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Qui nea pig chymase The present invention relates to

gui nea pig chymase, the nucl eoti de sequence that

encodes the guinea pig chymase, and nethods for

i denti fying conpounds that” ilnhibit 5 the activity of

chymase and PAOD (peripheral arterial occlusive

di sease) and cdéin@a@igmsyM@sSebased on t he gui nea
pig chymase. Chymase is a chynotrypsin-like serine
rotease which, wth the exception of the rat, occurs
ihg Prefenisiarension relaigs tongiines mg clamase dBe pucleqtide sequence that

0O . I . I, . ey e
PR e bineaTRE sl an oS LA 1K ot Rt i
thesdtivitglof shyhae and PR@Te@eriphdisinrehiyimsiusive disehepaadl
together wth histamne and many other nediators via
caBERAt sty Based 0 thegupsa PIgERYM ¥ ar space. After its
rel ease, chymase devel ops a range of inportant
i nfl ammati on-pronoting effects. Chynmase splits various

Gitypsisoisagihyaiotrypsimvhitie partrieqirogase avHigh, iwiihaht exteption of the rat,
roteins; such as e.g.. the emcell factor, bi
oBfiTD EHBE e tony SFaieit et cdllso th FBRPBIaE, dhdst i age known

aBb VDA 1CRP ARl oRfin 304ro\eahid Thr&R AIRNRILthe mast cells are activated,
proteolytically. Inaddition to these effects, it is

teegsuyedsd isatleond tagbthehwithhistantiae ked winy bheemedinipreasie
oo PP o 1 s Kt SR I L e

of hﬁ?@ﬁﬁt R Snatdn pfRRsdm EffecRl €h*rﬁa§eﬁﬁli@%ﬁo@f pHysidldgically
failure, high blood pressure, allergy, dernatitis, _
apdhpethelogisally irhpdrtaneproiginshsiehan d-ge theskng cedlofactor, big endothelin,

i 4 ' . ' h h I
T R T L

papEsaticlIgsintdddisoh (¢ hesade iR itds ¥8hined that by oftthe oia tasks of

another 1f only one is contained in an_organism |If
hymge chymageds the pradyetion pfansgiqiensin B froansngiqtensypl. For this reason,
M Bl R BRI AR EALR Yo WSS o TR e
hipthi Hladil mredsare, allérpy,catmitst theumatihantaitis, hstikeahsechyahiy

.have one chymase. In the case of rodents in
1 #9Er " such as mice and rats, we find numerous

chymase genes, and even in hansters we find twd. 30
I't is an object of the present invention to find a
Spees sesh af himansdiave drly ohashyomisy gens iwhgieas other species have

several. It appears as though chymases are very similar to one another if only one is
contained in an organism. If several are present, then there appears to be a division of
tasks and adeiptation to these. Thus animal models with just one chymase are the most
suitable for clinical tests, as humans likewise only have one chymase. In the case of
rodents in particular, such as mice and rats, we find numerous chymase genes, and

even in hamsters we find two.

It is an object of the present invention to find a species of animal that has only a single

chymase isoform which at the same time is highly homologous to human chymase.

The present invention achieves this through the cloning and provision of guinea pig

chymase. For this, both genomic and total RNA were isolated from guinea pig organ
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chymase isof orm which at the sanme tine is highly
honol ogous to human chymase. The present invention
achi eves this through the cloning and provision of
guinea pig chymase. For thi&, -both genom c and total

SER PTElIcGle FRBH e AERhdAPIEET PGPy dealife SPesr
YRl L Bk Es GBS B OfrgeRIRSEr, bt R rREAYRN ¢S 8evelbpPprimers

targeted manner, it was necessary to devel op priners
wiith b specifjvityii respeoy of theseespemicesn T he pamersghejuene exatettihere are

rirers.t Were create ere.are. listed | p
iR b S ¥t e Bl B R ik ftopn sty o b BDachothic
DRARGE BAREE obt. B\NGrdElb@nEHE hisREnist to B madtdout Be results of

enable a statement to be made about the results of

théBCReRbe saghencee gfita olasmid inseres hidde he detprsiapd. IVip gdatabase
e\ el
R N et S G

mificdder Hodfiol e 1iogasesso fdssibiashw t8 @opasisthd DINA beifichas
convert the DNA sequences _.into an am no acid sequence

ipfo aprenip@aqd seavgngsrafttls wesulting p¥EiRequenci ng of 11

sanpl es yi el ded the DNA sequences of serine proteases
that are already known and are very simlar to
THeysemeacinkiofey exmples yiekled saMpNA, sefuemcdshe sbrinesprotesasehad are

h se-lik ui nea, pj rt-sequence s foun ich .
St anderuars b 1 SeHGE R 9486 SHEpg ot 8 irt
1 v " » r € d 0 r
(5 4 BRARRE 1k ghidln PR HarSRGRARL wal il wICHS Shoh SERKRS4.
Theomdetlindthbasehhese sepspomdtoths pareencoded iy thaprimer Dhlsgarch in

g s DR DX pibtenoed e Gt i B Ve e

TR0 DNA rolR0Rs WRSad) kno®AIRICE b e 20the @F@AYme SUCh a
sequence conparison i S shown in ure 5. 20 The

fi
(fept_oiversmehe) oy thel cigthaseels (gepsmmmifés aéthetmheusprhugiese was no
G 12 FE GP CHY 17 R _and. t [ [
cggpfEik e Gemienty hoh seatroodomoar B00 e R i ABEE 5, o

that of all the priners devel oped so far, the priner

GP_CHY_17_R has_the highest specificity in relation
The Bolebrdba.elded eeliscpsincrihagpimes GHGHY_12_F and

- -GP_CHY_17_R, and the primers GP_CHY_15_F and GP_CHY_17_R. It would thus

.25

appear that of all the primers developed so far, the primer GP_CHY_17_R has the

highest specificity in relation to chymase-like sequences in guinea pigs.

