﬁnsmg
ensure good f|: ' BU QL &Mai | € plugging with

coke. [0038]Z‘}1ﬁﬁ\fccalg)lc}zﬁﬂé‘;Llr tkg‘gi ment, the apparatus of the
present invention conprises a boot that further

COppr i SEhe afparatasdfidlaibal,Mideh filfher cathprysest he anti swir|l
baf fl es conprise vanes whose_ | ongi tudi nal

?\%ges ar e i
subst an€f) et lgaspempebrifle dpeated ¢t & 19w PR IOT I mifdlE gction
boot, alt hocgl&h ggsn {ag%fé C%i'{l%%o%%&r?g%lé!ﬁorﬁ L{Bé 'tcﬁllét@f‘tof fs@fd drum

pr esent PIRUY an e i‘ment ,

appar at {560 flcddiftlR Weoind faviding 4 hes bewoept ssiédaffle and said
| east one grate above and proxinmal to the |iquid

outlet. Such grate(s) prevent or mnimze vortexing

while liquid drains fromthe boot. [0040] In stil

anot her enbodi nent, the present invention conprises an
appar at us whose boot can conprise one or nore

additional drains for renoving liquid, e.g., a side

o, B - o, "



Any dilution steam stream may conpri se sour steam or

process steam [0045] Any dilution steam stream nay be
wheasat37e3 superheated in a convecti on secti onPCTIDE2005/017544

bank | ocated anywhere within the convection section of

the furnace, preferably in the first or second tube

bank. [0046] The m xture stream may be at about 315 to

about 5400C (6000F to 10000F) before the flash step,

and the flash pressure may be2about 275 to about 1375

kPa (40 to 200 psia). Follow ng the flash, 50 to 98%

of the girxiis §altfof Aty b@ulumléﬂgeowaaarthemarar Al to said

addi ti onal separator such as a centrifugal separator

| ocat edladvasresp sedionof t he vapor outlet fromthe drum

may be used to renpve trace anmounts of |iquid fronrthe

vapor phase. The vap eated t

Vhet 1 BIRE Ginpers EPEImAr G L Wit S \PRe' oulf SRDPses a pipe
section I 0

325 and oS SR P S SBEB S Rl ek Whercin o
occur i gkigt exedecircomfsatiallgobuberdipnkd optvedrdlyaftbm a section
the tube bank nearest the radi ant section of the

f ur naceof sadpipegricadivg belosy the epgcap sertiog af said drum.

per cent ages, parts, ratios, etc., are by weight.

Unl,ess a fer

CoLrlr'p one‘rﬁlg%ﬁrﬁ%ﬁﬁg 20%%%%910% 2 C?Sn?,g v@%‘f@g sgldac%gr%g W 9eRf one of
itsel f, s@stanghlly a&mtﬁplﬁﬁﬁﬂl aad ISQBstmﬂaﬂtlyObl]@tlcﬂoIi‘ﬂ)dbhlig?iﬁldmal
or conponents, such as m xtures of conpounds. [0048]
Furt her seof@dn an anount, concentration, or other val ue

or paraneter is given as a |list of upper preferable

éues gd l aths g}erfygp;?%%ldﬁl& cﬂl %rzhe}em alh ?antlggmki)a%y positioned

‘er st S speci OS I'ng a

for med fh@mpasdys nmloﬁgl@fsaab chtﬁ@ler WAl f@Er eﬁensatme aidl aanular.

| oner preferred val ue, regardl ess whether ranges are

separ at giryctgescl osed. [ 0049] As used herein, flow

regimes are visual or qualitative properties of fluid

{\/: §_\tN f FE [ Ieagrla%?tglg o) eatélyzlr%gg %hr% cl%mq oggrt\}&%rz trc%r%r Hg}mglan additional

dropl et ﬁm%éntia'llgu'ﬁésﬁbﬁecﬁ' BRAT $Ekktadtatlie oppeate pﬁ’@ﬁe the first

flowi ng through a pipe. In clear pipe, mst flow | ooks

li ke fashgemiallpgosittahdd inkit.n dr opl ets. [ 0050] Annul ar

flowrefers to a two- phase flow where liquid flows as

st eans_on the ins ace of . a pjpe and,the vapor. . . .
BTG SR e R L L TR

Of annuhgsrh tblaﬂ%teﬁoﬁs?@é%fsﬁldﬂl%%r(v?a@l ft/sec). In clear

pi pe, a layer of fast noving liquid is observed. Few

droplets of liquid are observed in the core of the

vapor f Thwapparatuhef piperaeding ddim, which furtheogbmprigesi pseans

change ¥ ?dq%ﬁpat%g?%v'laﬁ%{i%ﬂﬁu i %@ 3L i %f% figeende to no
toget het opbeh ORI Bl e FOALRONA BRI NS =

