C'LAI MS1. A process for produci ng reconbi nant pol ypeptidegmf)”?" s
proteins by: 1) cultivating a food grade host organi sm under
condi tions whereby expression of at |east an , AFP- encodi ng

nucl €i ¢ aci d_seguence occurs or is induced, said nucleic acid
sequence bej RN 13.923 conprised in la DNA construct, said0 92
construct not being present in_the native host organi sm and
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said DNA congtrpw&mmwm ng fin REPLACED SHHHTS or d&G gi VenR—
(a) a strong, optionally i ndu@fbjee,,np@frogmg,taggd .A.... to paged active in
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nucl ei ¢ aci & Ha i BE
- seguence can be honol ogous or het er ol ogous to

t he AFP- encodi ng nucl &he invention relates to a circuitsarrahgemeutefor perating s low-pressireng
frame

| east one MWEEHE glsctgggﬁw : hai EE@QST o %th?éﬁ-fr%guency °“ffemewblahl°ﬁaﬂ§% ‘%ﬁi Iﬁé

aci d sequenc@mppneRoG and a hlgh-frequency AC @mponest WoQ¥mpeRRg0gy to that of
AFP type | -protein HPLC 12, said nucleic

aci d sequence in .readi rsgnwchmgemmﬁ fon generating the high-frequency G comperent on,
and optioga (d) a stop codon bound to the 3' end of the
AFP- encodlgn(f% & %nglya‘é?lffggtaquence and optionally 2)
col l ecting the product RgymiReyatlednsdfér@ndering an amphmdABH entediigly nucl ei c
aci d sequence obt ai ned t herefrom process accor di ng
to claim1, femeashACheompenent W in a first polarization é’éfﬁ%tﬂ%%‘td @ba@ph@ég 42 of Beal

sequence forhléﬁ‘?rgﬁf??ﬁxhg UCchlpgﬂérgf\g' Seq@&&% pBfriSSfInCditBoR nEcE\fal ‘?&‘Bﬁ@ss' on

pr oduct . uence~encodl ng an am no

sequence Ha\dnotjlea,taﬂdeast 80k honol ogy to that of AFP type
[1l-protein HPLC 12 t he dU[I cultjivation of the
host . g A proced MFM%BI geneatn EDQHQF’@PH""F host
organismis a nicroorgani sm A process according to claim3 ,
wherein the host or gani sm is a yeast. 5. A process according
to claim1, in which the DNA signal sequence is the DNA

A brocess accor di ng t SUE At aroREPE 1t KASWR drfdh dptematonal Pt Applicition
i nduci bl e GAY0/86Y085. Stristiond a?@%ﬁﬂéduih'a*’ﬁw-gressure nfeEl dR AR SEmB

Saccharonyces cerevi si ae. de reconbi hant host or gani sm
obt ai nabll® Ifyeferred to haemaﬁcessﬂwflamphomrated orBthe lmowsmuamaagmerpun e. and

amino. aci o SugwaNR comparatve Gark and coBeskRugy Eh el ShGhd alibNa R B0

- 18Hhp! Thé stHEhShslgften move throu eifé: 1afpd The cﬁ’fm@r@irﬂﬁh@' andgher i al
conprising a b@gdgtlde or ein wWth am no acid sequence
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mat eri al not bei n%] an edi ble organismnaturally;

3 through the lamp by using asymmetry means II and/or DC mms II. The known circuit
arrangement thus offers the possibility, for example, of makmg striations substantially
stationary in the lamp, which may be desirable, for example, in lamps which are used
for advertising purposes. A second pessibility of the known circuit arrangement is to

25 use the asymmetry means II and/or III for making the velocity of the striations so great
that the human eye is substantially incapable of observing them any more. It seems as a
result as if the brightness in the lamp is substantially uniform, and objects in the vicinity

of the lamp are evenly illuminated. These two effects of the second possibility are



conprising said polypeptide or protein in said form or anount.

10. A product according to claim9 wherein the product is a
product destined to be frozen. 11. A product according to claim 10,
wherein the product is ice cream 12. A product according to
cl ai m 10, \M’EN@FPZ%e pr oduct is & frozen dough or frozenOddk
product. 13. A product according to claim 9, wherein the

bi ol ogi cal desirable in thesmgjerihphpraciiead appligationss of thedamp, i.e. that ¥ ipsubhstantially 4,
A product oy.di I m: 9, - LR, il ' I t or
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protein is a foodgrade pol ype(i)t i de or _, protein. WD 97/ 02343
PCT/ EP96/ 0£gpsumed by the lamp, and the composition of the lampplasma. It has dgen: fqund that
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activity of the HPLC-1 5 variant., 1§, certainly did not | ok promlsin
Lo cont | nu&mOWR circul rangsment &f Pravided; with Bath e Gaviemety isass dbaad e o

than b « \\\Ve o N o .

franti onat SYPRE, fi Bssitle 1 Britéipleal ihnAcE We velocity with Wiipf kéifiions move
HPLC  f r a¢hiroogls the lamgp morensitopghbythan wrosild be possible mathr  sirailit asangementicti vity
in order.to.ascertai. ich . racti on ot t han HPLC- oul d

ot ent | 1| SR Gearpyifed GRly with meags, For’rnrABing 0T ORMOOR 40e 9P SHEh o
to be the gphhich is providedehlyowitR mdahe fdrlreAidtidgy R amplitutie J€ i HREIEfRGhdnég | N
15 recrystallisation inhibition at the concentrations tested. . Thus
we det er mi AUkernatingccurrent dgough sheolampnines &zt polarizatiervdirection and aneamplitude)of
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unexpect edhyothér. It &4 Eund) GoRbeate thax ey effedlon thé VElocity withb@hibh ttlyd striatidifsP
and type-111 AFP we subsequently found that . yeast expression of

nucl ei clacmevedaehieyrd bhtheasymmes means IL is ncpraeticecofine eppesertlp theetieghe- | 1 |
APP HPLC 1 cﬂi&%qso)é@le%éﬁ-{xeans Hflo.‘i‘ﬁgtresélﬂa&f igwteﬁsﬁn‘#ﬁadﬂhé E6tnbined ugéo?
it re activity. tTy

_nmononer an oes not exhi'b uce us anh em nen
suitabl e psyntinetty aeanpllcdsPC mednsJIl, ftcis dakdln poksiblOé render striatiohsol ogy for

produci ng pure .active AFP was avail abl e. 30. MWat . s in fact
addi ti onal B&YIS@Fs%@@&lowna@rcuftmangemem f“P%QQH?ﬂP?fg‘?ﬁ“Va%LC- 12 secreted by

yeast as a nononer as such can exhibit the high antifreeze peptide
activity of a m xture of AFP isolated from Ccean Pout bl ood. This
antifredke activity is alnost double that of Wnter 35 Fl ounder type-|

AFP. In addition th roduct is thus re . . active in. .

recrystal lisation as @VWW&£W58&$ {rugy) @fia to provide 3 cipguit Frrangemgnt
appl i cat i ogsthtviifieh 18 PosAbIE tS render striati ¢/ 19734 8bstantially entirely invisible
PCT/ EP96/ 02936 ¥os Thetézger?il r%sg}:alu n%:/\oﬁrrpgslg%‘?on, s sequgneéles %r%dwnlucl eic

aci d ursiey vadely dlifferingioperating gonditions. AFP' s occurring in nature

wer e al ready -known. vies and Hew (.1990). give, a review. t her eof and

refer to articles of*fPr 83? oF %%ﬁgb‘l%ws\%acglevecgp Hyat ﬂ'fer%(ﬁﬂ&ﬁafor
sequenciss ok Dlcompbnént G Cofhicides wAthdthe polarization aFedtRInosthe @reatér of B5€ @Ro Pout

e
on the basis of ¢ cl ones . of genomc DNA of fish in phages, In
Prot ei n SciBpiédeshAl and A2 i@ sircpiterrangesmens of theckiodimentioed imthesapraing of
type-111 Agﬁ? raph HPLC-12 is synthetically synthesized and expressed in
E. 10 o% P&r two di mensional NVR studies to hel p understand the

structure/ function rlekwas ifourshthesin 4 cixbiit eht aécdrdifg as the inventidnothdef i ne
the nmotifs i.ce binding. The nucleic acjid i subsequentqlh%/ﬂ‘gﬁt at ed

in order t?ﬁ‘%& Sfi theasymmetty mepns Mjon the Veloci@ME‘bWﬂf@pﬁqiﬁ&“s JBeve t35

bei ng pool faftip $BEr&Bd 8n tldEircuit arrangement and the effect of the DC means TII on this
velocity reinforce one another. This makes it.possible to render striations invisible in
low-pressure mercury discharge Iamps of various types and under widely differing
operating conditions. .

This Sheet Has Been Replaced

[ARRR




15 thermal hysteresis value of non nutated reconbi nant HPLC- 12

was conpared to APP isolated from Ccean Pout i.e. type-I11I AFP. The
activity profiles were described as being i ndi stingui shable within
the limts of standard errors. No conparison with other AFP types is
ment i onBHN Ma923di cati on 20 of an &bnormal Iy high val ue of 10.04r1882
hysteresis is given, in fact no value is given at all. Nothing is
stated with In anegbzadtagmuarembeﬂfmtt obra cirgityestangémenttacoordingopethe i es. W
her eby point out that .t hernal st er esi s activitiges are not | i nked

to _recr_&’/"é'F%ani’éﬁef SwHiching gisrns % magss SHEChiRE OC g8BETAling A o5 are

i ndi cat y3taRfially &?Ja.?élwi%é QoKHgR @«.'&Sj a @tyefcldDV'ffom a DC valtdgR2adYnfin

antifreeze activi like a recrystalli’sation assay. EXanpl es are
known omeqmsdﬁ@pn@ne& imeans forg’endghlg the duty ¢pole Brensiqualvtal 306, and thao ef fect on

. recrystallisation _and er r.at es .t ack of

corr ‘flf%‘r\t arfgyigement conﬁzréseﬁ |"b ﬁ&ciggp 33??@??9&6# Yﬁ‘é‘h H%E%%?‘ﬂg’n ®HPLC- 12 was
t ot al I Yswifhiipe filesth 1 Snd/ whithQdonipifies & SefidsscisdhitodMRgadi@e means C anddaipi nant
HPLC-1 and in view of what has been discl osed i n publications

concer neannggtian tampingls Kz jand K2 1Singecthe dutyheiiclesD of the iybstantially sqearet ype- | | |

AFP fr | O u I on of
AP 1 SO FROELAEE OB R BBAERMBL T o, T
al 1984A@ ¢ompohent W during Which7th® 202 Bomponent W flows in the ﬁrst polarization

PCT/ EP96/ 02936 n.Table 1 as
ar e \Pal digection is pnequalite theptime inferval quring, whigh the AC commh%,ﬂpIW@_ur -11).

These v gg\ﬁ[.l 0 C &EQ&P of the
rel evanfécspe | es,gat%q{aﬁl&%& At the sanﬁ, ﬁ%‘go%fﬂ%gsﬁg tec nol ogy. Ther e
appear erkntiersiike qtianuty oficharge ld@placeld by g¢hee A€componehe Waat theifinses bet ween t he

t t b E- f 5
d| st i nwlﬁﬁﬁaﬁt@f%?gg‘?@@gﬁ ve %%&“BW &A‘%ﬁﬁgﬁplgg%e%hg&e&ccol um
and wasg &%@HPW‘H bhe?%gcﬁﬂ! é&a}?& gﬁrdu‘égﬁbn These tWe Rohlitkibnsl Have iBdveasart t he

di fferences are descr being so slight as to fall W|th|n the
devi &t i that theeamplitudes Al andA2refitbatAC gompondnd V¥ have HéfermthaQMnces

t her mal hyst er SI s val ues smi SR e

irrel evant by He ﬁ ﬂ%‘ﬁ%%t“é&&‘ qwgogg}@%gsﬂbon 15 ‘Fﬁ?%q g‘ éh?'ﬂey
state "iegdc Qﬁeahbm%ﬁﬂﬁsé’%bﬂm{hﬁﬁmmh Iciripeidesl® series! diIFRI dnVisipRifRes
conparable with that found for other known AFGP and AFP'. In later

| i t er atandea nnidireetiongh elgment and thérﬁhﬂnmh%l%Y'QmS@f?aD%WfQ}ﬁchﬁF&? vari ous

| £ qu oo The Rk e S B8 rey it ESYRTalY {r o Bl VBggi?) 1010

var i Quscdnipteitivenys lowl,tatseiratich conistitoees acmparatively simple and pfficfiemilyt hat any

single type-111 "AFP woul d exhibit a Iot hi gher specific activity for
i ce cr yepemtingresabodiment; of the L means Iy han W nt er FI ounder AFP. It had al so
not been discl osed o ok R | Aiehohi gher

activity than 25 ;E' ane)}- y%%tagt%g]g—'ﬁﬁ%eptl 250? ot er ty I{?ﬁtlsdc%{g’*%egt | de.

To t estthelidéeneion g chaiddteriueti inithat thé chmneﬂrhﬂgdﬂﬂnﬁeﬁﬁpm. capacitive megieer we
fracti onat ed the QOcean Pout par at derjved from bl ood via
HPLG ariiigh 26 Goretadn SRHFS, Wb A1 oD an %‘ﬁtﬁhﬁﬁwgd‘r}‘p%h Chei 1

abi | ist Yodns ;E&e] %sﬁ.lﬁl d Wrlod Ergﬂeﬂﬁﬁ alk$8e HPLC 12
vari ant had nSF%thlrn I%E est %SS“C? ?@Ea%c [ VI t The t her corfponent’s
showed fop example, d&tﬂmamsammlmmtafﬂmbermemwﬂl iscpartieplarlyl ent to 100 ng
fish type-111 AFP per ound a met hod of preparing
a pure W&‘Foa’dé"l%" mgm ypkage; B@EWWHV?IV%E%FP activity al most doubl e

t hat of WD 97/ 02343

PCT/ EP96/ 02936 -7- type-1 AFP.
Because it can be secreted as a nononer .in contrast to Type-I AFP
this make5|t|d Iar scale roducti.en, r | a lot less
down st ream pr ocg'gl?‘ﬁ‘gm ehgwe?%'ewtn R@ﬁ"@?’é@ﬂg‘éa“‘t}?gg@c‘gﬁ%i nant

t echnol @efendento a>drawigldi tion the expression as a nonomer means a product

-
pd

nearly identical to the naturally occurring peptide in Ocean Pout

bl ood can be produdkeidraSing, Elgprlcidigws avdmgrammrmcte%vt@ embodimeahpt ¢ ed
for uselnfoodstuffs due t.0 it urally
occur r i hgrAERATINEEment t'fb the lf'gg@%é‘f ade or gam sm the Ccean Pout.