In a next step, on the basis of the sequence isolated from the genomic DNA, the
encoded sequence was determined, in that a further fragment of the guinea pig

chymase was amplified using specific primers (table 6) from guinea pig cDNA as a

template. Starting out from this part-sequence, further primers were selected (table 7),

~ in order to determine a further cDNA sequence of guinea pig chymase. In various

30

reactions, it was possible to determine a further sequence, which is shown in figure 1

(Seq ID No. 1). Translation of the nucleic acid sequence in figure 1 yields the

- polypeptide sequence in figure 2 (Seq ID No. 2) of the mature chymase, without the

signal peptide.




25 In a next step, on the basis of the sequence

isolated fromthe genom c DNA, the encoded sequence

was determned, in that a further fragment of the
gui nea pig chymase was anplified usi ng specific

ble 6) from Iate
Bl e eersnes hRE i Sundic me T e, 5P
W6 Ghefiuad 7(dnids| Lrafdyme 7 Ames, BGF nd AtERAREhtBaRs were
further cDNA sequence of gU|nea pig chymase. 1n
fegrdous 30 reactions, it was possible to deternine a
further sequence, V\,hl ch is shown in figure 1 (Seq ID
No. 1). Translation of the nucleic acid sequence in

Theglummbmac@irdm glyhelatep @b ¥ Redltic deidSequeateomprisiiggte seqhence
(Seq 1.D_No of the mature chymase, w thout the

%ﬁ ddP %dt Fareprefcr%lce ADE BRdeinaFid seypneslq erentrgse abPel ID
M TRE pRULnt ﬁv%ng@[‘; Hﬁﬁ&c gt fcSa p :gyl%éf)ﬁﬁe Qéq%el%ce

ynase Phas foun granzyme
@inipeisingithe seqobnoead Ssq m Ne 2;‘ \@hmdn the gdlgpdpride sdquenrce is

EeppPRatakieeiara Bt o ThERerd yenion peermors oats to

10 M&ie‘i‘é 54& @eq'\bﬁb‘é d&ﬁgdrﬁin% ﬁﬁbﬁz{é&?&%ﬁtﬁ&l&ﬁh&t Rcousgimgnce
of I'D resent 1 nvention furthernore
pOéYmp‘e@ stequtaICp ohypeé pbovdeFmﬁmmmme&E@mantsnmum eclates to an
uence wherei n he oI epti de
SERERD feofer bamara o b SeoGaler BRI B SRieRGs.
MbBRoWreHE PreskMVAHNGR rdsted R6S HBRf &1 BhdoBihrisés thd0 a
nucl ei ¢ acid sequence conprising a nucleic acid
a@guenftwied gapressiRroRstrt he pol ypepti de sequence narmed
15 above. Furthermore, the present invention relates to
an expression vector that conprises the
TheQuaRR pid chiyathsé Pellypdtida cédhe f@RONA R paredWRitIERMBIN seljiignces
resent invention relates to a host cell that
(géﬁﬁr@§€§ >the aforementioned expression vector. 15
The gui nea pig chynmase pol ypepti de sequence was
conpared wth known sequences (tables 1 and 2).
Table 1: Comparison of known chymase sequences with the mature guinea pig
20 chymase polypeptide sequence
Chymase Abbreviation Identity (%) Homology (%)
Human swimept]_human 77.9 86.3
Rat 1 swimept]_rat 57.1 721
Hamster 1 tr:008732_mesau 59.5 74.9
Hamster 2 tr:070164_mesau 72.6 85.8
Mouse 1 swimcptS_mouse 71.0 86.3
Table 2: Comparison with the mature human chymase polypeptide sequence
Chymase Abbreviation Identity (%) Homeology (%)
Guinea pig XXXX 77.9 86.3
Ratl swimeptl_rat 57.5 72.9
Hamster 1 tr:008732_mesau 590.9 74.3
Hamster 2 tr:070164_mesau 70.8 81.9
Mouse 1 sw:mcpt5_mouse 752 82.7

25

Of the animal species that are compared here, the guinea pig is the one with the

highest identity and homology to human chymase (77.9 and 86.3 %). The chymases

of human, mouse and guinea pig are so similar to one another that all these chymases
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Tabl e 1: Conparison of known chynase sequences wth
the mature guinea pig 20 chynase pol ypepti de sequence

ChymaseAbbr evi ati onl denti t yHgmol ogy (% Human
77.986.3 sw ncptl _human Rat Isw nt tl _rat57.172.1

anster 1tr 00873 sau59.574. 9
- ERas- ﬁ&%ﬁzé@@@ haf ¢ m@aﬁ&%a&% chyeEias o4 Msge. 3
£%$kﬁn N.W th the mature human chynase
ypept| e seq ence ChymaseAbbrevi ationldentity
Qakbnnlogy (99 Quinea pigxxxx77.986.3 Rat 1lsw nt
1tr: 008732 nesau59.974. 3

t57, 57 Harrst
T—la lz%1 quﬁié&fﬁﬁwﬁrﬁg&é‘%aﬁwl@%use 1sw. nt t5
JIDYBE }gﬁgﬁ%ﬁ% tl?es?]c%e ﬂ:ryrgﬂice@&e ofifcal Nat are

conpar e umapl I'S e one with the

i Poasiequeirss hive aanvciloaOhO)rdnoe mmlaetqhy mase (77.9
and 86.3 % . The chymases of human, nouse and gui nea

i dhacwbslydsates agec t 0 one another that all these
chymases - 4 are (x chymases. Figure 3 shows that the
gui nea pig chymase contains all the inportant

Sined the @ained pighy theseost suiti@leinblnhodte, the prdgms irvesti@i relates to
i dentical positions 5 The pagsitions of the active

& gqngﬁ@(ﬁlg withsomatie gilisand gemm £ells with a mutated chymase gene, wherein
at least one allele is functionally interrupted through homologous recombination of

the mutated chymase gene, wherein this functional interruption inhibits the expression

of the functional chymase gene in the guinea pig cells.