conponents: volatile hydrocarbons and non-vol atile

hyelr ocarTho E]}Sparélfhﬁ ofrtlaim 8l ewliereim said angadaforecondttoflinghewirling of
present invention, rises fine droplets of

non- vol &eil 1%11%%%@%@%8@@ @hlipiipge yapy/ liggidyelogity entering the

nyar oca BB OB ettt S RhESTRELRE R Vot on as

illustrated in FIG 1 conprises preheatlng a

hy . ocarRoippheeesdfaml pRitedinb MmO vhersiNand RihgénthE$ pdsitioned
with or without the presence of water 11 and steam 12

in the injbéy ogemedt promids seidi fiew in dfe sanyyt dizgetion as khengoriolis
furnace 3 to vaporize aportion of the feedstock and to
forma mst stream 13 conprising liquid droplets
conprising non-vol atile hydrocarbons in volatile

hydr ocar bon/ st eam vapor. The further preheating of the

f eedst ock/ wat er/ steam m xture can be carried out

through a bank of heat exchange tubes 6. The ntst

o, . e o



pi pestill streans including bottons, w de boiling

range naphtha to gas oil condensates, heavy non-virgin
whyasocaiHon streans fromrefineries, vacuum gecT/051085/017544

heavy gas oil, naphtha contam nated with crude,

at nospheri c resi due, heavy residue, C4's/residue

adm xture, naphtha/residue adm xture, hydrocarbon

gases/ resi due adm xtures, hydrogen/residue adni xtures,

gas oil/residue adm xtures, -24d crude oils. [0055] The

hydr ocar bon feedstock can have a nom nal end boiling

poi Nt @frc@bctl@amtsaf@uin. 315C (600F), general ly greater

t han about 51CQ0C (950F), typically greater than about

5900C ( 11000F), for exanple greater than about 7600

( 11.00FThe Thparaius 0b Ay aiep;]?m éL%emf WHetE Wi BegicRIate i @ttached to

general |y .| ow sul fur Xy. .residues nospheri c

resi dud cligy Fﬁh§ﬂgﬁﬂfﬁﬁﬁﬁQPE%IﬁF¥ﬁ%%Tude, vari ous

resi due adm xtures, and crude oils. [0056] As noted,

he heqyy BYaLARAIRY freadiockin Swheelieliednhulai evcture is

upper convection secfi'on of the furnace 1. The

f eedst egppomayt by prngmaposytided mbsedsaid amudar SHRFIHEE or e

preheating or after preheating (e.g., preferably after

preheater 2 in a sparger 4). The preheating . h .
Sy AparGEa IS0 P, WS GRRA oy SochbC e iroutan
or di na A skill in the art. It is preferred that the
heati ng conprises indirect contact of the feedstock in
the convection section of the furnace with hot fl ue

gases flhempfaeatuadi adinsddt ivdrergh sad rhamwric §0MIPHPES a plug
can be acconplished, by y. of non:limti anpl e,

by pas$PRGUeHdo f@e%'%?%%ﬁéﬂ%a Fﬁr%@fhwgl B‘é%‘f@tho‘f'nl%ﬁﬁ )gttpg?ses'
exchange tubes 2 located within the upper convection
sgeti o ¥ St ARCERe isThefopieheat ed
fzédstgééagﬁmégggfé%?ﬁe’coﬁfrol system'1l7 has a
tenperature between about 310 and about 5100C (600 to
9560F) THRrspbemall of, cldile] 1, evhpesiatsaidebagfle fihperfated gvith at least
f eedst ock i s between about 370. and about 490C.(,700 to
920F) , onerel pebstasfially PSR ASHOHNORE os‘g’ﬁgangél { Fectangular
4800C (7 0 _9000F), and nost preferably between