The subject invention now all ovvs us to produce f Has Been Repl t| e on
a large scale at |ow cost and great ease mmuu AFP' s
of the HPLC-12 type which have 15 an |nherentl |c activity

than the Wnter Fl ounder type-I AFP's. The type-1I11 antifreeze
peptldes accord| ng to the |nvent|on are the rmst prom Si ng
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e

recr yst'al lisation inhibiting activities. An addi tional advantage
liges in the fact that secretion of t he expression product as active
pol ypepti de, preferably as 25 a nonomer can now occur in situ in t he

food pro i process, thereby glimnating the requi r eng
addi ti ongg?‘Jt 15:923 the APP as such. It c‘gn now becone p055| bl e to pr gédgt?ce

fermentation prod f. s
pol ypepti de subst glﬁ f ?‘éa’g%é@g‘?fﬁ gfi:% o ﬁi{: HPLC-12 in
the fermentation pxrgoeesﬁaws avﬁnerhebymbodxmeht:of a cxrcmplandugzetmm aoéorpipigypept i de
substantial |y corres(s)ondl ng t type-111 AFP HPLC-12 occurs w t hout
requiri ngxeaaumoanan st eps such as purification of the pol ypeptide

and subsequ 35
Al so devel opnent eﬁgf adéﬁ*)an(tijgdrﬁﬁr u?{f V‘angS%%etg%P&Rﬁ%sd&% Rywpressure
t r anagenimercury aidcharge laxapt@etatwr @oh cictit abrngemeritraseshowg in Fig. 2, whapbyti es

due to the i,n sjt xpressi on of a polypeptide . 97/.02343
PCT/ EP96sW0iatiears in tﬂe%@-presgmswawmﬁsyﬁﬁg?ﬁmm%@@ﬁwsﬁ?- AFP
HPLC- 12 i s now possi bl e. 2. Detailed description of the
invention. 5 The subject invention is directed at a process for

preparing an inproved product, the inprovenent residing in

nodi fication of ic ryst h processes,i nf. nci n . si ze and
shape characteri st )re"cgl%i’ ?L éﬁﬁg Rywﬁﬁer ﬁpgﬁfegplqa}p i"déag{% ﬁ’é&ﬁ%&cm Iﬁ‘é?e‘ﬂ?l’ala!

M ni M§i QgRl Putdedlt k& SRALNISE ARG for generatifg & hibh-fRIGAMRY ACLoRiponsht bi t i ng
ice recryst | i sation of the product upon freezing, said process

conpri si N feoalithe supply voltagefsourcgoByitehing deeass Ir&mpmndm with ampini no aci d

15" expemectiot AR L At KR 1 RARRE 1ot 12 BBfneBles T hlans or (0 7

Fl ounder rérfgetihg aﬁcymplmwmdafnh@ﬂigmfmqueh@ AC co dponehﬂw adh gt or mxture
normal Iy used In prepari ng the no rrgrove product, said addition of
e

r ECO??I naelaripation,diseatiga and an a“@htb‘il"oﬁ@l‘}f the highrfreqpensy AC compenent ¥ in 8i ent
L?o?ogfcé?c ﬁgtpé’%%ugﬁ'ﬁﬁ%| 6’1 ogl caltoynglt eri gﬁ@c}\?\ﬁ?ﬂe&? Mg)g@%@%ﬁé an

~ani mal  opaRjds® olipled e switching pleand I.MEK sreimeans for generatinged DC tdmponent G.

reconbi nant pol ypepti de can be adde Preferably the pol ypeptide wll
be of fo&ﬁgreaa%%! ﬁmgposeag;odgqup}eg rWFC&E’gt‘HEz'FInaI product with

food grade status. e g raﬁbrPB P HRSGrcd ﬁ%&geﬁpsﬂo% IMEN 08 MR N the

product is product 1s prefer A specl fi odi nent of a
sui t abl e pol ypepti Mmsham@maﬁrmm Esand Imaterca:umdctedlta aesupply voltkgeanpl es.
Suitably a pr od roces ccor, t.h ention d| ect ed at
pr OdUEQI 6%“1'6?: % ey ﬁ‘r‘%ﬁ'ﬁc‘["“s‘s ing’ of @&m@? ?ﬁeﬂﬁe’\cmneé\‘fgﬁ‘pf’?@ém

properti ehf & will flow tREHigh itR 14Mp EH vftﬁé’sﬂhaﬁhgmbahm eh@¥te

pol ypeptide pro tion . process whi ch also falls Within Che scope of

t he i nventd Mgh-frequenc)aA&‘ ¢osnpinent WatweheredsstbaidC andans mcgem&rthpﬂ)@n 35
The term "a pol ypeptide or prote w,t h.an uen
subst ant icamnﬁ%lﬁ é&m@ﬁ% megng :‘QPHS?’ Qﬁﬂéﬁﬂf A 'cH the hlgw_f)f g &g:

PCT/ EP96/.3 ?ﬁem Wina first golanzatlon dlrectlon une%ual to the arfiplitude A2 of thé higiFLC 12"
mpri ses am am no aci d quence equal am no acid sequence. of

HPL C 22 |fmqhm®dACrmmmemWPmmez§ﬂ@ﬂd polanzaapc direetinn. iThepalaritirafithe aci d

eid Sequaeamppects i ehaRt g bg saundh ol Bl Tiston hP e £iEak 8" "

activity t%@ amplitudes!AE aRd A2V Thi fénders it poible! tinake striationl inviditsie¢e fanimy not

B e T T

be in amno acids known to be essential far activity of the

pol ypept iofaliffering fypes red perrea comparpiivaly Wids jangn &f Poviees ¢rssumed by theje| et ed
or replacged. Preferably any differences in amno 10 acid sequence are
si |l ent Bti ons, wher eby t he substitutions are conservative

subst i30ut i ons t hat Iglcheneircuit arrangementsrshowe it Fig. o:panchylg) 13 fthé ewm&hmg]e

pol ypepti de and thus t severely influence t f
Dol yhent igns 1 re Soastrsied A inROnHEE Ral bidEe Somgrising.a SO OHURONIPY o 15 |
hydr ophohj dﬁmﬁlfﬂdﬁ GRAcRink TldM@hes Blahd SeNbid b?é?fﬂl%i;lfl@rThe incompRAOHAIET

am no aci hydr ophobi ¢ si de chal n_an amno acid with a
hydr ophi | Yridgesit @édmamemw%% joaddppagheyhich shuns e switahing elgmepbSaend wit h

a hydrophillic side chain. The anm no aci d honology—between—HPLE-12

and HPLC-l is less than 20 60% An am no acid seq enge el ki .
ho ogy above 60% preferably nore than 70% an y nor e
tha B0% can be expected to be representative of Bﬂ ﬂmﬁ ll

i dered

exhibiting simlar propew*ﬁ-ee—t—e-um.ﬁ.‘l.z.an.d_]_hmﬁ :
subst ant| aI I y correspondl ng to HPLC-12. In 25 addi t| on the pol ypept| d'!—

o . I g,




ter Fl ounder anl’hn acddeast the AFP activity of native

Wi

HPLC- 12. The AFP ac eterm ned by carrying out

cofrpari sons with re assays 30 using a series of dilutions
of d and equal amounts an ons
of AFP-ty%e % 9 and/or natlve HPLC- 12 as obtained from Oceg%% ng

cof Ti e offmaritk B APHE Bl f of iopil oAbkl Bl e EO " °°

poj ypept i dmnewurbrehnnm K12y afd clpatittd © which il ¢hedb @ubodiments formsithoned
chhracteristics may be cansi dered correspondi n% . . substantially to
HPl C- 12, capacitive meaps §7/Adse part of the incomplete half bridge is the control circuit St

PG/ EP96/ r ocess
Pol S annPaifis coupled to the switching elements S1 and §2 for redflaing the switcHing! ©

i mproved ¢gemprets tcnﬂ&mﬂimg and non-condmuigfwmhighrfrafuenc}e Asyymhethy grean IT are

prpcesses influenc | ze and. s e characteristics of_ic

palti cul a‘FO“iPI‘Fd g an mgﬁb‘i’%\;@f’ [Foptrel %‘fﬂmeg] ﬁ'?%?’ﬂ?%‘fﬁﬁ“%?@’ﬁtlpeﬁ 1g¢ Ee@fl ng
dajragé  pc mearfd: IgPé{reFHo‘ﬁL’t?ﬁEtéd‘gs Q%eﬁékhéd%it' dt% 4io8e 'iﬁ&g)i%t istos M’rﬂ: of
t hp product upon Treezing, sald process conprising addit a host
or gani sm shapstithe lafip &apire te mbmﬁmann‘shod@riadéig 3, the D@cmcdns dHrdre poI ypepti de

or prote| n WI th an amn uence, suhstantially corresponding to
t hpt of eﬁasaresx;tpr ﬁl—wﬁ’ﬁgfﬁu’f Eapﬁﬁ‘rtf’lapr oved product as such or
tof anjp i ngr edi-gpt d&hﬂ@n"éﬂh@ cﬂ@ﬁﬁ”ﬁhhi{gd:%@ sﬁ&vrpir?Fi‘E 2 {sha fR6ws.

I mproved product and subsequently subjecting the host organismto
candi ti ons such t haWVheminputitsrminalsabli andsBoarernosndcied to the positivg and-the: ype 111

ca ryi ng TEREE RORyhapbcbaBt SOUER ey, p SREEGebns spipol bl

in entlorgeﬁéra@’écﬁw €ifeSbntrol circit SEYénAER the twbewateRiap ieldnents ShaadldRt i on to
the step normal |y taken to prepare the non I nproved product also 20

falls w taArematt% coadystingand penroepdugtingvithr highpireaneaey. ohna result, adigh-apl y be

Fof "ot eitghel Bnh IO e-WeVdithee f iEsent gorony oy S8R ' ) 7"

paftic ul draficd OTHel dimylt:ycle D of g Mgmfteqdm@a subizeantidity dqualPe-efaee abltyge vaet
po] ypeptide will be of fooggrade status in order to pro i de the final

pduct ViPE B vraéufdwbrcad&ngrt equak to 20%, by theasymaetnymeans II. A highsfregVRacyt o pe
pr oved ranbh | nt of a
suj t abl'e %%F?"Ségg Iﬂg&ﬁ?fé?ﬁ%tﬁrﬁu ﬁi‘e%a@ﬂ accagr J]esnﬁptsgh{ehﬂeig ﬁ\%gnt 10h is a
st AFRuhﬁaxhddllgsdqnaneadavewﬁﬁge Smbe thexdutp lcgele D’Iué theokigh dregaencym can

| Qrerae?esp Siantal) Sauis e YRUGRR B ok SAIEb 0 30 i rbmlishie P s SkatnB or o
ROheHi £ ‘?ﬁst?olérﬁﬁh@ﬁ Gﬁ'H&ionoirs dn%&.l k5 e ﬁ!ﬂ%e BE theSAtermiting

tructlon or damag€ can occur In a nunber o known'to a

son skiukdeadin thetsbeomirpqlamrt&neldyrecame Imesidition, the diode iheml)npass@&) carry

0 E i LP? y%é?r(égagx gnnedgcglaxtiga%oaglygpw andyis “Blo dlltetdI in the oalep rdler\égt%n SO%ﬁatoJle APP

PqT/ EP9 6/1888 38 rrent has a DC com;r)]onent G. To optimize the joint effect of asymmetPPnepgpt i de
ter n. Alternativel ost organi'sm capabl e of secreting the

P p Py gEped BC means BT on rth¢ misitility of stnatitmg; aeroeding &0 the inventiong the

duct le a
Ddcer s AR5 dsitor S ARG et 7024 T o SR e, % € BRGRor il BERIT ° 7

: couple@ ¢l ehipazitéh Codndethb aktibie BF Gibd@th ifhoupled do! @.tjumthpuﬁasdaared
be carried out as usual with the only difference bein filtlon

b o di f DrtBntwy switchingelerens dé; or ipether handa tispnode of didsBi is caupled

o SGBERH i Bt SPfefihiodfiching @ephfhe SLBRY KPR AC Ry &8 B 1
o diededD} isn@upRidi togapiviter C, the joirneffict og tie asyumhéton metngifgd RE baked

th i nproved freezi n properties. Anal ogously. processes
dheana fH1s at its optimummwhen Mgcyales aking dtb‘éx:ﬂélpr% 1%?*%959%&% PGP i t abl e

erﬂo@,di ments of the invention. Cheese maki ng and yoghurt

processes or other food produci ng processes requiring

tation fall Wheloperatibe of yigecioduitparvangement shown in Eigv8rlegely t he

ion. 20 Advant ageously a production process for inproving
according to the invention will be carried out w thout
addition of proteases or chemcals after the r econbi nant
ki de or protein with am no acid sequence correspondi ng
Wrally to AFP-type 111 HPLC 12 has 25 been expressed or secreted
to obt ar n the AFP poI ypeptlde or protein as nononeric product.