The present invention thus also relates to the following methods for identifying

modulators of chymase activity and inhibitors of PAOD:

A method is disclosed for screening compounds that modulate the activity of

. chymase, comprising the steps: a) bringing a compound into contact with isolated

20

25
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guinea pig chymase polypeptide according to claim 3 or 4; and b) determining the
activity of guinea pig chymase; wherein a compound that inhibits or stimulates the

activity of the guinea pig chymase is a compound that modulates the activity of the

guinea pig chymase.

Also disclosed is a method for identifying compounds that modulate the activity of
chymase, .compﬁsing the steps:'a) bringing a compound into contact with isolated
polypeptide according to claim 3 or 4; and b} determining the activity of guinea pig -
chymase; wherein a compound that inhibits or stimulates the activity of the guinea pig

chymase is a compound that modulates the activity of the guinea pig chymase.

A further method is a method for identifying compounds that modulate the activity of

chymase, comprising the steps: a) bringing a compound into contact with the host cell

| according to claim 7; and b) determining the activity of the guinea pig chymase that is

expressed in the host cell; wherein a compound that inhibits or stimulates the activity
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Bot h sequences have a glycine at the entrance to
pocket 1 The carbohydrates agree Since the guinea
pig is the nost suitable anigral nodel, the present
invention relates to 10 a guinea pig with somatic

b SRR BERRESL Bt U s RS 9P i
dhytREe upt ed through honol ogous reconbination of the :

nmut at ed chynase gene, wherein this functiona
interruption inhibits the expression of the

' : ' h [ Di |
TR e AR T el s PR B Bt cha
hodd] saithetaci®ith ofkchyhike, icdﬁx@ﬁhiﬁg'ﬂﬁgtep@pg Wi giEteried a compound
i

chymase_activity and inhibitors of PAOD: A nethod is .
fgigdirca pigs: nghb) sleteaaininggthe aeHyRMA sher gincamigi ol apases Waerein a

1 G r . . .
B AR SR B RS ED iy Bl
apuipoaad thagmotiylars thepotivipegitthel guinecpip dhngadeo cl aim 3 or
4; and b) determning the activity of guinea pig
chynmase; wherein a conpound that inhibits or _

I . o

LR8BSl M o kAo AR bRRE
iphigit PAOR,SemMpRisinAltisosteliss 8] aiaeisiesing togtimsopigoa compound that

ddentifying conpounds. that . te t actjvity of -
B e PR BT aSS RO ERAGE. B drgia s Stinet o
FADD; GRAEA cotdolind Bl Shfts PO REPLIRISHUAA Rk Hahgtd £
claim3 or 4; and b) determning the activity of

refvictiem irpthg exfbhmfﬁb&eEA(&ﬁbuheﬂ in causedhyp stap ). tPheferablyh PHQLS is
or Iyl at.es.the acti.yi of .the guinea pi hymase
L R A R P T
cOthEREar B Refiny ARISSE with High Ffdpﬁﬁfonrﬂftfﬁpgaﬁsﬁl 2P Aephed

for identifying conmpounds that nodul ate the activit
agminigtpgieplontic aadpy pastiqdarhhprefsmepsAncilermpaang phepusing PAOD

. _ . th :

R ARl RSBt ol B v 1 e TR DR
bpilgbrodativrs ewhdiain the vesed B¢ pefeesbly thetchmtidost cel | ;
wherein a conpound that inhibits or stinulates the

activity - 5
The extent of PAOD is determined using familiar methods. For example, the extent of

PAOD is determined by determining the formation of a neointima following a balloon
catheter injury e.g. in the carotid of guinea pigs. Another possibility is determining the
fatigue of guinea pigs running on a treadmill in the lauric acid model (Kawamura et

al., 1985, Arzneimittelforschung 35/7A: 1154-1156).

The present invention relates to a method for identifying compounds to combat

- asthma, comprising the steps: a) administering to guinea pigs a compound that inhibits

- the guinea pig chymase; b) causing asthma; and c¢) determining the extent of asthma,

30

wherein a compound that inhibits asthma is a compound that leads to a reduction in

- the extent of the asthma that is caused by step b). In this method, familiar methods are

- used for inducing asthma and for determining the extent of asthma.




of the guinea pig chymase is a conpound that nodul ates
the activity of the guinea pig chynmase. The present
invention also discloses a rgethod for identifying
conmpounds that 5 nodul ate the activity of chynmase,

, onprisjng the steps: adm ni steri conpound .toQ.
TR eind afiortiis BlschihicRy Feio o of TR BA" By dibea
e &\ eR pRtiGuleTBREon WBE Rillbwing SQEHAN that inhibits
or stinulates the activity of the guinea pig chymase
Is a conmpound that nodul ates the activity of the

L L. 10 Finally, the present invention
ref%gcgﬁbgngp%e%g’sfor i dentifying conpounds that
5 inhibit PAOD, conprising the steps: a) adm nistering
to gui nea pigs a _conpound that A  inhibits the guinea
Hgye dhy mad¥iclaly agid sequapcerhds, Suing Rig clpanase e ByNenb
t of 3 : _ R
EREY, o TEaT i B8 o AN b Bl i (B TN, 2
Kgurt Be PAWDnbgasiton sf loanmentyimgsesinepuinea pRy efyenaabl vy,
- PAOD is 15 caused by _adm npistering laurjc acid, )
s thgh ddirsbearencs of s%lrn_ewptaﬁla{%@a? }S@%Wdaf% RERapic HiNA
10 Furk 8€di n@g%\eﬂbc%ox%n&ﬂoﬁof‘fngﬂse% QbdsvAlth BE cloRbd guinea pig
using PACD by admnistering lauric acid is
parti cul as¢quemreef erred. Anot her neans of causi ng PACD

hat i s esgpeci al preferred is.through damage.to a .
RaBR 6 *or PRREOGR! HeRHFG GF b Bacalar HobACREERE s euinea pig
wherein t hpyiMRsSBINAS preferably the carotid. 20 The
extent of PACD is determ ned using famliar nethods.
Hignre @x anpCatines ipig seqpense foin cIPHED i s det er mi ned by

- et eLm ni the forsmtion of. a neoint.i foll ow n

's R Bon | SRPHELRY Ty e e U ety ity hang 2
s 9: AnoPbgtionestht pilietsfot Slofial @Ff Aifirthe sédience cithggénea
of guinea pigs running on a treadm |l in the lauric
acid nDdePIg(Q%aWaﬁﬁjra et 25 al., 1985, :

Arzneimttel forschung 3517A: 1154-1156). The present
invention relates to a nethod for identifying
conmpounds to conmbat asthnm, conprising the steps: a)

- 20 Examplesst ering to guinea pigs a conpound that inhibits
the guinea pig chymase; b) causing asthma; and c)
determ ning the extent of asthma,

Example 1: Cell disintegration and obtaining RNA from a guinea pig heart

In order to be able to demonstrate the existence and activity of chymase in guinea

25 pigs, total RNA was isolated. The heart of a guinea pig was used as the organ sample.