about 3’§§8%‘%1§“§bout 475C (810 to 89Q0F). [0057] As a
result of preheating, a portion of the feedstock is )
vapor i ze@ pdratustoBtlamt Nam 16 Wieresdsagbhafdle ik mpgrforated. with

l'iquid droplets conprisjing non-volatile h ocarpon,.i.m
vol at i Iperfisatione EaNB e loaﬁegr,owrh%té t%ﬁ%&%& Eeihi0 A )-
flow velocities of greater than about 30 nisec (100
ftlsec)y the |iauid. i, e Swhéregd ations can have
cc}ﬁpri sjivhr?gapr%}r?l-n%o fg(fl%l eﬁ)ﬁ’yﬁg{: é?b%v&g@gln{a?cgibﬁlggr in the
vapor phasssionshckecteddrdah dReroustorfsising ofatwout Semek Y0 cm (2 in
difficult to separate into liquid and v_ag)gr. It |s
necessar § i) gectanglessnd aboe 10itad S s tofyin) figpglsr curcles.
droplets or a single continuous |iquid phase before

enteri the flash.drum vVer, l.oci.L:1 es;: :
aglgut g@“ﬁ?@@éatk‘slﬁg Ry Oge‘!(;l%\f)%r ?g rtglg)tu gtrév 1§?e‘9%5$rlha Ild;ijafﬂe ®
necess ﬂdre}‘i#é%ecpfoaeﬁ"f &Gt nngetd 86 dHoat 1 veaxosibent 20% b€t surface
fromthe hot flue gases and reduce coking, especially

in | O\A&rreacmoaq:ta'r@lrtoaelorrbmndinanmpmfom@dﬁﬁg}e-

downstream [0058] In an enbodi nent of the present :
invention, the mst streamis ted, i, accor. .
WAt HEbe S MERIEoG PBCE AP S Ly | ST Eh ol g P AAEE baftle is
Us2004/ %9¢9£t§d Lo &ogkt@ﬁ’tc €uffibRnd k8lUh&tefNeORagd Srandfer GdE said
embodi MMt 1 A- accordance wi th t he present invention,

the tregphRtiscanpidastsir mextueiusgd fdrelevaliogi ty of the

m st stream It is found that reducing the velocity of
the m st stream | eaving convection section 14 before

the flash 5 (location 9 in FIG 1) hel ps coal esce the

m st stream It is preferred to reduce the m st stream
velocity by at |east about 40% preferably at |east

about 70% nore preferably at |east about 80% and

g, " - ~Nrenzs o o Y



t hrough tangential flash druminlet 201 and 202 as
shown in FIG 2. Preferably, the tangential inlets are
wo ewsi11ns of slightly downward fl ow. The non- vBCHUB1085/017544

hydrocarbon |iquid phase will form an outer annul ar
flow along the inside flash drumwall and the volatile
vapor phase will initially forman inner core and then

flow upwardly in the flash drum In one preferred

enbodi nent, the tangential e€mM¢ies should be of the

same direction as the Coriolis effect. [0063] The .

| 5 gui d | sOchiem bet 5 anohplagh, wherainosaid baffle is
2 g at ?ggﬁg%r%tgs ggg@NZOS. Optional ly, ga side flash

dr um ogiibseintiZlBd canicah vortex breaker conpri sing

anti-swirl baffles or vanes 207 can be added to

! t ing in th | e, ~Th :
Fﬁze}\éfnggg @;)/;arrr@;a,;( 8; g}%}f?ﬁgaaj A é g?ilgl{%ﬁo\le}%}% ?é—,d\%}]%@{ eagd baffle is
m ddl epé%‘ﬂ! R)na@(&teﬂfe g{f“iﬁgie%@ BNpevat 15duidiGidi Sddling thereon

baffl e i nside t sh drumand is renoved from

at | eagtrighepetifrarofishiddppakatus out | et or overhead vapor
outlet 211 ich can conprise a pipe 213 extending

above and bel ow the upper cap porti.on 215 of the.dru
wed.ch The tapparats [of a8 Flale, IdieB?er&%‘?r fropp %lé’ﬁﬁi TR e Bo or
section, Thﬁ l%g%aflfbgs or annul ar structure 209 is

i nst al M4 Ph# e flash drumto further avoid and
reduce any portion of the separated |iquid phase, )