. T e




growt h processes influencing size and sha e characteristics i ce

in particular in regrowth thereby e.g. m ePl enti al free2|ng :
damage e.g. by preventing or inhibiting taI | isation of the
product upon freezing, said use occ ner knovvn per se i
for: AFP' PHN 13823i n WO 97/ 02348

PCT/ EP96/ 02936 - 12 - . h| gher
speci fi c cantsponde methat bf thet gircuitcarranperaentashoenvintiig. 2. The Wff&rafoe fcbnsistsler AFP

falills within the scope of nvent i r ef abl roduct wl |

be :a f ool H}aagach% cdm P°"e‘f*hg ‘?frtBﬁﬁB’fre‘i‘Fatg RttB‘BF l6Ie pmenﬁeﬁ erial.

The 5 '
%Hﬁédﬂb? tioe rda&k&e@wh% .ﬂﬁﬁgbﬁe RapefibyTe. 2 %gtﬂﬁﬂ&@ér{‘a&%mm%

polypeptl preferred e ocess or use :
i npr ovi nghe mventhmmfohbcumnt sffectpfasmmeb'y mms mmemm Pronithet is a 10
product dest.] froz For, f uct s :
sui t abl e TB4HR ?l?ﬁ @a‘ﬁgaa%&/%c ?tlhlare tw%en th?)fiB‘@fLFé'f’I%ar e

al so of Dﬁ;seﬁhggén to be lower th0s0 %! oduct s corrprl si ng food grade reconbi nant

pol ypeptide 15 or protein with amno acid sequence corresponding

: 3 ubslt ant :j ally to AFlgdﬂyq@ewslthe amplitude ILA-Bﬁyofdhetdﬁrect current ghrough msf y
or oducr . ARG Pl Sl e eh e R ihidring siaifed sy TR Tl o

modi fi cahé @rfusdtioncs the yiatyeéyc&DD of tgé ubStanbially 8Gaae-wavE voRags, the Towe and ;
shape characteristics In particular i n regrowt h thereby e

mi ni MG affssure merﬁw&ifqharger h@@zb%g m@é by, meansyo metﬁélmmgsmmm bi tg i ng

ice recr [ f t t he
scope of¥ e | nv t?'?gr?g agﬁt}ﬁﬁu&r ? pro C%Jsﬁg H%SLRA he ‘%u%c (V'thlﬁ';:lier{1

nat ur al | peroemtsir Thmgave@rdakz&emqanrnysdmc}iargeelmnp contzmcabhrypmmnd itsepaer
conprising, sequ ces encodi ng: agt | de QI’ prot ein hge/l ng an -
ani no acfan The poigts,ip s‘ﬁoﬁdY%ﬁ“! AR AEbIENE (eBRETRBFRC R of  Ocean

g
Pout fekirine rW?l? IiR 1R
nat ure |%pprﬁfh‘%cégzgg§1{wh&@%l?gd?e cat glggérhy 0 &g?‘ggf}%{?g%ﬁkﬁw accor di ng
to t hE i noredimmed statendhiscavident that actlnecscumﬂntdfeapproxlmatew SabAdscat egory i s

exam co gl Gor Aderng staBenshuatially invistie, 6814 velie Sty SdeRia of ™' ©
accor di ngo 4 aidhs1 585 provided 188 pbfics 87 ARt Bt ddis B0koreespoms gsmeor Use

for i nproving a product in’any of the enbodiments described
above. polarization\giregtiom dgwhich the AC component has its greater amplitude.

PCT/ EP96{,02936

parti cul ggwgve o 8fths POLATHY of dhe,firest Syrrant GsTEspendsd fo the'po lanzae%oon%lrér?gg? Mhost ]
or garges nwhYi the ACTBSRpEitent haeis gheatee raniplitude, a direct savrentioflesswtbare b5 M8si di ng ==
in inmproved properties of nodi fication of ice crystal .growth
pir ocessewill puffigenksicag also be ssen ghai it Equired diraeta@IrEnisATe &“’%Pd ice in

| ial f [
e eyl R GE kT D7 ol BABC 2 TR0 PN | Fsat on gl
tihe pr oduct upon. fﬁmﬁ‘ﬁﬁl th&&bﬁ l’éﬂmd sﬂéﬁﬂ&n mt4 ait g@ﬂ|fg¢nd to qus&ﬁ{]m ni n

d/ or being surrounded a food grade 10 r.ec cofthiviagpt i de or
ot ei n Iender -’&ﬁa%@ﬁsriﬂ"’é@ikﬂm e low-pressueenmercuny p@ﬁ%ﬁ%i 3 subst ant ial]y

p- tzgpgkljzg{?fl'f\}epa range of égw A cBfYuntdd § Of‘& R tram oS th $00% S

d/ or ressi ng and/ or secretl uc %q@pég d
ot ei n powert chenfmeeﬂnqngyalsDaWas)chﬂsan betiveen 33 % a“‘glg7 d% gé:orrbl nant-=

od grade host organi sm further ﬁh&gmlgmoﬁmcHWscop
ot ect i BA direct ¢iTent gaincidsd with the PO?WHB%QHQ&@O% grade recombi.nant hi

gani s rgrﬁ%a@gseApfan A2, 3 difddR LERSAtE approximatelynid AFPIEH CGHT : nucl ei c_?

quence, el c aci d sequence bei OB iparitively high
nstrucrdchmssralthisI@I\:ixﬁpase.nSimiua;lughocln'ﬁ'ﬁéFWQ"‘Hrgé%"’ér{'t‘glgh’Ca%}l’l . native ho__

gary sm and said .DNA cqns fictbdi@in the lamp. Sughha hi

0 SR ISSER?PPBﬁH 'y, 3 ?‘H‘ESEI prom)ter a%(@ﬁ P‘}“H"? gm in .
may p

: _ Nostis 4hBetaBIB for these two msoﬁh)%nn A’F@‘%Pﬁ‘\"f resent |

n opt i onal dfape bve hmﬂu aili n
he protmmnpcmdq!dedj“bgh ﬂlhlé’oﬁé’é‘? ‘8}815 i'sm ftﬁ nég gg anfp resgl on
t he AFPR- £?C§d| na,gg};'&lﬁj £d ﬁossﬁﬁé tb render striations invisible gq@@ﬁg@ed[ah{ee)o bel ow,

i ch S|fW? be honol ogous or. heterol ogous to
he AFP-encodlng nucl ei ¢ acid sequence and is in reading
r ame W th the ATG start codon, 35 (c) at |east
ne nucl ei ¢ acid sequence encodi ng an am no acid sequence
bstantially correspondi ng - to that of APP type
[1l-protein HPLC 12, said _

(
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VD 97/ 02343 ' PCT/ EP96/ 02936
- 14 - nucl ei ¢ acid sequence in reading frane with the
ATG start codon, and optionally (d) a stop codon bound to the

3" end encQdi ng nucl ei c acid sequenc
SU|tabI§%QﬁD§ nts of _such a reconblﬂant host organi sm rbé%éﬁgz
descri bed elom/ cess for duction and these
e e eyl DS dF e i SangRined GRS foup b moanS R G B o
di rect e¢raf rﬁoférlﬂﬁr?ﬁﬁplﬁﬁfmatelg 1,5 mdwmaggfﬁaoml A0] yRBRIJFBS O

proteins exhibrtin ¢rystal growth and Torm nodifying activity,
so- cal | eirect current es:muhpaaamé:ly tow iand metaphzorepe doéscent ocCwyFiR) thedamhp o anyg  a

specific anti.freeze actiVit) hat 0 Fl ounder
Arp. by ToRSEabie &8« sk e yielttospeaHhichd 3 plise BLAT etbRismtariBing 11 ons
mhereby expression of at |east an AFP-encodlng nucl eic acid sequence
occurs or is induced, said nucleic acid sequence 20 being conprised in
a DNA construct, said DNA construct not bei ng present in the native
host organi sm and sai d DNA construct conprising in the order given
(a) a strong, optionally inducible, pronoter active 25 in the
host organi sm (b) an ATG start codon, that may be present in
an optional DNA signal sequence capable of secreting

t’he protein produced by the host organi smduring expressi on
of the AFP-encoding nucleic acid 30 sequence of (c) bel ow,

whi ch signal sequence can be honol ogous or heterol ogous to-
t he AFP-encodi ng nucl eic acid sequence and is in reading
frame with the ATG start codon, (c) at |east
one nucl eic acid sequence encoding an 35 am no acid sequence
substantially correspondi ng _ to that of AFP type
l1l-protein HPLC 12, said nucl ei ¢ acid sequence in reading
frame with the WD 97/ 02343

PCT/ 96/ 02936 - 15 - ATG
start codon, and optionally (d) a stop codon bound to the 3

end of the AFP- encodi ng nucl ei ¢ aci d sequence. 5 The
process can optionally further conprise collecting the pr oduct
expressed fromthe AFP-encoding nucleic acid sequence obt ai ned
therefrom by further processing in a manner known per se. In order to
obtain secretion of the expressi on product of the nucleic acid
sequence encodi ng an 10 am no aci d sequence substantially corresponding
to that of AFP type Ill-protein HPLC 12 the DNA construct can further
conprise a signal sequence for the host organi smenabling secretion
py the host during cultivation of the host. The host organismis
uitably a m croorganism Suitable 15 f oodgrade mi croorgani sns are
ungi such as yeast and bacteria such as lactic acid bacteria. The
east cells Sacchar onyces cerevi si ae, Sacchar onyces fragilis
accharomyces lactis are exanples of a suitable yeast host cell. A
erson skilled in the art of fernmentation processes 20 in food
roduction will know which yeast cells are suitable and whi ch
ransformati on and expression systens are avai |l abl e (Romanos et al,
npbell and Duffus). The lactic aci d bacteria Lact obaci | | us,

t r ept ococcus and Ri fi dobacterium are al so exanpl es of suitable
acterial 25 host organi snms of which many strains are known and for

ich suitable transformati on and expressi on systens exi st as any
erson skilled in the reconbi nant DNA wor k of bacteria associ at ed
ith dairy produce knows (Gasson, 1993). The FDA has a list of food
rade organi sms which is 30 avail able to the public. A person skilled in
he art is aware of the organisns that are considered foodgrade i.e.

ave GRAS (generally recogni zed—as safe) status.—1n particul ar
rgani sms associ ated with ferRQERLI R0 %Rﬁiﬂ products and

roduction of dairy produce arq m“”n IH}" The phrase "one nucleic

cid sequence encoding an amn equence substantially
orrespondi ng to that of AFP




WO 97/ 02343 PCT/ EP96/ 02936 L‘,

- 16 - type Ill-protein HPLC 12" conprises any nucleic acid /
encodi ng exactly the am no acid sequence of native HPLC 12 from Ccean
Pout. Suc Le acid sequence may difd er .due to the de r of

t he genet ?gﬂgg’j?ﬁe the fact that 5 “different nucleic aci-d?@@gt}?gy

encode thmam no aci d. ) : | ei c acid sequence .
encodi ng o acid S eFHsReR Hhd 1L, RlfL S S by one or two am no

acids fromthe known am no i ut still encodes
pol ypeptide - with the sane ’ !mwlm the native prote¥n is al so
10 i ncluded within the scope n. The nmutation or

di fferences may not be in anmino acids known to be - essenglal for
activity of the polypepti-de. Proline residues are preferably
therefore not deleted or replaced. Preferably any differences in
am no aci g sequence, ate 15 si |l ent mut at i ons, wher eb

Ihe
substitutfons are A circult agangement 10% OpGIRRg ¢ w—@ﬁgssqrﬁdperaﬁryngtsc 8%r the
hydr opat h & Gights bypERtyen 20k .
severely 1:AFH;PI %;\nggﬁsf fe£ pé)#yge t g'g gt?ﬁct ur e%ﬁﬁga@@%@g#%&ﬁfﬁﬂ)% e.
an am no bighdrequencysAGyabmpeinenti W, codprisingi n 20 is preferably only
exchanged for another .ami no aci ith a . hydr.ophobi c, si de chai n.,and an
amino acid with a ~ SWI%WH%‘F‘%}#H ngé“—g?fa‘é“%mﬁ W%Z%('jémﬁﬂwyr‘é@ﬁ&mnw not her
amno 5  fromafspply Vaitaehydrophillic side chain. The amno acid
honol ogy between HPLC- 12 and HPLC-1 is |l ess than 60% An 25  amno acid
sequence exhi bi ti ngsymorettyongansdbdercrendering an ampliude ¢xlabf therdigle t han 70%

and nost preferahly nmore t . 80% .can e

Fepr esont BEREEEAC BRI 48 first polarifafign ArcEH BRI piAglige A7 gt e,
HPLC- 12 alﬂgh-fffegﬁeﬂl? AC compoadsti Weineflsezohd polatizatidnydiesttion unedql 1 oh®
HPLC-12. The 3 phrase "substantially corresponding to" thus

i ncl udes another, gagt| ei ¢ aci d sequences encodi ng am no acid sequences t hat
exhi bijly nore than 6G% Y, ,rt}gt-"?q'h | ce of native
HPLC-f . In additi oﬁ’?ﬁ%’%ﬁ%&%g#e e cogg?:lé%l?glp%ﬁ&“ he ami no acid
sequence chafuctedized lin khat tied pblarist oft the D@Rodiponent a8 tointidys ofithAh&pblapieatiorf r om
W nter Fl gunder and preferabl .at least the AFP activity of native
HPLC- 12. dFFF‘&“_@F’Pf the great&w?m%wwn%@da%ﬁ@ﬁflr@ by carrying out

g‘éfg’gg; S 92 6"“ th A circuit aMfhgefddAL 3¢ Blaimed in Claim 1 i7<:_haracterized in that the

r ecr yst al swischingomeassagosnprisersyitthmngrmeansdbr gedentingras sulfstankielly square-wave