Example 1.1: Cell disintegration for obtaining RNA

Disintegration of the cells took place through the use of so-called Lysing Matrix D

30 Column. For this, 5x10 mg and 5x30 mg of the heart of a guinea pig were filled
respectively into tubes with small ceramic balls and overlaid with 300 ul of a mixture
of RLT buffer (RNeasy kit) and B-mercaptoethanol (10 gl B-mercaptoethanol per 1 mi
of RLT buffer). Subsequently, the tubes were shaken for 2x20 seconds with a
FastPrep homogeniser, through which disintegration of the cells was effected through




30 wherein a conmpound that inhibits asthma is a
conpound that |leads to a reduction in the extent of
the asthma that is caused-by step b). In this nethod,
famliar nmethods are wused for inducing asthma and for

det erm ni the extent .of asthma. -.6.. The present
shEAPEPicoh BT <E i eepy, BE FRStsteell Jrbri 3us Segfgetied and
th$lipeeRtaRt H8idaasdfnsietBE thto dlR@YRbed N particular in
relation to the foll owi ng exanples. Brief description
of the figures: 5 Figure 1: Nucleic acid sequence of
d : no
subpenPlthRa b BLOF NI e P D e B o B P kBT
5 adiied toZhch fobgthe saliti é2aRae nsosd tfoughl iR ritipyardstcubagtd for 10
© gui nea 5%{33 chymase Figure 4: First sequence of the
O

: h
migiieh &k bripkslownithoprgtedns. Thivwely epmsi{ugappinfor poninutes at
R e e R R
ul ohthepoperratantfionid amp lradsfeadd iato el tabeani ng of t he

guinea pig chymase cDNA Figure 7: QGuinea pig sequence

. fromcDNA 15 Figure 8: Conparison of the guinea pig

10 E%&?;Eaﬁgmqmsam er chymase 1 and 2 Figure 9:
oSItion O e prinmers for cloning of a further
sequence of the guinea pig chymase. 20 Exanpl es:

Exanpl e 1., Ce | Skntegrat.ion and obtaini RNA from
hi o8 ot hegSi BNA hftagisdhiie BEafiits o Bort ot e
cofnpBneéd WALHERePOH uBink itd RINeRly MY KBS abfbrditicB &aththe
_pigs, total RNA was isolated. The heart of algl%l nea
ingyiugtigns < sagSdanuat RN¢es oK iaprowaphipe Isplatem peT atalRNAdrom

di.sint egrat kenf.or ,gbtai ning RNA D sintegration of the

15 He@%ti gsﬁggﬂ&%ﬁgjéss?ﬁﬁbugh the use of so-called Lysing
1. Ma#id 430 [ of 100% EtOH each per batch for denaturing the RNA, mixing the

solutions through inverting.
2. Bind the RNA to the silica membrane of the RNeasy columns with collecting
vessel by filling the columns with, respectively, 700 pl of this mixture and
20 centrifuging for 30 seconds at 10,000 rpm. and 4°C, discarding the through-fiow.
3. Fill the columns with, respectively, 350 ul RW1 buffer and centrifuge for 30
seconds at 10,000 rpm and 4°C to wash the columns, discarding the through-flow.
4, .Transfer the columns to new collecting vessels, filling thé columns with,
respectively, 500 ul RPE buffer and centrifuging for 30 seconds at 10,000 rpm
25 and 4°C to wash the column.
5. Fill the columns with a further 500 gl RPE buffer and centrifuge for 2 minutes at
10,000 rpm and 4°C, in order to dry the silica membrane.
6. Transfer the columns to clean 1.5 ml tubes.
7. Add 30 pl RNase free water per colun and subsequently elute the RNA through
30 centrifugation for 30 seconds at 13,000 rpm and 4°C.

The concentrations of the various resulting RNA solutions were subsequently

determined photometrically, at a wavelength of 260 nm.



30 Columm. For this, 5x10 ng and 5x30 ng of the heart
of a guinea pig were filled respectively into tubes
with small ceramc balls andgoverlaid with 300 Al of a
m xture of RLT buffer (RNeasy kit) and
‘ > Loet hanol per 1 m

3 A P2 Res were shaken
'fli%r rgél?eﬁoﬁ 93 QBN% \%st Jﬂm@ed d:u%Sr B{c%ﬁ’s SORD YLk & Ritor iR QLY
whi ch disintegration of the tells was effected through
cDN’A Synhthasis th dcoprdang to ﬂmloughtlwn 2¢ d¢soglad hehow thgse, two

GRRER RIS WerdmRbaiEs R ST Rh St arkitfs.  Lpes.
5 ISupﬁﬁﬁgﬁj’gb{h)ér 590 | of distilled water and 10 Al 1

protein kinase K were 5 added to each tube, the
soﬁlﬂlﬂmwoére m xed through inverti ng and i ncubat ed

T R S i

anHilkdp Wb M,0e0m8At ure, the coarsest cell debris was
sedi nented and 900 Al of the supernatant fluid was