f bwi nquHeWP¥RAES of iyt precddirs tlaih usheréin sadbeonfrther comprises
entrained in the upflow vapor phase in the flash drum
The pi pe id¢Bontegydlaguensheilirt 217 ext endi ng
circunferentially down and out froma |ower section of

t pipe. A stiffeni f~i4N IS es a rin
| dver e citREetSC P Gp (T BiEbS AR Sahiises o ring
for reigdgnasmeitrecydlergadnchl dl, do@Rdd hisalapt itlenadimyal operating
provi ded around the internal drumwall partially

encl oséiuisllev¢lenaintainedin 8¢ bedture for the purpose of
preventing erosion of the internal drumwall by coke

during.decoking. A su r e 423 d h
Car £ Ak rEag Al PR 2Sr baTbPUSlbhfy GRRERY reRat quene
above. MAneairised@wimnwgiRdkdispepmesi ded in the drum
wall to provide access to the druminternals. A

coni cal baffle 227 having sufficient pi tp%o revent .
| i2qui d Fheapppabisiof gnypreceding glefa.cwhergingaid éiﬁf €I COmPpriISes
l.ocated i.n t.ﬁ_z) wer portion of the drumvessel, e.g.,
beneat FPEHE A Coni cal baffle 227 can be

supported by colums or brackets 229 attached to the
drogm waple afhapahd b€ HRWBYeddS chih] anrtdiy spidowntitewirl baffles
access through the conical baffle. Boot 205 may i

opt i onalomprisenmds sehose binddudinell edgeme sehpantiply perpgndicular to
wi t hdrawal of _|i gui gngottorrs whi | e avoi ding the

swirl i rig pieal Mag@lf 9Q%sociated with using only the
bottomliquid outlet 203. The boot 205 may further

cCoygpr i ' t ihb Q14 fvhépsandai ksl durki@er comprises
cgﬁ?r ofﬁ%/e?ébgg%htgyo,f%gip{/\?gléclhhgag}égﬁ’ inlet for quench oil P
235 i N £ emteticoghteabows dnd proxigatiicssaid hquidoutdd7. The

boot may al so conprise anti-vortex subway grating 239.
The vapor phase, preferably, flows, to.the

owner .
c v ect Thaapparatysgr anpy greceiing "&n&'h?rﬁ}noﬁ%{)%%%}be\? §PIPTISES
pi pes 18 .to t i.ant. ' of the pyrolysis
f ur nace? SIEHHE. %ahggéﬁﬁﬂﬁgﬁfém@#ta 3, a perspective
detail ed view of a boot 305 shows a bottomresid .
| i fui d e AparaB@of adf precsiing lcldhaf vheeinB@id beot furtleer comprises
drain 331, 'a fluxant inlet 333, a quench oil inlet 335
attached to ring distributor 337 having downwardly
poi nted hol es 338, and anti-vortex subway grating 339.
[0065] Referring to FIG 4, a perspective detailed
view, including a cut away, of a cross-section of the
vapor/liquid separation apparatus or flash drum 405
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away from said circular wall, said annular structure

bl ocki ng the upward passage of said vapor/liquid
worRoosat¥Ess al ong the circular wall beyond sai d PEI/UBI095/017544

section, and said annul ar structure surroundi ng an

open core having sufficient cross-sectional area to

permt vapor velocity | ow enough to avoid significant

entrai nnent of liquid; and (e) a substantially

concentrically positioned, sppstantially cylindrical

boot of |ess dianeter than said mddle section, said

boot ng{'ﬁ%%l‘é?fo!rﬂﬂro‘@iu{:iﬂ SRk&ntl ower cap section, and

further “conprising a Il 5ui d outlet at its | ower end.