I tide to he det i d - 1 I d/ or ' nati . HPLC-12
Dbt 2F 180 YOli88E ERDMIHS IR Do  Dhcvedlag assmmetty papsc somerisp gears 2 °°
pe! ypept ifgfr rérfaeﬁﬁ%ttﬁ‘éaﬁ? ngg&-n%e&@a it§ 50%,5% t?%&h&ﬁl?aﬁ&@tﬂé’n‘!’ cStprises

pel ypeptide or protein. manner in ch such a recrystallisation
a$say carintadditionra edd dranchri which is coupled 4o dhe $witching means band whiche

les. A pol tid . hi.bi ti mb f_t.h
ot onedfomptied f gty femitof il el €ohatomd tiFRon LgtiPBe RN 10
bstantigg |y to HPLC 12. In a preferred enbodi nent of the

vention the DNA .. construct and the cultivation conditions of the
st 20 3. organi #ncizeuit amangement as claimed ist €laim Inohdneharecterizedgaghatde 15

Pt ypo 1k PG el AT EPREAT 2 STk ATkbiEh mbRbisi A ek b sp impedtilP. 01

t expresd d inilRetRauPeleinBHt andr which shunt§te lowBpressiire nfddcurgrdisthargeci d
quence substantially corresponding to that of AFP type

| - pr ot éeMPHPLC 12. The 20 production of diners or nmultinmers wll

quire gdditional - Egggg ' t s REGR Mt
creti o?\ﬁof an A c"cualttc Y %%ng%%lﬁl@%@%ggﬁaﬁﬂpé’ ?Lamﬂggﬁét ruct
|1 25 the cirtdit efrangenmanpomprises capadidve meansiwhieh laee cenmecteddn rsgrienwith a

i no aci.d sequence substantially corresponding.to, that of 25 AFP type
1 | - pr ot dPY-RUpiskrermercury diseharge 4rap operated,p the circuit aggpgement, Andiaze pa

NSt r ucty,NBY4 %grépghﬁg] Wakd égngprfs‘épiaﬁ?mgé%ance. the nucleic acid sequence
ncodi ng an am no acli d sequenc ubstantially corresponding to that
AFP type |11 -pr @t eireuit arrangemidft £ d2imed inh€lairo P obaractefigednin that thedem 30
further preferred enbodi nent of the invention involves a. DNA
nstruct in which the nucleic acid sequence encodi ng the am no acid
guence substantially corresponding to A |1 HPLC 12
donprises the preferred codons of the hosﬁﬂ“l”“l““lﬂ”"'ﬁ"ﬂof t he process.

his is preferred in view of the fact that ttarsl ation efficiency is
i ncreased by avoi di ng - certain codons in particular host organisns.

~~ . r VAN N /NN AP




codon usages differ in prokaryotes, in yeast and plants from codon
usage found in Wnter Flounder. For exanple the codons GCA, GCG and
GCT t oget her account for nore than 65% of the al ani ne codons of known

‘genes of S. Cerevi si ae @and Z. nays, whereas thepg.oacoant
f or IessPEﬁ’ﬁﬁggz5 2596of t he alanlnesgodons of a fish such as the Wnter

Flounder. Simlarly this i I fiped ACA, ACG
and ACT m7%3%7%2§853 Sh\‘ﬂ%gebgo%ﬁ?agggﬂve‘ﬁg gaﬁbﬁés%?gf &rred | by lactic acid
bacteria and yeast can be derived 10 from literature specific for
t hese gr oups of m croorgani sns. A person skilled in the art of

r econbi nant DNA technol ogy with these particul ar expressi on organi sns
wi || know whi ch codons are preferred. 15 When the host organismis a
yeast a preferred enbodi nent of ~ the DNA construct will conprise the
DNA pre-sequence of the [err]-mating factor of S. cerevisiae as
signal sequence. It may also in a further enbodi nent conprise the

pr o- sequence of the [err]-mating factor of S. cerevisiae between the
pre- 20 sequence and the AFP-encoding nuctleic acid sequence,

wher eby the pre-sequence, the pro-sequence and the AFP- encodi ng
nucl ei ¢ acid sequence are in the sane reading frame. Alternatively
when the host organismi$s a yeast a preferred enbodi nent of the DNA
construct will conprise the 25 i nvertase signal sequence of S.
cerevisiae preceding the nucl ei ¢ aci d sequence encodi ng AFP.

When the host organismis a yeast a preferred enbodi ment of t he DNA
construct will conprise the inducible GAL7 pronoter 30 or a
constitutive GAPDH pronoter of Saccharonyces cerevisiae. For

ot her host organisns suitable pronoters for - inclusion in the DNA
construct are well known. The following references are cited as
provi di ng exanpl es of 35 possi bl e transformation systens or el enents

t hereof: for yeast Canpbell and Duffus, for plants PCT/US90/ 0626 and
van " den El zen et al (1985) and for animal s Hanahan, (1988).

WD 97/ 02343 PCT/ EP96/ 02936

- 19 - Prior to the subject invention no substantially isolated

and purified foodgrade reconbi nant polypeptide or protein

substantially equivalent to tyggsbmkuﬁgﬁﬁmab exhi biting such hi gh
AFP activity had been produced. l“" E 5 tinme substantial ly

i sol at ed f oodgr ade reconbi nal eptide or protein
substantial ly equivalent to type- HPLC- 12 exhi biting AFP
activity higher than that of . W nter Flounder has been produced. The
i nvention covers substantially pure and isol ated reconbi nant
f oodgrade 10 pol ypeptide or protein exhibiting inproved properties of

di fication of ice crystial growh processes influencing si ze and
shape characteristics of ice in particular in regrowt h thereby e.g.
mini msing potential freezing damage e.g. by preventing or inhibiting
i recrystallisation upon 15 freezing, so-called reconbi nant
i -freeze peptides (AFP) exhi biting APP activity higher than of an
al armount of W nt er Fl ounder AFP-type-l, said pol ypeptide or
tein havi ng an am no aci d sequence substantially correspondi ng
that of AFP type Ill-protein HPLC 12. Such reconbi nant 20
ypeptides and in particul ar reconbi nant pol ypepti des or pr ot ei ns
ibiting the above nodified activity such as ice crystal growh
ibiting activity, so-called reconbi nant anti-freeze peptides
P) exhibiting a specific anti freeze activity higher than that
W nter Flounder APP, 25 prepared by a process according to any of the
cedi ng enbodi nents of the invention also fall within the scope of

egrozoss o (THIMIIN  0.

erials and Met hods 2*1 Strains ahd *growth conditions.

coli strain JMLO9 (endAl, recAl, syrA96, thi, hsdR17, rk- mk

Al supE44, Yanisch-Perron, et al, 1985) was used for

lification of plasmds.. S. cerevisiae strain SU50 (MATa,

[err], leu2, his4, canl; Verbakel, 1991) was used for

nsformati on of the nulticopy integration plasmds. E 10 col
nsformants were selected for on Luria agar plates contai ning 100
rlg anpicillin m[err] Sanbrook et al (1989). Yeast strains were
ntai ned on sel ective YNB-pl ates '




(0. 6’~7%D| fco Yeast Nitrogen Base wi t hout amino aci ds, 2% gl ucose, 2% ¥

agar) supplenented with the essential amino.15 acids (histidine
20[err]g/m, uracil 20[err]g/m). The sane |iquid medi um was used
for pre-cu ich were grown for 4 hours at 30[err

diluted 1: iigw ?%’g\h dium (1% Di f co yeas: 0 extract, 2% di figoggg%ne)
cont ai ni ngéml%ose for i nduction of the GAL7 pronoter.

Pl asm ds e relevant details of the APP-111 containing pl asm ds
are Citcii¢ arrafigdnidilte 1. 25 Tr ansf or mati on

Transformati on of JMLO® was according to Chung et al., (1989).
Transformati on of the yeast strains was perfornmed 30 by

el ectroporation, mainly as described by Becker et al (1991).
Transformants were recovered on selective YNB- pl ates. A person
skilled in the art wll realise that various transfornmati on net hods
are possible. Alternatives depend on the organismto be transforned
and are well 35 docunented i.n various handbooks such as Sanbrook et al
(1989) and Canpbel | g )or oireni .

bCT! P96/ 02936 niAHtonSrelateddB)a circuit anange)ﬁ@gtggf{%ééﬁng a lomrg%sblrear
Bi ol ogi cal m?rouqediscm'ge lamp by niags of atliigmfmquqmys:umdt whith roodsists oditai DG

enzynes were eco ded Jier. 5
ai éonucl e‘iﬁr‘i‘@é‘gnﬁgr%ﬁsﬁ/ﬁ‘ﬁhﬁw “W\P/Ftegﬁﬁ Héns 380A DNA
synthesi zer and puriféuagh ﬁéﬁﬁqafog Bﬁ&ﬁ@ﬁ%‘ I\é -fr uency At cofr IpBﬁédtCW of

AFP-111 10 The AFP - from Ocean Pout , cro oar €es aneri canus
purified firoma supply voltagef f| sh caught in the coastal - seavvaters of

Newf oundl and. The AFP |11 a ar ed e ation of
the clotted fish ser'u.ﬁs??'rgg1 %‘5’ cIing %pgpdﬁ‘klc?ﬁg'g U}%

Cation ex cﬁmﬁ%h@a@hg&{eﬂpw in a first polariZafibh AireBHG ARDEN aﬁbﬁﬁﬂwgz apthe was
performed on colum (HR5/5, Pharmaci a Bi ot ech) t he
SMART systhigh-frequency(46 somponentBVoine: secondpalarization dicection Jinegualite one

Na[ err] HP%‘%B’%/ Na(*—/{l[ err]PJ err] ,(Merck) pH 6.0 and the elution was
done with 0. & NaCl (Merck) linear gradient, with a fl ow of

100[ ernpl / m n. - DPeRdand ¢H fw§ ,%cﬁ@(bgsdo Rpohéret Gerr] Peak Monitor
(Pharmacia 25 Bi otech) at 214 and 280 nm Fractions were collected

nonitoring the 214 r&ﬂcgrdgmato thei inventios, thetpajarity«of thaRErcomponent %/@nlmies

fract t. at
Rever sed phih B i BEh e RAP SF e drEalf5e B ol aplimces ATRRETAE, | 20
phase hi gitt peachtsved byethisi thal srisivreiatolpwapieysurdihercury dischifige Gmpaperated

performed using . a [err] RPC C4/Cl18 SC2.1/ 10 ,col um (Phar maci a

Bi ot ech) oM HREIS mw%wﬁs rradsred fnyisible qyenp Mdds rangsOtROWSIE was
appl i e%st %OBB'&?%)#$ % Trifluoroacetic acid (TFA, Merck) in
MY T wat e ent A) and eluted using 80 % Acetonitrile

(Merck), 0.054 % TFA ' WO 97/ 02343
/| EP96/ 02936 - 22 - in MIli Q
er (Sol vent g}g %he used standard gradi ent : was progranmed as '
llows: O min. 100 % solvent A 5 mn. 100 % solvent A, 10 min. 65 %
sq vent A, 50 min. 40 % solvent A, 55 min. 0 %solvent A, 57.5 mn. O
%]{sol vent A 5 and at 58 mn. 100 % solvent A at a flow of
1qo[ferr]l/mn. Peptides were detected with the [err] Peak Monitor
(Rhar maci a Bi ot ech) at three wavel enghts 214, 256 and 280 nm Peaks
re collected nmonitoring the 214 nm signal using the i nt egrated
SNART system fraction collector, system 10 tenperature was set at
2q[err] C _ AFP-111 isofornms 1 ,2 and 3 were separated by neans of a
_—
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_ o )
“rmdi;ggfi ed gradient: O min 100 %solvent A, 10 mn 60 % solvent A, 35 ’f
m n 55% sol vent A, 36 mn 45 e solvent A 45 15 mn 45 % sol vent A 46

mn O Wsolvent A, 50 min 0 %  ° solvent A 50.1 min 100 a solvent A
‘and 60 nmin 100 % solvent A Buffers and all SMART system details are
t he sane as those used with the standard gradi ent. 20

Sodi um dodecyl - sul phat e pol yacryl am‘]dQ gel el ect rophor esi s.

16 % pol yacryl am de Tricine gels (Novex) were run on an Xcel |

el ectrophoresis cell (Novex) according to the 25 suppliers protocol.
Sampl e buffer was from consisted of 3.0 Ml TRISSHA 3.0
M 2.4 mM dycerol, 0.8¢g b, 1.5 mM 0.1 % Coonassie Blue G 0.5 nm
0.1 % Phenol Red an - mer capt oet hanol , final vol ume was
adjusted to 10 m wifth distil]l ed water, pH=8.45). Runni ng buffer was
al so 30 from Novex and contained 12.1 grammes TRI'S, 17.9 grammes
Tricine and 1 gram SDS in a total volune of 1 litre of distilled
water, the pH val ue was approxiyately pH 8.3. The gel was col oured
using 10 % Coonassi e EI‘H Tant Bl ue R450 (Bi 0- Rad) dissolved in a
solution of 40 % Et ha{ &—{ Merck), 35 @ % Acetic Acid (Merck) and 50 %
distilled water, this sol ution eated in a mcrowave for 45
seconds, then the pel s e stgi Ar 15 minutes on a rotary

shaker. Gels W 97/ 02343
PCTf EP96/ 02936

- 23 - wer e
destained with a sol ult2|d).n. of 10 % Eth (r&erck), 7.5 % Acetic Acid

(Merck) and 82.5 % distiljed water, |n case of nol ecul ar wei ght

determ nati on MARK 12 prestaine " markers (Novex) were used. 5

Western Blotting. Novex lTri cine gels were blotted using trans-bl ot

transfer medi um (Bi o- Rad) jon the western transfer blot nodule 10

(Novex) according to the supp prt ocol . After blotting t he
menbr ane was bl ocked with 5 I:;med mlk in 150 nM NaCl, 50 nM

Tris/HO pH 7.4 and afterwafds cubtedin 1% skimmed mlk in 150 nM

NaCl, 50 mM Tris/HC , 0. 1% & pH 7.4 and a oral

anti serum agai nst Ocean Punt 15 antl freeze peptides. T i ﬂerent

anti bodi es were obt ai ned (gifts fromMM Gani, Unilever Research,

Col wort h House Laboratory), one for the determnation of the S

groups and the other one for the determ nation of the Q group.