% r lsubae ﬂ@cbqtcili%f%ll@éﬁﬂtﬂﬁﬁé%65°@é015@§ﬁ1ﬂ the priperspathe RNA.
10 3, Sébéﬁ&?ﬂ?@& dnPd ﬁ)trb(?%ng{eﬁt he total RNA fromthis
m xture o roterns an er cell components was
4cans11]mtbhowdld using the RNeasy Mni Kit in accordance
% % |nstr t| ons (see Manual RNeasy Kit,
#hebreacien by Iat| on of Total RNA from 15 Heart,
W@@'pﬁ]@\ﬂﬂeﬁmﬂﬁto—p ssue"). 1. Add 450 Al of 100% Et OH
each per batch for denaturl ng the RNA, m xing the
soRuthﬂ“?sthrough inverting. 2. Bind the RNA to the

sié menbr ane of the RNeasy colums with collecting
e TP TSP B fe col urms with, respectively, 700

3. Bicubdit theBatchtd foraMbuht 0L s the gfd&gdlfr@ bf 3 rereands
at 10,000 rpm and 4C, discarding the through-fl ow

3. trﬁmdcv‘lptdser@gmmns with, respectively, 350 | RWM

buf f apd cent or 3 cond rpm
Ga%cﬁ%lt? o1, [ g N utﬁﬁlga %&?Ig ghe ¥ véc'rsg {rﬁn.gmgpag‘e

7t heesiahe batehes oﬁ-lcérifoaﬁfnﬁlﬁﬁteﬁ.he col urms to new

coll ecting vessels, filling the colums wth,

20
To remove low-molecular fragments and unused constituents of the RT-PCR, the
different batches were purified by means of the QIAquick PCR Purification Kit
according to the instructions for microcentrifuges, as follows:
1. Add 250 ul of PB buffer per RT-PCR batch, mixing the solutions.
25 2. Fill the QIAquick columns with collecting containers with one batch each and
| centrifuge for 1 minute at 13,000 rpm and 4°C to bind the DNA to the silica
membrane of the column, discarding the through-flow.
3. To wash the columns, add in each case 750 ul PE buffer and centrifuge for 1
minute at 13,000 rpm and 4°C, discarding the through-flow.
30 4. Centrifuge the columns for 1 minute at 13,000 rpm and 4°C to dry the silica
membrane.

5. Transfer the columns into clean 1.5 pl tubes.




respectively, 500 Al RPE buffer and centrifuging for

30 seconds at 10,000 rpm 25 and 4C to wash the

colum. 5. Fill the colums gvth a further 500 Al RPE
buf fer and centrlfuge for 2 mnutes at 10, 000 rpm and

ey pisfes et She e BET Rh Aol i BRRELand
f-r g€bs eﬁﬂ%; BRite GielcDINA inéhihuRhRiGuenbh Yorall mirfitd 493808 rpm
throu% centrifugation for 30 seconds at 13, 000

r pgn@fd.4C. The concentrations of the various

“resulting RNA sol utions were subsequently deternined
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photonetrically, at a wavel ength of 260 nm - 8
Exanipd 2 (:Ielliil.asnﬁégiﬁﬁm dmbﬁlmﬁg)guhoﬁfemg ﬁioﬁ@u@hglﬂ%rt
The rodu carrl ed .out %W?rée ns of_.the

roth &Pﬁﬁﬁlﬁﬁyoﬁn@r AupSagiaiifen SCERATSHRHeE ¢ se of genome

BRAOTHisHEeth &/Rudel $hE4 CbAA ot BSaIBBEA WRE @eﬂ@ﬁh@’%&t the
Here, two different batches were prepared, for
g@seﬂmtwawughtfve&mrfactmpmd 5 1. Pipette toget her.
8p1lRNA30.1 1 Al oligo (dT) prinmer or 2 pl adapter

primer (lnvitrogen) Fill up with H2Oto 13 pl 2.
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into tubes with small ceramic balls and overlaid with 1.2 pl of Higestion buffer. The

composition of this buffer is shown in table 2-13.

Table 3: Digestion buffer

Component Concentration

NaCl 100 mM

Tris-HCl pH 8.0 10 mM

EDTA pH 8.0 25 mM

SDS 0.5% (wiv)

Protein kinase K 0.1 mg/ml

20

'Subsequcntly, the tubes were shaken for 2x20 seconds with a FastPrep homogeniser,

through which disintegration of the cells was effected through shearing forces.

. Example 2.2: Isolation of the DNA via phenol extraction and ethanol precipitation

25

The separation of proteins and DNA took place via phenol extraction by means of
Phase Lock Gel according to the instructions, as follows.
1. Centrifuge the gel down in the vessel (2.0 ml) at 13,000 rpm for 20-30 seconds.

2. Add 100-750 pl disintegrated cells per vessel.

3. Add the same volume of organic solvent, in this case phenol : chloroform :

isoamyl alcohol (25:24:1).

4. Mix for 10 minutes through occasional inversion (no vortexes!)

30

5. Centrifuge for phase separation at 13,000 tpm for 5 minutes.




transcriptase reaction. 6. Incubate for 5 mnutes at
85C to inactivate the reverse transcriptase. 7. Cool
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15 ‘%DNEOI %?%nt‘p TERoy#einged thespspeion g‘? 31 OfPi0yieSt i on of the
£ CeBucBS: for 10 minutes at 11,200 rpm and 4°C, remove supernatant fluid and
air-dry the pellet for 10-15 minutes.
8. Dissolve the pellet in 1.5 ml 10 mM tris-HCI pH 7.5.

20 Example 3: Search for chymase coding sequences in genome DNA

In order to be able to identify chymase sequences where the respective gene is
inactive, it is necessary to multiply these sequences from genome DNA templates by
means of a PCR. In this part-experiment, different degenerated primers which have a

25 specificity for guinea pig chymase were developed and used for this purpose.