2. The apparatus of claim1, which further conprises:

(8). at Theapparane dfadidile31,ovhereth stid sidecintst ipdeqategs below the

said mddl e section provjding. a,surface slanting

downwandinel figeid lered reainfered gf thehogt TR RSTRICY:  he

circular wall and providing a gap between said baffle

a saidci rcul ar [l f b:rectil At saldoRBe®rcore has

o " B e Yy ieellEeaRe, Wil B 0ged'y

The appafRicns cRfss-Sédiorallared tpertievaion vehicity dpor greater than

outl et conprises a pipe extendi ng above arﬁd bel Oy sai.%i i

upper ohpuiseetthind offthe aladingm ffePNhEslesily Whigh; gyoids significan

extends circunferentially dowwardly and outwardly

fr om a CBERRINGH ‘E#hoélé‘%‘d pi pe extendi ng bel ow t he upper

cap section of said drum 4. The apparatus of claim1l,

2391 3’Th\é’”a%F>§xiaﬂlssﬁi Ea®@ps, dheredtt sdiéapn @oee bis sufficient cross-

substanti ally hem spherical and substantially

el |'i pt ise@lonhartmtgcrmdiaapor ede¢ibnof . ereaier thamabat G cmy/sec

of any Er eceding claim wherein said tangentially

posi ti 6A&FeFhl et passes through said circular wall and

opens into said annular structure. 6. The apparatus of

any pr %?%,'pggfaﬁisafd?‘ crhélih e hgarmRaibehNiednodddbhtamireg resid,

tangenti al positioned inlet substantially opposite

from t hendprisiig: t angential ly positioned inlet. 7. The

apparatus of claim5 or. 6 erein said tan ] .

posi ti dAkd inheAtingZopg é%rhh‘i%@lﬁﬁa@n%‘ﬁ?%arrb‘g‘. g%@s?ﬁ“’“‘le

circular wall. 84 dhR.ABRF AL any precedi ng

claim which Furt er conprises a nmeans for controllin .

swi rling)of 4feihg asteconfixiagd priapoy Allitgui deam xireane With said

no greater than about one-third of a reval Utiﬁnt round; oo

sai d drum heatpe hydiesarhom stegdsteqiaitn BOViifie? el Eai d’ P

means for contrallin L1 Ly ; Eilelgui d i's

sel ect ed frosrtﬁaflﬁfxlj PPeﬁﬁ %’:%ﬁ%él\%l?%tfl%ui d velocity

enteri ”@)theth% raidof arly) pro¢eduigdilaign;a suf fici ent drum
di aneter’. 10. e apparatus of any preceding cl ai

wher ei n(d3ai da pyodsit fuhdcp cOUPIISINGreEPVEFERN FestigR ia‘n‘}iuﬂ‘ef&dw‘nt
to provide said flowin.t sane direct]|
Cori ol i sf or c¥c4e} %%ﬁra(?gl%gﬁ%lv?ﬂoﬁ an%forﬁ.ﬁ% (gf)eggelragtv B outlet
of any preceql gkt GhPridndeRIng)! ate | s
attached to e circular wall 7adjacent said annul ar
\?\;‘r uct Ufeg. égmeaﬁkfefoaqparchhlgsh@éfﬂalnm; pm(bcedidng clhai m

erein said annular structure is su rt er
posi ti offed aboReevVerHi tERIm T UPERVeERE &acg&gl.’m% ct %@%ﬂ‘gqu&c}‘ed
appar at us of ]@Iaaitm 1, wherein a manway is provided in
the circul ar®Wift: 14. The apparatus of claim 13,
wherei n said manway conprises a plug contoured to the
shgpe ofpd Bsorithé bt alhindak] whivhofugherngiriset apagdigenal heating
15. The apparatus of claim2, wherein said baffle is
per f or ag@. fod beatiip effhysphframsidoNiXN&HIMEL5, wher ei n
said baffle is perforated with at | east one of
substantially circular perforations and substantially
rectangul ar perforations. 17. The apparatus of claim
15 or 16, wherein said baffle is perforated with
perforations ranging in size fromabout 50 to about
200 cn?2 (8 to 3 1 in2) . 18. The apparatus of claim
15, 16 or 17, wherein said perforations can have
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25. The apparatus of claim 24, wherein said boot

further conprises a ring distributor for recycle
weo@saks7es |, | ocated at about the normal oper aPCTyS2005/017544

liquid | evel maintained in said boot. 26. The

apparatus of claim25, wherein said ring distributor

for recycle quench oil conprises dowwardly directed

apertures. 27. The apparatus of any preceding claim

wherei n said boot further comyd ses anti-swrl

baffl es. 28. The apparatus of any preceding claim

whey el n%_sﬁrbges@rﬁ)f Bkinly PafylitRerbeaneedSecky an1RainiMpos®sid, said

| ongi tudi'nal edges are substantially perpendicular to

an i nt ggroedss werhprisiigit he boot. 29. The apparatus of any

preceding claim wherein said.bqot further conprises
at | eas@?oné’eéFlag éalgg}scygcag WW%%P%I to said liquid

out |l et. ,30. S Lng 6l Al dilution
oher oi rP2a; dBIHf ARl R BRO RSB RIE #piinary &
above sai d |diguh dtrenth ltetforndh. héhhed wppliaat sratfiednyen channel
preceding claim wherein said boot further conprisesa
side inlet fidowimkiupnsiteamy f 1 uxant. 32. The appar at us