| ncubati on was performed overnight at roomtenperature 20 under soft

agi tation. Unabsorbed anti bodi es were renoved by washing with the

i ncubation buffer (3 x 5 mn) The nenbrane was i ncubated with the

second anti body t—arrh—rm‘US'e (H+L), Al kali ne Phosphat ase

Conj ugat e; Bi oRa or 2 hours at roomteperature. The

enzynme was devel ped 25 usin BCIlP/ NBT ( Bi or aQL Tryptic

di gesti on. ' Ce drgs ved in 0.1 M

NH[ er r ] HCO.e t ed, :

Wor t hi ngt strate

rati o of {l: . ame

anmount of | t Typs t g i 2 |carried out

over ni ght|_at [ 6 addit on of

TFA to yield a p of pH 2. ,Pepti des wer e separ aq'eg ans of

RP-HPLC on the SYART sysi-emm---- Sz(Phar maci a) . WO|97/ 02313

PCT/ EP96/ 02936 ‘ - 24 - N-Term nal

am no acid sequerlce anal %ﬁ N-ternminal anmino aciddsequenge

anal ysi s was perforned of% ' LF 3000 Protein Sequencer (Beckngn)

according to the {5 suppliers protocol. The PTH-derivatives of the am no

acids wer yzeet e—amr—aotomated RP- HPLC system system Gol d

( Beckman) . Protein determ nation by am no acid anal yses. 10

The AFP-111 sanples were hydrolysed in 6 M HCO containing 1 % Phenol

£
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dried. Analyses were perforned on an Al pha plus series 2 am no acid
anal yzer (Pharnmacia Biotech) using the suppliers 15 pr ot ocol .
Recrystal | i sati on assay Sanples to be tested for AFP-111 activity
were mxed with 20 sucrose powder to give a 30 % by vol une sucrose

sol ution. A proportion Ahis solution was placed on a m croscope
slide, covered with a cover sli 0 prevent evaporation and set on a
Li nkam THMS col d stage, connected with a Li nkam CS 196 cooling
system and controlled by a Linkam TM5 91 25 controller. This solution
was crash cooled to -40[err]C ([err] 99[err]C mn.) and

subsequentf y heat to -6[erf] C. The growt h of ice crystals was
exanm ned croscogﬂ%allylove t he course of 30 m nutes incubation at
-6[err] C. For assay of HPLC purified peptides, sanples fromthe
RP- ' ollum_ca sfdnlng purified APP-111 isoforns were dried

i nj ncent r atfo Savant) tw ce after one rehydration
ste i

o) 0 [err] s checked to
ma C{ systen1had

be | ue of 0.700
at VO 47/ 02343 PCT/ EP96/ 0293
- 25 - Trir=214 ﬁi this is eqU|vaIent to dﬁ nately 0.1
[err]g/m fish AFP-111 sanpl es

cont ai ned jan equaﬂ2 lchecked by
am no aci g anal ysi*s. \Wen purified sanpl es, AFP- 5 of orms, were
used, thei Lty was.checked by N fermnal.am id sequence

anal ysi s. Fed batch fernentation. 10 | nocul ati on procedure:
a culture of the appropriate transformant was grown 25 ni

m ni mal nmedi um and cul tured overni ght at 30 g{afjgnd 300 rpm The
cul ture was subsequently ' transferred to a 160 hake fl ask

contai ning 500 m YP containing 2 % glucose and cul tured overni ght
at 30[err]C and 15 300 rpm This culture was used as i.noculumfor the
fed bat ch experi nent. The foll ow ng batch nmedi um was used:
110 g gl Gcpse. 1 Herr]O made up to 500 g with demi neralised water.
25 g Trusoy, 50 20 g yeast-extractp(Ohly), 10.5 g Klerr]HP( err], 5 m
1 000 X Hgii vitamn solution, 0 mM 100 X Egli tracer netals (Egl

1980), 0.2p g L-Histidine.Hd (Sigm)f 3 g MgSderr]., 2 g antif oa
to 4500 @ Wi th denineralised water. The gl ucose sol uti on was
heat-sterilised and the vitam n sol utfi on was 25 filter-sterilised
separateﬂy Al'l ot her conponents wer heat sterilised in the
fernmenger,. | The tenperature was regul ated at 30[err]C and the pHto

val ue f15 0. The fermenter was inoculated and the cells were

C léqﬁ Uq an air flowof 2 |/mn and a stirrer speed of 600 rpm
18 hours the feed phase was started. The foll ow ng

feed dibum was used: 1100 g glucose.1 Herr]O made up to 1750 g

with dem'npralised water. 62.5 g ye extract (Ohly), 30 g
K[err]HE?;aT], 5 m 1000 X Egli vitgam n 35 solution , 50 mM 100 X Egl
tracer tpls (Egli, 1980), .25 g L-H stidine.HO (Sigma), 6.25 g.
MySO errh.ffHerr]O 2 g antlfoan1to 850 g with demi neralised water
VO 97/ 0234B PCT/ EP96/ 02936

- 26 - _p The feed punp was regulated to a constant RQvalue (ratio
of nol es CC{err] produced and nol gs Jerr] consuned) of 1.05, based

on software tools as described by Keulers (1993). The culture was

har vest e fte rs a ct synt hetic
gene enco ?hg Q‘? DQH DAGIIqAaAFPUEX nﬁ f QE? &ugnce encodl
the HPLC I antlfreeze 10 peptide, optimsed for expreSS|on

Sacchar onyces cerevisiae Mhs constructed as foll ows: a set of 12
ol i gonucl eoti des was synt hesi zed (i nvaf pl, i nvaf p2, i nvaf p3,

i nvaf p4, invafp5 invafp6, invafp7, invafp8, Fl G 4

is Sheet Has Been Rei
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e o032 100°
I nvaf p9, i nvaf p10, invafpll and invafpl2), rg&ﬂ?ﬁﬁﬁ“ﬁuNTcSﬁmrmm N8G
t he DNA sequence of the mature AFP expressed in ﬁzm‘qﬁ:@ne@@gw Ly wigeged .2,
S. cerevisiae codons. The synthetic gene was Em-guﬂed t: @agan¥aid paged ..
si ngl e stranded regions conpatible with Pstjl ¥ ielaskingh |- fp g@nw@g %g,,ed %.
“sticky ends. (Fig. 2) 20 For 1t tre assenﬁ/yh@ﬁ&&he _____
gene, 50 pnol of each : of the oligonucleotides were dlssolved |n fz """
[err]] water, i ncubated for 2 mn. at 95[err][§rwand dif % g_ﬁ ,
on i-ce. After this denaturation step, the ""nnug‘fnd Tt \mrn """"
phosphoryl ated in a CIRGUITVOARRENBEMERT cFORI ELEMMAMNGQTBESBUB/BLE ATP,
5 nM DTT and about 10EEFBETpol ynucl-eotide kinase, for 40 mn. at
37[err]C, followed by a 2 min denaturation at 95[err]C and pl acenent
on ice. 10[err]l of each phosphoryl ated ol i gonucl eotide was m xed
with their nost conplenmentary DNA 30 . oligonucleotide to obtain duplex
formation. After 2 niThe mventlonl nelatesatoi aeircuit singenieat fasroperatiag a low-pressuseic h

P o s Ry, disgharge 1 By 'méss 384 Hikh Frenndity i G Fhich Ghsills ofs BC

100[err] 1, gsifipctieht G%nd a high- ue%TAGédﬁ;oneﬂtW domptisidg MoCl [err], 8mM
.DTT, and 40[err]g/n1 35 & g%fhatl ne and 10U of LJ)NA I'i gase, for two hours
at 20[err]C. The -mmhgmmemsﬁformemmﬂmbehxfrmmwmmmwsw ved
in 30[err]l buffer 15[err]l of the m xture were placed on a

2% 5@ %?‘7‘%‘3 PCT/ EP96/ 02936
- 27 - agaros-easgﬁi etANeiddeT] B réndesing Entah@hml ofl tifd High-

(approxi mately 224 base pairs) was cut out of the gel finall

purified t hfregugscy AC compomgné 3 in o fissbpelatization direction and n@@mmw

- Bet s Honan 1 P SC) e 94,4 SERAR HoiatERald W&Wfﬂﬁé?’ﬂfﬂid

into E. col anothér] @fd by st andard procedures. Pl asm d DNA of several
transformants was isolated by the 10 slightly nodified al kaline-lysis
mi ni - prepar ati on net rodC means Ifox sgnemting th egl?Crmpqnem ©@n analysis with
several enzynes. The sequence of the insert contained in one such
pl asm d was confirmed by Sanger di deoxy sequenci ng of the double

stranded plasm d (Sanger et al, 1977). This intermedi ate 15 construct,
contai ning the codin ucggl Qn of t he synthetic AFP-11]_cassette was

naned pUR??OO (Fig. a circuit arrangsment.1s xnoym.from Jntesnational Patent Rﬁff"é%‘? on
vectors gg@gﬁ? nSﬂ?ﬂﬁanssé(t@tfaﬁﬁ%f/ ngﬁg%gng%ﬁ]ﬂeqﬂer%ﬁg' bitsbharfd-fantp 20 ~ he

The syntheti c gene carrie cont al ns “none
i nformat i on(reﬁmdrtedmf&mafmxps&bslmup)cdpetd&chomdmhdmn circuit afrangesment, .i.€To

obtai n expression and secre n.of this ene cops t s contai ni ng
transl at i on3teTNSFAMBAratve b’ 8@’5 angd, uve&yef@t\msmnﬁﬂbﬁﬁl’i &‘Fet i on
si gnal SeqUeRES gq,ql@ o f ociD ht
under the contro %#mﬁﬁm , " n;‘/%vastthr tgr%&)i? ﬂqﬁ‘%ﬁg Qﬁ‘gpﬁ

secretion svgoeity waqwnclemecmaﬁxmssnbm:ﬂmwghrmmlanﬁ@epend\m mwhof'atgnnes

creoC, 10, i L SSFUEEA P om e iS00 o5 bR H08E

MF[err] 2. Téb :@hﬂcama LA it Podsible Y8 hdjust the specdN@ith WHESH ﬁﬁﬁu&isgtﬂéi'e
sequence a fragment was gener at ed ) cont al ni ng the invertase

si gnal seq uémugh thadamp bytusingGEsymnpary mengonéfor:D@ ms HaBhe knewn cireuit on

enzyne site_to ensu in fr. fi.Jslon f t
e Heh ity 39 8any

Sequence. i FggmeRt fus offegs the dosti

PCT/ EP96/ 02%@0:1?19' in the lamp, which maY be desuable' for examBﬁ in lamps whié® afeugidn
this fragnment a prinmer, invaf : e5|gnetj wth the follow ng
sequence: for agvemsmg purposes. A second posmbxhty of the known gjzeyit aggpgqment isto g3

CCA AAA CGT 4 0. F

uff T byl AR CST  CHT AR 0 YERBAY gt Sy sorea
PCR react i Ofhat the human &y@!ibististantiallyihdaphble of obBérving' thei/any mére. (Wseemlasla,
1991) 15 vvh| cthébrl di zes with the sequence_ . found in the GAL7

pronot er . ¢ heminoys ftensiydn fhe {aseg, is.substantialy equally distributed, and
obJects in the vicinity of the lamp-are evenly illuminated. These two effects of the

This is the replacement sheet
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van Gorcomet al, 1991) the reaction generated an approximately 243

bp fragnent. This fragnent was el uted from an agarose gel and
purified by the Gene O ean 20 procedure according to the nmanufacturers
i nstructions. The purified fragment,was subsequently digested with
Sacl and BanH and the resulting apprOX| mately 88 bp fragnent

e | PRS0 uGiabie S b0 BT S IR erlions of bRy £
DNA i sol attkat it i substamiddly always téshableOtorenider atdationg Uf I niintvitie Fadtn

i dentity of the cloned i1nsert. This plasm d was designated pUR7701
(Fig. whish influege the OFsmm% of stmations fare fer ¢fiq the ambienidempemturaof

si gnal Yt P 0

di gest ed V\nt{‘%ﬁﬁﬁé ﬁ%%—ft T an tpﬁﬁirg%g&ox*%ﬁ?&ﬁgﬁﬁg%é? la%plﬁ'ﬁ‘br’ént

i sol at ed arhds beg¢afouiidwhdtht isheotapsubstantiillyl not pBdsible under Efalourgbie Rondigoned

by di gestion of, pUR/701 wth Nhel and 35 ‘Hindll]l. The resulting plasmd

was naned ;SQJP@"F@Z s(qapgns mv1s1ble through tbnj::gp}qsmegupg of asymmetry means II or DC

PCT/ EP96/ 034, arrange

simlar mamnersIII E&egealglr?e% c%%unl% al n| etnf] er rd]-ed%vqi{]1 Both the asyrh@e@}ror

pre-pro si g:mlns fEandcthe D@aneans TH(| atlsq:ossiblagin pﬁh@le to mﬂuendbﬁll-'tmé_l_h_rﬁlo_lri:jr &_ii_tch_?_

g'rrlcnechA CTTVM%@@E‘%WW thrpughs the) lamp more strongly than waoyldbgippssible: with 3