Example 3.1: Development of primers for guinea pig chymase

It was assumed that chymase showed great homology in all animal models. Thus
starting from the sequence for hamster chymase 1, which was already known, a

30 database search was started for other known DNA sequences with as much in
common as possible. The positive sequences of this search, which included e.g. many
serine proteases and chymases of mice or rats, were then compared with one another, _
and from the regions with the widest variations between the individual sequences,

- primers were developed of which it could be assumed that they would bind chymase
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Table 5: Primers developed

Primer name Sequence Transcription
direction

GP_CHY_12_F | GARKBYANNCCNCAYTCCCGNCCYTATCATGGC | Forward (seq ID 3)
GP_CHY_I3_F | GARKBYANNCCNCAYTCCCGNCCYTATCATG Forward (seq ID 4)
GP_CHY_14_F | GARKBYANNCCNCAYTCCCGNCCYTATCA Forward (seq ID 5)
GP_CHY_15_F | GAGTCAAAGCCACACTCCCGCCCTTACATGG Forward (seq ID 6)
GP_CHY_16_F | GAGTGCAGACCACATGCCCGCCCCTACATGG Forward (seq ID 7)

GP_CHY_17 R | KYRCACASDARDGGNCCNCCDGAGTCYCC Reverse (seq ID 8)
GP_CHY_18_ R KYRCACASDARDGGNCCNCCDGAGTC. Reverse (seq ID 9)
GP_CHY_19 R | KYRCACASDARDGGNCCNCCDGAG Reverse (seq ID 10)
GP_CHY_20_R | GCACACAGAAGAGGTCCCCCGGAGTCTCC Reverse (seq ID 11)

GP_CHY 21 R | TTACACACAAGAGGCCCTCCAGAGTCCCC Reverse (seq ID 12)
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20
The PCR products were analysed with a 1% agarose / EtBr gel.

Example 4: Multiplication of the PCR products that have been obtained

25 In order to be have sufficient material in respect of PCR produéts that have been
* obtained available for further investigations, these were amplified by means of

transformation and via the cultivation of bacterial cultures.

Example 4.1: Purification of the PCR batches

30 In order to remove low-molecular fragments and other interference substances for the

later transformation, selected PCR batches were purified with the QIAqulck PCR

Punflcatlon Kit according to the 1nstruct10ns, as described above.
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( seatchdd f3) 5 minutes at room temperature.

2. Add 2.5 ul of this mixture to a tube of competent TOP 10 F’ cells which were
thawed on ice.

3. Incubate the cells for 5 minutes on ice, to take the plasmids into the cells.

4. Heat shock for 30 seconds at 42°C to stop DNA uptake by the cells, and abrupt
cooling off on ice for 2 minutes.

5. Add 300 gl LB medium per bacteria tube and incubate for 1 hour at 37°C on the
shaker.

6. Per batch, inoculate two LB/amp plates via plating out the bacteria, and incubate

overnight at 37°C.

Example 4.3: Multiplication of PCR products in culture and isolation of plasmids

In order to obtain cultures that multiply only a particular plasmid, per batch 8
individual colonies were taken with sterile pipette tips from the plates obtained in
chapfer 2.7.2, and used for inoculating in each case 1.5 ml LB/amp medium. These
were cultivated overnight at 37°C on the shaker.

After completion of cultivation, 1 ml per culture was taken, 'transferred into a clean

1.5 ml tube or — depending on the number of samples — into a 96-well plate. The cells

‘were then centrifuged off for 15 minutes at 4°C and 3,000 rpm, and the supernatant

fluid was removed. Subsequently, plasmid isolation was carried out with the QIAprep
8 Turbo Miniprep Kit according to the instructions, using the QIAvac 6S apparatus as
described below. '
1. Resuspend the bacterial pellet in 250 pl P1 buffer through vortexing.
2. Add 250 pl P2 buffer per tube for lysis of the bacteria, and mix through
-careful inverting for 4 minutes.
3. Add 350 pul N3 buffer to precipitate the proteins and mix through careful

inverting for 4 minutes.




GP_CHY_13_FGARKBYANNCCNCAYTCCCGNCCYTATCATGFor war d (seq
ED 4) GP_CHY_14_FGARKBYANNCCNCAYTCCCGNCCYTATCAFor war d

(seq I D 5)
GP_CHY_15_ FGAGTCAAAGCCACACTCCCGCCCTTACATGGFor\Nard (seq
ED 6)

Py 3% U R RS AR AR 00GC00CTACATGGRor war d ( seq

| I D 7)s, G?m%ﬁésﬁﬁ%mﬁ%ﬁmmﬁeﬁ@u@@ Blate
(seq I D 8)

9) "GP_CHY, 19 BKYRCACASDARDGGI\ICCNCCDGAGReverse (seq I D
10) GP_ I8 RGCACACAGAAGAGGT CCOCCGGAGTCTCCRever se

5 (seq ¢ DRihpve the turbo filter stng and E ace the column strip with samples in
GP_CHY_21 RTTACACACAAGA

_ GAGICCCCRever se
| D 12) theTppermlaipprplage the spigholder in hn dassrnlafe by ﬂil%{ilccﬂng
wer e prgg@ed Through the use of the degenerated
prinmers, e attenpt was to be nade to anplify
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Al Hex Shdd Ta] WRBafer td/weashl the AblubB®©afith epitCRhepraguee astil the
050 30 Bous APyl Stk gty Hepo PR SFR TS0
~ S€CoNn@s Apply the maximum vacuum for 5 minutes to dry the column membranes,
then remove the entire upper plate and dry the column outlets with a highly
15 absorbent paper towel.
| 11. Replace the collector trough with a 96-well plate, which has been raised
through microtube stands placed underneath.
12. Fit the upper plate into the apparatus and add 100 1 EB buffer per
column, incubate for 1 minute at room temperature.

20 13. To elute the samples, apply maximum vacuum for 5 minutes.

Examgle‘4.4: Restriction digestion of the isolated plasmids

In order to separate the inserts from the bacterial vector, and to check them, restriction

digestion was carried out according to the following pipetting schema:

25 10 pl plasmid
| 1.5 ul 10x EcoR I buffer
0.15 #1BSA
1pl EcoRI
2.5 ul HO

- 30

The restriction digestion was incubated for 1 hour at 37°C, and subsequently chec_:ked

. with a 1% agarose / EtBr gel.
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15 take the plasmds into the cells. 4. Heat shock for 30
seconds at 42C to stop DNA uptake by the cells, and
TR piidder M13-R was used for the sequencings, since this binds immediately outside

the multicloning site, and thus each insert could be sequenced completely

“independently of its type.