Che norbr AR g3, Ol ARl s

oper ati on. &%nghg4gpparatus of any precedi ng claim
wherein said open core has sufficient cross-sectiona

ar ea t o{dper niemovagorthesdiquid tphassf through espiderliquidnoudlshrf the
one-third of the maxi num yapor velocity which avoids
significant'ﬁﬁPVHHWﬁéﬁWn?ﬂoqQHRWFHE’34. The appar at us

of claim 33, cr%‘élgﬁéﬂ{é RbCLIRRE th & MdBarkt 3Sctil dfi aChy@8llysis furnace
crosssectional area to pe?n1t a vapor velocity of"'no
great er t hanioapodiicetéh efflieat cépfiding ebdfins 35aid Anyrolysis furnace
apparatus for cracking a hydrocarbon feedstock

contai ni ng rexnRTisitoTaiast Frgtion ayd & CHRECHON SEHAR 3G,
heati ng, sai d_hydr.ocarb '

hydr oc a(riion ‘ﬂ‘é% '8 ?ke; eq@kl)%net gg%}e%ﬁg%ﬁr%oﬁé&}ég ?J??n&%?{r}]lg%gmm'
primary dilution steamstreamw th said heated

hysly ocarkoprdcegdst elen 130, prhewdineheahpdratation fieedgtoak evith resid
stratified open channel flow m xture stream_(c). the .
appar at esnprisesepe pr se@si ¢gstedraicracked) gag opyansl [rsidyes, gas oils,

furnace canpri.sin copvect, cti n r t
sect i onfHP c‘?lcfiol?? r@elt ﬁges\e/:gp%e?&ﬁﬁgsgéﬁgpg?ﬁ ? %erol\?%rh eadcam
vapor oybligeli faphila0ekisgtielyedrhéked HaphaPhydib&igckate, reformate,
olefins; (e) a neans for quenching the effluent; and

(f) a recine yreforaiate, f Gischeebepsdhndiquidse kBgchsrogapsch gases,
fromthe quenched effluent. 36. The apparatus of '

35, i BHRLERRBe U S Ueh R BTt Fg ) QoS
for heagj i ARtk BaREnY wa@Beififg réhge naphtha to
procesg&#g?mg%é%ﬁﬁﬁgeéﬁﬁyéroégﬁbonn$%edstoék & TERES AP _
cont ai NgRMY @Sidensates] ibapy acesigindiydrdcaitog streaps freat iefigeries,
sai d hydrocarbon feedstock; (b) m xjng the heated “h d
hydr ocavasonmf €esiseilse kheghy hgas gHi FaPYihg; Fontapinakede gain crude,
streamto forma heated two-phase stratifi n it
channel atfr}oéa;‘erﬂcxt JPENE, e\g\ﬂ(r%ha%{]c) l%all%‘}]é’ct iér%"gS?%glfagg admxture,
m xt ur ey siiieAitiQe t REMPRBRL athy8roehrbeny @sedtesidi® ladmixtures,
through 34; (d) renoving the T'iquid phase through said

l'i qui d bydrbgdn/esidodadnrixpoed, lgageil/tesgip adatixtares, and crude oil.
apparatus; (e) cracking the vapor phase in a radi ant

section_of a pyrolysis furnace .t roduce an effl uent .
codpri st g PEICEFS ﬂﬁ clagm; 3 a*a?@? @%&E?#SF}PES%S besiise il‘ga“’““fe
a radia ect i nd a convection section; and (f)
quenchi%&m?héﬁgﬁgﬁﬁént and recovering cracked product
therefrom 38. The process of claim 37, wherein the

hydr ocar bon feedstock with resid conprises one or nore

of steam cracked gas oil and residues, gas oils,

heating oil, jet fuel, diesel, kerosene, gasoline,

coker naphtha, steam cracked naphtha, catalytically
cracked naphtha, hydrocrackate, reformate, raffinate
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