A PCR frag I e
it %ﬁ%%ééﬁ'ﬁr{f WA is 151’55:&1 ﬁlyé@ntﬂ Rk %r Eé}{ti.rﬁiﬂg a DC co eém}er e o

pre-pro [err[ matl act or quence gener

PUR2660 ( \WOf Side Iamifysl Gyrramibler twrigh stparoumdgmn;swxﬂu mﬁnAEar tendering B&anplintle of s
prinmers. pU contains the e- err1 i ng .factor sequence
under the @ﬁ 31 Hgncy jalfernatin gcmgqtﬁf a“?ﬂ'\é“? PQI%”&S rdé%’%ﬁ eI y

gggl bgngram%N e"h“‘dfmgg‘? ﬁﬁ%@%%@??“ agrrent SO 'f)ab?‘g’?'{r-lle vvas 20

| i gat ed i ntdirection vequalxtoranecdnpti@dOR was mua@,mwevet;tthamd dﬁﬁect on the velocity
di gestion of. 02 wiih Sacl d Nhel,.. Pl.asm d DNA f everal E.
Colt 3V 00 HiHtLHERS e Sralions Showd aeHicied; by e 25ymmety, A Jis inspraginscnficad

to confir mobﬁ@ied"tb%&@ﬁé&%m&{'&ﬂﬁme DC m&nsflﬁd 'Ik?ﬁer@sxﬁ{ Bf‘ﬁﬁ's 1scm§t % s %I&ese
pl asm ds was™ desi gnated 25 COnstr

pl asmi ds cbals @ombm&pweefsmglmm metms lI|and DC mmaiﬂelttls m:dly@esmblehe
synt hetic nal ence fusi ons were infroduced i.nto
variety of 9@@?&?‘%@%8%&? 153iesgnd the known qitcult arraggemeat functions e ela'
approximately 278 bp Sacl/Hindlll fragnent of pUR7702 and t he
approxi mately 488 bp Sacl/H ndlIl fragnent of pUR7703, which carry
the invertase and [err] mating factor 35 fusions to AFP-111

respectively, were c independent l y. . . si n ndard echni que
into yeast expressio JERQE‘CVH‘E%“ Rt l&a‘?"&n Hftﬁreg{{‘éép af% ca §§8‘f1¥ ettien
Hi ndl I 1. ThethewRiRi€EPossible to render SHEAtROAS G &felamp substantxally entirely invisible
PCT/ EP96/ 02936 vectors both

carry the Snderevidelysqifferiug\opergtingreorditionsc h that i nsertion of genes at

genes 5 pURT7RSFEPRg 1o ghe yitehin s SOARREY acinal f g Wi pBRREL
si gnal sequenDE d¥nipdnkht GadiRides Wit fioh directidiCof the reityﬂbfttﬁq%
ri bosomal DNA i nt e%tr ation vector pUR2778 and pUR7706 (_Fl g. 9)

PUR2778 coAMRIHIdeY Alnd[ A2 in acifcpis grraggement of the lqmmmuor@dssmepemu ved
from pUR??B%,ag}aBﬁ.erted bet ween 10 the Sacl and HindlIl sites.

I

-

It was found that in a circuit arrangement according to the invention the
effect of the asymmetry mean.;II on the velocity with which striations move through a
lamp operated on the circuit arrangement and the effecf of ttIe DC means III on this
velocity reinforce one another. This makes it possible to render striations invisible in
low-pressure mercury discharge lamps of various types and under widely dlffenng

operating conditions.
This is the replacement sheet
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WD 97/ 02343 PCT/ EP96/ 02936

-.31 - Exanpl e 3 Expression of AFP-111 in S. cerevisiae

Pl asm ds pUR7704 and pUR7706 were |inearized by digestion wi t h Hpal
which targets integration of the plasmds to the 5 yeast rDNA region
then subsequently I ndependent | y i Nt r oduced into S. cerevisi ae

strain SUs0O by el ectroporati.on.. Trans nmant s _we seh.ect

Chr ough thei 1 B 1 g B EEP DA RdiRRn: € £ ARGl AR miRl ScfRE 15 the,
expressi on @tvehtién,Cthe 3RGtcHing-théans JB8Hprisé sAChiAL THeins fdOgeneratingra/i Ng
pUR7704 or pUR7706, were first grown for 40 hours in liquid mninmal
medi um at 36bstartially square-wave yoltage withia dutyeycle D from adDCvoltage Asymmestyar ed

i nducti on medi Yeast extr . 19 ' 9 I e 5%
and | ncubat SR Lpy cieand o fepgering fis sy GR8 yABRaL 502 TR UF 7L
period sanplRguil 2rrangentent BemprikdsUinadditivnr )\ Riad Hranhl B viteel Bcdupledttbehé

ability to inhibit the growh of ice crystals. he growt h of

i ce cryst al §Witeking regans & andiwhieh eppRases|a series circyiy of capasitivgmeans «F agd lamp

Super nat ant SadgsHon BB du K. Stile 08,y S0 b SRRASAOARL P

AFP-111 gengvavadohige is not eljidlithi50%,ythe ftingsc intervali inceach ety Bycl of the
conpared to simlar, control, sanples prepared fromthe supernatants
of unt¥Grempenany W dusing which thesAG comnopenigW; Hews ith thedfinst polarization

vector but | N0t B - : VER, :
recrystalli ga | o%sn%‘ﬁ%ﬁ%agﬁfﬁﬁ%\b u@ﬁg%g/héggpﬁp$€cfg%@§mm v ﬂo“r%%n etrhleal
was si gni fi secondpolarizatibh dire¢tiont Axftheisamne timeg |therpresence of thervapacitive rheanl CAFP
el 2orendes el e Ao e AL SRR S 30k o2
pUR7706 larizk AR i “%fpd ' ‘%ﬁﬂ:@dr

the cells: agg supﬁeaér}fl&at ant gtsgt()) etg%lg?aand&g?gﬁe aq%f%f}grgﬁ ! beEhé'A(t
Denat ur at i ngoBpSnent W dn the seconik pglatizationcdiregtionr These twasconbitions havesl thearesult
separate the protei nd, the S tected b ) stern blotting
usi ng an anﬁﬁﬁﬂﬁ@gé@a?q 4 ﬁﬂﬂﬁsﬁg}e EE compogm:quOWe different valugse 97/ 02343

PCT/ EP96/ 02936 Another advantageous embodiment of the irivention is characlétfzeRMiRSRdIC e
of a band with an apparent nol ecul ar wei ght of 6.5 kD i n the

super nat ant theaBg) mearisiBhcampriseebranch which cemprises meseries gireyit ofjap URpetanceand
pUR7706 cl ear shows . t hat these transfornmants are capabl.e of the

P oduct i on a7 § unidiigonal clenierd apd SHich, SRS IOV riesiiy PEGRRLdiefiete rLc
and the N t gimp "PHe W%%X‘f;ﬁe,dﬁr%&%ﬁﬁg a fEElht%lr.SEﬂié@ﬂH? if the lamp voltage is

denonstrated that the HPLC-1 peptide was correctly processed an
secret ed bycompamptively low, this branch constitwes @ zoopazgively simple and efficiently

PCT/ EP96/ 02936 __.. . -33 - exanple 4

| denti fi cat CBYf2BPe FWBWt 8%”3\/%(:(5?% IHOU'[ ~ Antifreeze peptide

subt ype | sof oANfarthéOsavaiigédus eNfcliment dfl £€irdtit aeanenent ﬁc@f&in%{t)o
procedure. First the sanple was | oaded onto a cation exchange no

S col um anthecinyentipn s icheraetedzefebicthapthe circuit argangement: comprises Fapacisiye gagansr n

is shown in_kig.. 10, n._.. <o the our

el ut ed peakgjﬁz(%l"%c?o ed i} sen\%%rwéth’l @%ﬁé{ﬁé%"ﬁ%g%fé‘{'&e%@ gﬁwcgwgéresents
t he protei ncdfiprises\intimpeldgnceO vt tHis Bdvisitapgoeo@nbodisenr) theimpédanceSmaniaisdrbe,
exchange col.um under these conditions and S4 contains the | protein

with the hi %ample,d wesistospARistgmbadiment of the RC means I i, parggwlRdy wer e
col l ect ed apgl, - . hnNg the described
gr adi ent . T%%%%tgg%@%gfgg%%ggﬁg %%‘fdxrgggf igal I's shown in Fig.

'11. The peaks are the AFP- Il isofornms and are nunbered from1l to
12 according to t heir behaviour on this colum using the specified
conditions. Al AFP-111 isoforns elute between 25 and 45 m nut es.

The RP-HPLC chronat Ogﬂﬁﬂsdiﬁ{enfszkﬁ t% Zi{f\genﬁam Wil ?féf %&glained]c xk%@{u‘e%ﬁ shown

in Fig. 12 to 16. Fractions ea rent I'l'l Tsofornms and
whi ch AFP i sefémener tees drawing. cont ai ned in each peak is summarized in table

2. Fr ion I fr no S and RP: HPL m
t est egct ' ons Col]n- the tdgjwmg,o ﬂgt hleshl\ét\)vsoa mgra?nmanc pxchtg Of an embodiment of

a circuit arrangement according to the invention;
This is the replacement sheet
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W th nouse anti-AFP-111 antiserumand all isoforns from Sl 25 to S4 gave
a positive reaction to the S type antiserum I soform 12 fromthe Q

group reacted positively to the Q type antiserum The N-term nal

am no aci d sequence was determned fromfive of the isoforns (Table
3). The AFP-111 HPLC 7 peak was coﬁ‘t amnated with fish |ysozyne but

t he 30 ot her am nq..acid, sequenc l.dent i fled.,could be related to

the known sequences %’gthéhﬁﬁ?‘ﬂ}el ?ﬁ%ﬁ_"&?'ﬂ%{hﬁq&ﬂl Wiy of the
purified proteins, WEFiF._ 8 ahbWS affefth@ érhbodiment of a circuifgrrangeiéent accs'i;’idin_gL té\S
evi denced by recrystallisation inhibition assay only the HPLC- 12

i sof orm of thERaventioghamkd significant antifreeze activity. To

confirmthis findingt.he ean _Pout . AFP=.1 | I. . VWO
PCT/ EP96/ 02936 9 ll-;xg. 4 sHOws parameters of various operg%co_nd?t?c{ng %ﬁslggﬂc-ggcﬁ%xre

Wer e T econsiefcubPdischargé farip 0p&rara sl cBOsE Bf@ngtment as showe i Pig>-2, Avhereby

i soform The conpletely reconstituted peptide preparation maintained
the acti vi tstriationsHg the lave-pressure mercurypdisgharge lamp secsubsiantially ipvisible.ati on
| acki ng the HPLC-12 5 i sof orm showed greatly reduced antifreeze activity
as evi denced by the recrystallisation assay. Using a tryptic
digest of isoform12 the total amno acid sequence of this isoform
was determ ned. The sequence_ was 10 _ found to be identical to that
described in the |itdndfigr & I1 and I2 ane-nputcterminalstiyitable Jongonnection tosa supply
WD 97/ 02343 ope .

"5 023 voltage,say. 1 are switching meaps for geprrafing p Higtk BROWERY AC companent ;o
the HPLC 12W from the\spplgniol@ge sotee.| Switdifihy nfeans I are provided Iwidt latiep sequence
encodi ng the HPLC- 12 antifreeze eptide, linked to the invertase

si gnal sequeanaectigidtermingls K1 and I@o@owhl?gég’émp‘# i congested. Hoase aeansfer

Sacchar onyc . -2Vl S - t : t of 15 10
ol | gonucl sotpeineg g, afPLEE A£G it phARRBENT' AE Epolesy Win £ARE 0 5
HPLQ 2. 4, Hpilbdization difectibr afid aniainplithdé, AZGE Gie’high-frequency AlCldohiboient W in a
HPLC 2. 9, HPLC12. 10, . HPLA 2.11, HPLCl12.12 HPLC12.13, HPLC 2. 14
and HPLO 2. %esond pelaripdtion diprction wgequak to one anotheys Asymmatermeans Hare for this arp
expressed i i Al GEaRY ot Afeftt T tic
gene was de@rgégi‘%@% ® Jt“étcéglﬁttglear#és%?%%e str a%cfipzoferﬁegl ogs&slggrr%gl%ﬁ%% th
Sacl and DC meisrifl e foe tids purpdse alsolcpupled to siwiiching bdans 1. For the
assenbly of the synthetic HPLC epe,. 50 pnol of 20 . _.each of the

ol i gonucl eot i des wer e %&W]fﬁhgfw’éﬂrfrﬁgmﬂéﬁm“ n Flg'?_ﬁlﬁﬂfaﬁo ¥for 2
min at 98[err] G, and \iheee Hobd ffhaR 1l &3 12 are connekledto 4 ipblyloerdlger at i on
step, the oligonucl eoti des mePe phosphorylated in a final volunme of
20[err] 1, csoures, ra igh-frequendy current comsidting of th©hiphafneljuehtyACl comparfent W and

Fonat ur at 1 oftedRC safephg 6 vl flow, izonsh e e 1 L swittig PEER rieripfe ™ "
phosphoryl afh@d'lg\ljx&frequen%& | O RYMpSArt W, Whereds MROD(E fnbardsBI geri®Psté the DC

conpl enentary ol i gonucl eotide to obtain duplex formation. After
2 mn companghtGi dvsymmey| mezrsdl frordeg dheramplivido s 1 ofithe highpfrequengy AC

vt ur ea werambondht W iiba sk oldrizariol Mo hidguat sohe Smplnile A2 B B higgy
cont ai ni NG frequency ME Bdpbicht Win titHseoRid pSlambhAdiCHF&tioh. The polaB of Gied

40[err] g/ m gel ati ne and 1QU of | igase, for two hours at

. 20[ err] C. TRE component G¢ischesentp,befgual tocthe polarizptiom disection of the greates) afdhe i n

agar ose. gerREBiRASLRt B ap oPF rkder bt dosiol f i bl iBASRIEH Hppd”
291 base paof differing types andtovef aicompasitivelyowide range of Mveéls /cORSHted by the

PCT/ EP96/ 02936
lamp.