20 The chain termination synthesis proceeded according to the following program:

95°C 2 minutes
95°C 30 seconds ]
45°C 30 seconds 40 cycles
60°C 4 minutes —
25 4°C storage

Subsequently the batches were freed of the remaining fluorescent dyes by means of
the Dye Ex 2.0 kit, according to the instructions, as these would interfere with the
sequencing.
30 1. Vortex the Dye Ex columns with gel material for 30 seconds.
2. Open the closure by a % turn of the lid.
3. Break off the closure of the column outlet by bending (not twisting).
4. Place the columns in the collecting container and centrifuge for 3 minutes

at 3,000 rpm.
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humans, and primers of a 30 base length were developed. These primers were then

produced by a contract firm.

20 Table 6: Specific primers for guinea pig chymase

Primer name Sequence Transcription
direction
CHYGP_22_F GAGAAAGACTGTAGTGGTTTCTTGATAC Forward (seq ID 13)
CHYGP_23_R GTATCAAGAAACCACTACAGTCTTTICTC Reverse (seq ID 14)
CHYGP_24_F ATGCTGCTTCTTCCTCTCCCCCTG Yorward (seq ID 15}

The primers used for the subsequent PCRs are shown in figure 6.

Example 6.2: PCR with different primers

25 The task was once more to carry out a wide-ranging search for chymase sequences in
guinea pig RNA. For this, the most varied primers that had been developed or used to
date were combined with one another; amongst other things, hamster chymase primer

was used again, and also the oligo (dT) primer as well as the universal adapter primer
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the upper plate into the apparatus and add 100 | EB

Busttee wepeprep@od with thdsa ottt eorhinatlonsl nut e at room
tenperature. 20 13, To elute the sanples, apply
maxi ritrm v —grt 5 Ghfdted 7- anple 4.4: Restriction

di gedi on GR-GHRE 1% 81=a-Hadhpnasai ds In order to
separGit e tGR GHE ek & +f Hafdhyrhet bact eri al vector, and to
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| G A dResp he J@ﬁ%@ b ipeiedli gestion was

i ncutﬁxt ed éImC}%YTﬂuF@GP é}y ch subsequently checked
GP_CHY_24_F + HaChym_4_r

GP_CHY_24 F+ UAP Primer

GP_CHY_24_F + Oligo (dT) Primer

GP_CHY_ 24 F+ GP_CHY_23_R

HaChym_3_f + GP_CHY_23_R

The batches were composed as follows:
1 p1 cDNA template
1 ul 1* primer
1 pl 2™ primer
- 20 pl HotStarTaq Master Mix
17 pl H;0O

The PCR proceeded according to the following program:

| 95°C 10 minutes

95°C 30 seconds ]

58 or45°C 30 seconds 30 cycles
72°C 3 minutes —_— |

72°C 10 minutes

4°C storage

The PCR batches were checked with a 1% agarose / E(Br gel.
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with a 1% agarose / EtBr gel. - 15 Exanple 5:
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Example 7.2: Colony PCR and bacterial cultures

For each batch, 6 individual colonies were taken from the plates resulting from item

2.10.1, by means of sterile pipette tips. These were first of all dipped several times
into a PCR batch. In the course of this, bacteria were released which in the subsequent
PCR were killed off and disintegrated in the first 95°C step, so that the plasmids

contained in them could serve as templates.

The batches that were produced were composed as follows:
1 pl primer M13-F
1 pl primer M13-R
5 pl HotStarTaq Master Mix
3 pl H,0

The PCR proceeded according to the following program:

95°C 15 minutes

95°C 30 seconds ]

45°C 30 seconds 30 cycles |
- 72°C 1 minute 30 seconds B

72°C 5 minutes

4°C storage




Subsequently the batches were freed of the remaining
fluorescent dyes by neans of the Dye Ex 2.0 kit,
according to the instructions, as these would
interfere with the sequenci hd. ~301. Vortex the Dye Ex
olunns t teri for. 30 seconds
%@H}ﬂ@e% Bod Fiare Diissi ot Hgel (oG Snecfefe sl LB/amp
Igg(%ﬁﬁriﬁaqu &éll;ﬁﬂﬁfé' um outl et by bendi ng (not
tw sting ace the colums in the collecting
@@nvalmmf tlmlmqm@nmlturéajgek place Gremighitat $7HE 0B tm(shakepm -

nsf.er the col
Sbsogdin Sher Bt st 5o loR ot Brer BeGovhaRingind HORgep ©
5 Bbb Maflipp iUt touching it with the tip of the
pi pette. 7. Centrifuge the colums for 3 mnutes at
3,000 rpmto elute the sanples. 5 The purified sanples

MelL: Iﬁ%n AES ed automatically using a sequencer,
Muences t hat were obtai ned were
DoopdY el colory RCRatakas Gutﬁﬁ Emhelv\i/itlhtha IchltivismenymheDhntion was
nol ecul es._ Furt her nore, ew se via a database

tQ @k i, Popsiblnat %C@Mta§éa ke & STafRRnt ARl (s P &gntained in
to hSaRREHESRERM fhs WHODIZE] HoBERUENARRIAN of BEcilrcs tobe
Hrodesseldyiomiser. Thociemg tssof ghesont@y ROR Risée Nwdsdmgaqaé biyfodeans of a 1%
prime nple 6.1: Production of guinea pig
agé‘iﬁ’é%higrgfgemflc priners Wth the aid of the first
DNA part-sequence from gui nea pigs, prinmers specific
to thls 15 were to be devel oped. For this, those
' B: Sdue gdplrgmedsce were sel ected that

Bt P‘i' ff% ﬁgraﬁs%& [CHRRNITE Rtehe Entrrgrer s o
Fér @(Q: LAERcIing M ke MR dFRYRl (RPBHchcENREA aBhTdTRIWasWREGsary to

then produced by a contract firm
carry out chain termination synthesis with fluorescent-marked ddN'TPs beforehand.