In the circuit arrangements shown in Fig. 2 and Fig. 3, the switching
" means I are constructed as an incomplete half bridge comprising a series circuit of input
terminal I1, switching elements S1 and S2, and ihput terminal 12. The incomplete half
bridge in addition comprises a load branch which shunts the switching element S2 and
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- 36 - finally purified through the Gene Clean || procedure, as
recomended by the supplier. This fragnment was ligated with a
Vector fragnent derived 5 fromthe nmulti-copy integration vector
pUR2778 by di gestion with Sacl and Hi_ndlI1l. The sequence of the
I nsert was confirmed and the resulti ﬁg pl asm d was naned pUR7718

Fi g. 18). . 10 . P id pUR7718 [i i d i ti ith
(P9 i o hobprise S raih SO o spter s o . ot e
region . qggﬂée’ﬁn%%eﬁmﬂa ﬁz',bérﬁﬂéﬁ?ﬁéik& ERbion e ffdsd BhBodinfeRfsfonmk #f

strain SU5 ectroporation. e resulting transtormants _were
sel ect ed t hraapgditivé1mieansaBi Ailsoyparbofjthevincomplete ki bridge is3he comtfol| cireuitrls.

cor o5 huReR S B sPUERSE s $1 950 o e R SHAERA,
medi um at - 3QhghédCcbitiitrng BAC bR ebnducaRe wittfhigh 'Rudick) Afniiétfy inéai RRAE
9

I nducti on nmedium ( Yeas extract 1% DifcCo peptone 2% galactose 5 %
and i ncubat exbupled to aatin@[ofrthé Coritool circhitSthiby theemhodiment showhdn digl 2f thehi s

D511 4y to PR ERanS TGRS comipetst #sch 4ty il oF scfibde DY 3583 refigr Rowhien
(recrystal | igahisQhe BIRPYY. F fRldmbodiiRntishain il Fig. 3, the DI InkaRs TR Nat ant s

had high Ievels of antifreeze . activity. Conparison of these results
with those oivnstrusted as a resiftor Riwkicly shunts thepeapacitosC.of t he HPLC-1 vari ant

showed that 30 t he ,super nat an rom t.he transfor.mant.wai c r t he
| owest |evel of HPLG @‘emﬁf’&é‘i Qe W@Eggng}wg‘ai{gﬁ#gﬁﬁ'he
best HPLC-1 transfor maghen input terminald f18fhdoR2! £8 cf)ﬁiimtﬁtmggoﬁiﬁ% aad ey ned
with a SU50 35 transfornmant carrying pUR7718. At the end of the feed

phase, the cegativerpole of arREsvalagnsousestTespestively on high-frequency corfielsignal 5. 22
centrifuge ugl 0ds t}y BidCdoRtdl it $PrefbibksThe two smm%;x}é/\gle%e/n%ﬂlg.g% 82  pm

PCT/ EP96/ 02955

(7200 g). aliegnatélyREfidiRtiag tand Wofi-cohdwiting witiDhigh frequencyt.i Ay £ eesaltaathighi-t y by
the ice recrystallisation 1 nhibition test. Undil uted supernatant
clearly prevVigegueney, sybstantially squazeovve, valiage is Bresent across e ends of the igade of

hi gh | evel s i ' ) | de ol

A sestorn ol Sendy The A, c¥dle 30t ARG ARG sbdluanfiin g Wnlah Srav RELAZE Ry
the yeast produced HoLarr na b Ly AL e T ot Ep e O
t he yeast produce was equi enf to that ., of .the fis

pr odﬁced ﬂnéfe_r@.nng curreni:flows ﬂtravsfbﬂlegﬁay gFﬁ“ﬁ B W@Eﬂt%&%’f@ﬂ“‘?‘}?& yeast

produced p kdfs Wy Y [ s oo

I ndi stinguis g'o@?lafl&g%%%;@ %ﬁ@%@kﬁ'e%‘?‘ F%I(tah é;%tgﬁggg %\ﬁ’?g’fe‘:?ﬁh frequenclgéut .

WD 97/ 02343 substantially square-wave voltage is not equal to 50% PG/ dstithde 68 the alternating

- 38 - References. . . . Canpbel I, 1 and fys, ~J. H 988)

Veast, a pr 40BN 2 BIS Polarzation difectioR Bmeqial testfpgblings of e sempline L

Davi es, P. L'Clﬂr@‘lk the'%e%nm Bh diretion. (Fh%Ridition, the diod QianlPPﬂsésﬂe
p solve the SO [

mutants to he ution structure of Type
antifreeze poustent in of¥ polerizatidni direction and is bidcketllin- the Deher tirection, so tihtatbe H. |

S i ch , F.D., DelL | . k . D...and . . ' P L. 1994
ST uCt ur o DI CHRRE s & RS FOBROTRE TG Sbk e, inift sE1eEY pE Spyminigyy edBs) o
-protein: i dehis@imdns o og the visibiliy SfS$tHAtIGHs awofi%g th @l mémd@m'naﬂsl

for binding to ice. 15 rotein SCience 3 1'76_30-. Chung,,
C.T., Ni ermelcyclesDlis setMor laevaluerbalow S0%0 #0 as sipwn dn Fig. 2, the anpgdecofdigde HA inf

conpetent E. colj: Transforpati an t or.age . . Q t.er] ' Lo
the same solcl?tupi?ﬂ.to ﬁﬁ%}wﬁﬂfﬁgﬁﬂléﬁ Of%godaecp ; lslﬁgﬂpfeggg%?%}%%m shakcl
by the two switching elements. If, on the other hand, the anode of diode Di is coupled

to a junction point shared by the two switching element S1 and S2 and the cathode of
diode Di is coupled to capacitor C, the joint effect of the asymmetry means II and DC

=

means II is at its optimum when the value of the duty cyle D is chosen to lie above
50%.
The operation of the circuit arrangement shown in Fig. 3 largely
Thie is the repiacement sheaet
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Davis, P. L. and Chow, H. L., (1990), Biochenistry of fish

antifreeze proteins, The FASEB. Journal 4 R2460-2468. 25 Dri edonks,
R A, Toschka, R Y. van Al nkerk, J.W Schaffers and Verbakel, J.MA.
(1995) Expression and secretion of 6antlfreeze peptides in t he yeast
Saccharonyces cerevi si ae Yeast 11. Egli, T. (1980),

Wachst um von net ha | er ende Hef en, D TheS| Zuri ch no
6538. corresvaa*ﬁ] n'g e SIICU)t arranggment Shwp qusa? oFhe differanes cpnsists

35 Er haf{ shat tie- DC. IJQF f??hyf the,cclg rrent th ?ﬁ e lamoénylflﬁ éﬂﬂrﬂrrus @nbodiment is-

Sacchar omyces cerevi si ae y transtormati
Genet., 3, %hmi by the resistor mmmam the capacitor C. An optimization according to

e Eﬁg@{ " G myegion of sheoint £ffes of gsyrprperay means If akh P migansI on e "

pol ypept i deirﬁﬁ?élﬁ@fbﬂ%ﬂﬁ&fs%rtﬂ@mnyg achidvell i ‘this embodfn?én?ﬁmeﬂtth@ Hu&adgg%en

frozen storage f oods application.
MJ., (199B)is chpsesgtodhslowsnthapoi®htial in the bi ot echnol ogy of

| actic acid bacteria crobi.ol.0 eVL eus 12

Hanahan, (1988) Ann é@v‘*l\%@’(@ﬁ jdg JACDG of g)8"9“31‘ a ow-
Slaughter, Bess lamE'rG&ﬁP&f fc@rhndenng s&xﬁdbixs%ﬁ&ﬁﬁtﬁﬂ?ﬁﬂﬁ@ib@é“
V. S. (1984) Antlfreeze ept es from t he Newfoundl and Ccean” Punt

Macr ozoar ceas arﬁmt@ami e daty cyclerRqfthe substantiallynsquargiwave voltage, the low-

Fow e L " Blgatte ity Bscharee 1aRB R ietated iy PiBhs G i RouiC rrdnimelfas”
Hayes., P. thowrBieFigh@! ThB an@plitudeWiePC B expresséfin mA add &) dutieyéle D én

genes prow de the basis for antifreeze protein diversity and dosage
in Qcean PuBercenss. Buelow-pressure mercury xischangeolampiceptined krypton andeity power M

(1993) PhD, Ll sas 20071 £ pdfs 5N sl Fkaurelial i WAt emperpturd bt ¢

Trinh, K Expression an 85 2ati on _

of an acti vapproxiniasty 205K, metl&tlebl-pressure mercuty @ischaxgs tlamp tbubnedeinahe
pol ypepti de from Ocean Punt, Macy ozoar ces aneri canus in Escherichia
coli i nprofeRdimm smta,exgmga%t that alirect ewrrens pf gpproximatelohdand 18t r uct ur e

ng V\r r ent @H%Q%amnce sur w@g?ﬂfﬂggﬁﬁg%m 2 ?lueggglrl%/gﬁs&?\r%de%ld.

antifreeze 49%nand 517a) prpvidedahe polarity of thef disser cugent(ﬂo,eslnnbbmggspﬁﬂd tolthe- 482.

WD 97/02343 . . .. PCT/ EP96/ 0
- 40 - polarizgtion, flirectigp i\ whichthe 4C cempanent hgs éts greater Jamght“‘?e(1992)

Sarbr 22kGe”ﬁ.°?"“‘e UG B e (Rt DUREN cQffpbndl A7 polarization Ficction i
cloning. A Waiwhrthca?@compmm hsenmgmamlmmnude a direct Cuﬁdntapfrlbssgth&mdtﬁ)mA
NG okl o, SYAL S, it S o deen (S e requjgpd direct cirlhnts A ARH: < h
nglsnSZgr?m %me&m&é&ﬁg}@eﬂ%@m Igﬂaél 50% HJA-Dé?,aCbChnggl ' HUSQng4DaV| es
P. 15 L., (1993) Aﬂartefrnonthe;eestcasulmshqwnun Fipf 4 ot twasrfound: tpbe pessible to
render striations invisible in the low-pressure mercury discharge lamp containing
krypton over a range of powers consumed by the lamp from 10% to 100% of the rated
power. When the duty cycle D was chosen between 43% and 57%, and the polarity of
the direct current coincided with the polarization direction of the smaller of the two
amplitudes Al and A2, a direct current of apprbximately 14 mA was necessary to
achieve this purpose. Such a high direct current gives rise to a comparatively high
power dissipation and in addition to cataphoresis in the lamp. Such a high direct current
is undesirable for these two reasons. When on the other hand the polarity of the direct
current coincided with the polarization direction of the greater of the two amplitudes Al

and A2, it was found to be possible to render striations invisible at the same values of
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type II1, Science 259, 1154-1157. Toschka H. Y., Verbakel, J.M,

Al akerk J.W. (1992), PCT- Pat ent Application W94/03617 with
priority of 29 July 1992 20 from Dutch patent Application

92202338.7 Process for produci ng Antifreeze Peptides (AFP s).

Van Gorcom R F. M, Hessing, J. G M, Miat, J. and Ver bakel , J.
M A, (1991) Xyl anase Production. 25 | nt ernati onal Patent WO
91/19782. . Ver bakel, J. M A, (1951) Het er ol ogous gene expression
in t he yeast Saccharo ces cereV|S|ae PhD. Thesis, Univ rS|t

of Utrecht. tisoduty cycle Randef, wer congumed byhe lamep byraeans °?/ Fiter

Cotters 3219 iogids et Spprofiing %ng%zgcggu?%%f 8R&GaREPAs ot e

PCT/ EP96/ 02%3fct current is compa:auvely low and cataphoresxs doediiot-occur in the lamp to any
Yani sch-Perron, C., Viera,. ) Messi roved

ML3 phage clnoticeayle/exenss 80 s thﬂ)g'ﬁ’l%tllhﬁf Qgstnanons lﬂﬁﬁ]-[@%f inyan §giﬁ3%‘ﬁ Tt he
ML3 npl 8 and pUCl 9 vectors. Gene 33, 103-119. 5 WO 97/ 02343
PCT/ EP96/ 02936 - 42 - Fi gure
Description Figure 1. Isofornms of type IIl AFP. The boxed regi ons
represent regions of identity and the shaded amno acids 5 are those
identified as inportant for the antifreeze properties of the
pepti des. Figure 2. Synthetic gene encoding AFP-type |11 HPLCL.

10 Figure 3. Schematic representation of the construction of

pUR7700, a plasm d carrying the-synthetic AFP-111 gene. Fi gure 4.
Restriction map of the yeast -expression vector ' pUR2778.

Figure 5. Schematic representati on of the construction of pUR7701, a
plasmd carrying the invertase signal sequence. - Figure 6. Schematic
representation of the construction of 20 pUR7702, a plasmd carrying the
synthetic AFP-111 gene " linked in frame to the invertase signa
sequence. Figure 7. Schematic representation of the construction
of pUR7703, a plasm d carrying the synthetic-AFP-111 gene 25

fused in frame with the mating factor pre-pro secretion si gnal
sequence. Figure 8. Schematic representation of the construction
of pl asm d pUR7704, a nulticopy rDNA integration vector 30

carrying the synthetic APP-111 gene linked in franme to the i nvertase
si gnal sequence. Figure 9. Schematic representation of the
construction of plasm d pUR7706, a multicopy rDNA integration vect or
35 carrying the synthetic AFP-111 gene linked in frane to the

pre-pro mating factor signal sequence. WO 97/ 02343

PCT/ EP96/ 02936 :
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- 43 - Figure 10. The elution pattern of Ccean:Pout antifreeze
.peptides froma Mno S col um. Figure 11. Chromat ogr am of
antifreeze peptides separated by 5 reversed phase HPLC. Fi gure
12. Chromat ogram of Mono S SI antifreeze gptides separated by
reversed phase HPLC. 10 Figure 13. romat ogram of Mono S S2
antifreeze m separated by reversed phase HPLC.

Figure 14. ogram of Mono S S3 antifreeze peptides separ at ed
by reversed phase HPLC. 15 Fi gure 15. Chromat ogram of Mono S $4
antifreeze peptides separated by reversed phase HPLC.

Figure 16. Chronatogram of Mono S S1 antifreeze peptides 20 separ at ed
by reversed phase HPLC. Figure 17. Synthetic gene encoding type
11 AFP HPLC12 i nvertase signal sequence fusion protein. . 25
Figure 18. Schematic representation of plasm d pUR7718. WO

97/ 02343 PCT/ EP96/ 02936

- 44 - 1. Tapl e 4 circuit arrangement. fm PPeBHAG —AAPWPrpsHEMgECUrY disgharge

Pl asm d Na 7 TZ%9
carrying Hgﬁg‘p bg%&ﬁgta ?8 g@\g‘é&ﬁénb?td’ﬁénhﬁwsf onsistd OF 4 B%ﬁé“ A Irlt 6 %91

I nvertase sh;phedfrequency AC componentW compnsu@quence : pUR7702
pTZ19 carryi ng |nverta uence- HPLC- 1

f usi on gene. S‘?l@‘?’&mms I for gepemating the highrfrequang 8Cf cRmpnepe W |

si gnal ﬁ-om a SU%PIY voltage, sequence- HPLC-1 fusi on gene.
pUR7704 expr éssi on vector carrying

i nvertase signal sequemymmwhmns IT for rendering an amplitude Al fofshehighene.
pUR7706 es n ve tor carryin
mating fact grpqlfeépy é cawﬁp ?’338 3/ tgrecuon and an amplitude Azioggxqm

gene. high-feéddéddyBAC com ne?ﬁeﬁﬁin @%ﬁa?ﬂo%zxﬁ&ﬁ Birectitn"

i nvertase si ggnal seq%}gnce- FR_O . l%ﬂeg|ga(51nmgc'enr(?e

WO 97/ 02343another, and PCT/ EP96/ 02936

- 45 - ' Tabl e Vb fractlon cQnt ai ni n PP—III 3 isoforns.

5 - P B esheratie the B dprpanty

[err] characterized in that the polarity of the2DC component G comc1des w1th the polanzatlon
direction of the greater of the two amplitudes Al and A2.
2. - A circuit arrangement as claimed in Claim 1, characterized in that the

switching means I comprise switching means for generating a substantially square-wave
- voltage with a duty cycle D from a DC voltage, asymmetry means II comprise means

for rendering the duty cycle D unequal to 50%, and the circuit arrangement comprises

in addition a load branch B which is coupled to the switching means I and which
comprises a series circuit of capacitive means C and lamp connection terminals K1 and

K2.

3. A circuit arrangement as claimed in Claim 1 or 2, characterized in that
“the DC means III comprise a branch which comprises a series circuit of an impedance
~and a unidirectional element and which shunts the low-pressure mercury discharge

lamp. |

- 4, A circuit arrangement as claimed in Claim 1 or 3, characterized in that

the circuit arrangement comprises capacitive means which are connected in series with a

low-pressuré mercury discharge lamp operated on the circuit arrangement and are |

shunted by a branch which comprises an impedance. |

5. A circuit arrangement as claimed in Claim 2, characterized in that the

This is the replacement sheet
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S1 4

5 10 ' S2 : 1

2 3

S3 ' 7 15 S4

7 WD 97/ 02343 . _ '

PCT/ EP96/ 02936 - 46 -
Table 3 N-term nal am no acid sequence of APP- | | | i sof or ims.
Lysozynme of COcean Pout, the peptide fornerly Teferred to as 5 AFP 3
isoform?7 . hich . n]&d

20 capacitive means C are shunted by a branch which comprises an 1 ance.

Lys- Val - Phe- Asp- Arg- ?-d u- Trp- Al a- Arg- Val - Leu- Lys- Al a-Asn-d y- Met- Asp-@d y-T
yr- 10 21 30

40

Arg-dy-I1e-Ser-Leu-Al a- Asn- Tr p- Val - ?- Leu- Ser - Lys- Trp-Qd u- Ser-?-Tyr-?-Thr -
15 | sof or m nunber 9:

10 : 20 _

Ser-Ad n-Ser-Val - Vval - Al a- Thr-Tyr-Leu-11e-Pro-Mt-Asn-Thr-Al a-Leu-Thr-Pro-Al a
-Met- 20 | sof orm nunber 12:

10 25

Asn-d n- Al a- Ser - Val -Val - Al a- Asn-G n-Leu-11le-Pro-11e-Asn-Thr-Al a-Len-

WO 97/02343 PCT/ EP96/ 02936

PCT/ EP96/ 02936 - 47 -
Table 4: Ami no acid sequence of tryptic peptides of AFP- 1]

i-sof orm nunber 12. Peptide no 1: = 5 N-term nus 1-23
10 20

Asn-d n- Al a- Ser - Val -Val - Al a- Asn-d n-Leu-11le-Pro-11e-Asn-Thr-Al a-Leu-Thr-Leu
-Val - 10 23 Met - Met - Ar g 15 Pepti de
no 2: 24 to 39 1 . 10

Ser-d u-Val -Val -Thr-Pro-Val -A@ y-11e-Pro-A a-d u-Asp-11e-Pro-Arg 20
Peptide no 3: 40 to 47 Leu-Val - Ser-Met -G n-Val -Asn-Arg

-_—

A A A
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25 Peptide no 4: 48 to 61

1Q.30 Al a-Val -Pro-lLeu-Qdy-Thr-Thr-Leu-Met-Pro-Asp-Met-Val -Lys
Peptide no 5: 62 to 66 35 1 G y-Tyr-Pro-Pro-Al a 40
1. A product conprising one or nore of (a) a polypeptide or
protein having at | east 80% honol ogy to AFP-type Il HPLC- 12; and
(b) a reconbinant food grade host organis apabl e of expressing at
| east an AFP- encodi ng nucleic acid sequence, said nucleic acid
sequence beiABSTRACT: conprised in a DNA construct, said DNA construct

not being pr { native host organi sm and sai d DNA

const ruct co‘ﬁ%‘ﬁﬂnt?rﬁ%‘%eﬂ’%{l e order given (a) a strong pronoter
active in the host . organi sm (b) an ATG start codon,
(c) at least one nucleic acid sequence encodi ng an am no

aci d sequence having at |east 80% - honol ogy to that of AFP
type Ill-protein HPLC 12, said nucleic acid sequence in

r eadi ng frame with the ATG start codon, and

optionally (d) a stop codon bound to the 3" end of the AFP-

encodi ng nucleic acid sequence sai d product being selected from

t he group of food emmemé@lewaﬁmamug@magemtépr gperating 8dow-pressunect

or prot o n REEAY Axdaftianth 87 kdedd ot SURRAERleR cyrrent sl shnddt YPEMCTS
1, wherein seimpohemtdG and a high-fireqaency AG caﬂipeﬁémdnt eomphhnggr oup of ice
cream frozen dough or frozen bakery produ

Substantial |y pure andSWYEHAE deang l Jomgenerting the mgh'f’S%‘!f@F&d‘éc ﬁleﬁe

or protein %l&lguga?v i nproved properties of nodification of ice
crystal h cesses i nfluencing size and shape

49 characteri susymmeﬂry immeans H forrrenderingran amplityde wilhof the high-t her eby
m nimsing potential freezin venting or h| bi t ice
recrystalli sffegt“FB‘?Y C °°mp°&ﬁ’§n‘gfa1"e£§ﬁ§d’°wegl‘?a§ ‘Wé‘c%ﬁtﬁ’h r’dfﬁ’g
papt i des (A ﬁ.\é%i, i Jéb&{he lEﬂ?h

anount of % %E%g@céégoﬁ%ewlﬁi sal pgl%egtpl?l?g‘g girjg{)eel n

havi ng an armnthea(zml sequence havi ng at | east 80% honol ogy to that
of AFP type 111 ]ﬁEOt ei n PLC 12. Reco r(?ant f oodgr ade

pol ypepti de or proteif 9% BETRHpS; %R)Q&ﬂ i es of

nodi fication .of AcchrdfhgCloVthe Hhveabion) ﬁe&)’o%ﬂ?iﬁihé DU ﬂéﬁt & éfinciiés
shape characteristics of ice in particluar gngiblh t her eby

m ni ni si ng pmteﬂteumlaﬂzagemdngcuon of the g!emﬂg@fﬁl;t}wmhm and A2, t| ng
f |
8t nne TERABAEA by B A oy S O

an equal anyarhe Qircmt arrangenWnific&i bErendesed indisTblk \oRer 4 vide pdige bfiPoviehs

process - 1) cultivating a food grade host organi sm under
condi ti ons WﬁE$EM¥1Ek§Wé§®Pon of at |east an AFP- encodi ng nucleic
aci d sequence occurs or is i nduced, said nucleic acid sequence
bei ng conpri sed in a DNA construct, said DNA construct not being
present in the naFige. host organi sm and said DNA construct
conprising in the order given "(a) a strong pronoter actlve in the
host '
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or gani sm (b) an ATG start codon, (c) at least one

nucl ei ¢ acid sequence encodi ng an am no aci d sequence havi ng
at | east 80% honDIogy to that of AFP type Ill-protein HPLC
-50 12, said nucleic acid sequence in reading frame wththe
ATG start codon, and optionally (df -a stop codon bound to the 3' end
of the AFP- encodi ng nucl eic acid sequence, and optionally 2)
col l ecing the product expressed fromthe AFP- encodi ng nucleic acid
sequence obtained therefrom WO 97/ 02343

PCT/ EP96/ 02936 - 51 -

ATG start codon, and optionall I (d) a stop codon bound to the
3' end of the AFP- encod ng nucl ei ¢ aci d sequence,

and optionally 5 2) col |l ectilee bduct expressed fromthe

AFP- encodi ng nucl eic acid sequence obtained therefromby further
processing in a manner known per se.l 11. A process according to
claim 10, wherein the DNA 10 onprises a signal sequence for

t he host organi sm i ng secretio 326 expressi on product of the
nucl ei ¢ aci d sequence epcodi ng an an§ no i d sequence substantially
corresponding to that of AFP fype IIll-proti nftHPLC 12 by t he host
during cultivation of the hosf. 15 I 1p. cess according to any of
clainms 10 or 11, wherein t he host orpansmis a m croorgani sm

13. A process according tQ any of clains 1p-1 KZ\/\,herel n the 20 host
organismis a yeast. O-th. A process fccording to any of clains 10-13,
wherein the host organi Sws—gettrwat ed under conditions such that it
secretes a nononeric polypeptide wtjh an amno acid 25 sequence
substantially corresponding to that Jof AFP type [1l-protein HPLC 12.
15. A process according to any of 10- 14, wherein the nucl ei ¢
aci d sequence encodi ng the am acid sequence 30  substantially
corresponding to AFP-type IIj HILC }2 conprises the preferred
codons of the host organism 16 A process according to any

of clainms 10-15, in whi ¢ signal sequence is t
pre- sequence of 35 the [err]-mating factor of S. cerevisia .l .
17. A process according to any of clainms 10-16, in which

97/ 02343 _ PCT/ EP96/ 02936

- 52 - the DNA construct al so conprises the pro-sequence of the
[err]-. mating factor of S. cerevisiae between the pre-sequence and

t he AFP-encodi ng nucl eic acid sequence, whereby the pre- sequence,

t he pro-sequence and_the AFP-encodin cleic 5 acid sequence are in
the same reading fr . 18. A pfocess according to any of claims
10-17, in which t he Bﬁﬁ conitruc contains the inverta3g signal
sequence of cerevisiae piecedd ng the nuﬁ_a.; .dZ uence

encodi ng 10 AFP. -1 A ppggeps accordi %W | ai ms 10- 18,
in which r is an i bl e GAL p { drga
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properties of nodific
“influencing size and

regrowt h thereby e.g.

preventing or inhibiti
food grade host
a pol ypepti de
type Il HPLC 12 and/
in any of the clains
or gani sm capabl e of

ation of ice crystal growmh processes

shape characteristics of ice in particular in
mnimsing potential 20 freezi ng damage e.g. by

ing ice recrystallisation upon freezing, said

organi sm contai iy -and/or being surrounded by
or protein substantially corresponding to AFP- :
or AFP bei ng produced by a process as 25 cl ai mred
10-19. 21. A food grade reconbi nant host
expressing at |east an AFP-encodi ng nucleic acid

sequence, saijhnue+eke—ae+d nce being conprised in a DNA 30
construct, said DNA onstruch099+—ﬁ§ing present in the native host
organi sm and said DNA construct conprisfng in the order given

(a) a strong, optiongl Lpduci bl e, rorDter active in the
host organi si )= Tar A art codon, that may be present in
an oty onalf DNA sig aI I
the protein p qﬂyc d t hg¢ host or anlsm

PCT/EP96/0293 S

expression o F én(oding 2 Is h

of (c) bel ow, mhlch ignal Jsequencel can be hong |1r
het er ol ogous to the TFP-en(L_o_d,l_ng__ nucl eic acid eﬁ p and
is in reading frane th the ATG start codon, = { l
(c) at |east one nucuelc aci d sequehce encodi ng an 4J o]
aci d sequence .substa tiaIIyIQG?Tebpunding* to-tiTat ZE?EP
type Ill-protein HPLE 12, said nucl ei ¢ acid sequenc
reading frame with t T0 ATS St ar T CUTD IMTamo oo

(d) a stop codon bound to the 3' end of the AFP- encodi ng
nucl ei ¢ aci d sequence. 22. A reconbi nant- food grade opgani sm .
according to 15 claim21, in any of the enbodi nents discl xiiafany of
clainms 10-109. 23. A product conprising a pol ypeptide or protein

substantially corresp
reconbi nant food grad
20- 22, said productsp
not being an edible
or protein in saidf
to claim?23, said p
exanple a food prod
bakery product.

I’LO

gc

onding to AFP-type Il HPLC-12 and/or 20
e host organi smaccording to any of cl ai s _
referably being a food product and sai d product
ofganismnatural ly conprising said pol ypeptide

m or anount. 25 24. A product according
juct being a product fdestined to be frozen, for
such as ice cream fa frozen dough or frozen

25. Substantially pure jnd isol ated reconbi nant

a

f oodgr ade pobyaeptlde or protein exhibitifng inproved properties of
nodi fication of ice“cfystal growth processes influencing si ze and
shape characteristjigsjof ice in particula regrowth thereby e.g.

m ni m si ng potentilal

i nhibiting i deA#BETr @S
reconbi nant antl-free
hi gher than of an‘
PCT/ EP96/ 02936
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