The batches are composed as follows:
20 5 pl plasmid solution
5 pl Big Dye
1 yl primer MI3-R

The sequencing PCR proceeded according to the following program:

25 95°C 1 minute
95°C 30 seconds B—
45°C 30 seconds 40 cycles
60°C 4 minutes —
4°C storage
- 30

Subsequently, the batches were freed of the remaining fluorescent dye by means of
the Dye Ex 2.0 kit, as these would interfere with the sequencing. The purified samples
- were then sequenced automatically by means of a sequencer, and the sequences that

were obtained were compared via a database scarch with all known DNA molecules.




20 Table 6: Specific primers for guinea pig chymase
Pri mer naneSequenceTranscription direction

CHYGP_22_FGAGAAAGACTGTAGT

TTCTTGATACForward (seq ID

13) CHYGP_23_ RGTATCAAGAAACCACTACAGICTTTCTCReverse (seq

GP .24 FATGCTGCTTCIT GF
BRFER S OB PG BT BTN PR e
AN, i ddr@¥bdhdihe FXANRER sfyuncRORMM biulsHd frefeBRtwere

ThEspos;

- priners 25 The tas

was once nore to carry out a

detefmiregngi ng search for chymase sequences in gui nea
For this, the nost varied priners that had
| oped or used to date were conmbined with one

pi g RNA
been deve

was use
as the un

sde tRlid\EHtaihdéd BEBowh w®E 7cChymase prinmer

5 B0 pi @ BRpe

agaln, and also the oligo (dT) priner as well

i versal adapter priner

© 17  (UAP,

' ] ' . . eated with
ARl T Do SR SR B SibOPbig MLl 001 1
tes. For the batches F and J, only the
prinmer tenplate was used, and foqr the batches

as tenpl a
adapt er

10 sgg eSS

ition,

atc 5

Theassaugncesef RUtatys gg}m Pigrshymyase @athadiheen digeovgeedfndp| |

@&rﬁéﬁdgﬁr fﬁgﬁ‘g %e bPthe *%%Eﬂgﬁ t%gP ikg&gl?] sequBnce for

were expose

lansealchpgadecropghlytto tie mkledSdCid sdyeereashdt coddsheatotlvbymase.
58C. , Bat ches were epared with these priner
K85 IS0 defeTTyReRgHHN Ot TroRIIGIgRT SoaYenag, ts TEst of the

this_  was

GhdYin s Hdi
D’ GP_CHY 22

#ocHBEMHR Gad to bE caPRAGHwh 2 5-canER S ATE. 1
F+ G CHY 17 R E GP_CHY 22 F +

HaChym 4 r F: GP_CHY 22 F + UAP Prinmer

15 Example 8.1:

Developing new primers

New specific primers were selected on the basis of the newly determined sequence

(table 7). These primers were produced by a contract firm.

Table 7: Primers developed

Primer name Sequence Transcription
direction

GP_CHY_ZS_F CTAACAGTCAACCTAGGGGT Forward (seq ID 165
GP_CHY_26_F | AGCTCACTGTGCAGGAAGGT Forward (seq ID 17)
GP_CHY_27_F | GACGGAATTTTGTGCTAACA Forward (seq ID 18)
GP_CHY 28 R | ACCCCTAGGTTGACTGITAG Reverse (seq D 19}
GP_CHY 29 R | ACCTTCCTGCACAGTGAGCT Reverse (seq ID 20)
GP_CHY_30_ R | TGTTAGCACAAAATTCCGTC Reverse (seq ID 21)

- 20

The position of the primers is shown in figure 9.

Example 8.2: Production of different cDNA templates

In order to achieve the best possible results and to be able to exclude any degeneration

25 of the templates, 4 different cDNA templates were produced through the use of two

different kits,

as described below,




10

15 G GP_CHY 22 F + igo (dT) Primer H GP_CHY 24 F
+ GP_CHY_17_R I: GP_CHY 24 F + HaChym 4 r J:
GP_CHY 24 F + UAP Pri ner K "GP CHY 24 F + digo (dT)
Primer 20 L: GP_CHY 24-F24 &P _CHY 23 R M HaChym 3 f
+ GP_CHY_23_R The batches were conposed as follows: 1
ttl cDNA tenplate 25 1 Al 15 primer 1 ttl 2nd priner
P@nberifbPrasl SGalebVA HMnthesty Kl H20 30 The PCR

proceeded according to the follow ng program 95C 10
lni Rigettedo@der 20 seconds 58 or 45C 30 seconds 72C 3

mCRﬁLﬁﬁA%@l?gegcﬂagw pytes 4C storage 30 cycles The

atches were checked with a 1% agarose / EtBr gel.
- 28!l rapogmgsineer DN AaV)eos edlapter powmer{pldNMA t i pl i cati on of
sej)ﬁ ﬁqul PCR products In order to have sufficient
material avail able for investigation, selected

Zor blmﬂ:@teﬁ@% miRERe for dRmatss afedSeC fay addingnthe pritpiTs-ed vi a
3t r apg L RiARL 9 fRd bacterial cultures, and
4. Per batch, add:

4 pl reaction buffer

0.5 pl RNase Inhibitor

2 ul dNTPs

0.5 ul reverse transcriptase

5. Incubate the batches for 1 hour at 50°C for the procedure of the reverse transcriptase

15

20

25

30

reaction.

6. Inactivate the reverse transcriptase for 5 minutes at 85°C.

7. Cool the batches on ice.

5° RACE Kit for Rapid Amplification of cDNA Ends _
1. Producing cDNA:
s Pipette together 2x:
025u1 20 M GP_CHY_28_R
8 ul - RNA 30/3 and 30/4 (see chapter 3.1)
725 ul H;0O
¢ Incubate for 10 minutes at 70°C for adding the primers.

¢ (Cool onice for 1 minute.

*  Per batch, add:

2.5 pl 10x PCR buffer
2.5 pl MgCl; solution
1 pl ANTPs
25 y1DTT
e  Pre-heat for 1 minute at 42°C.

e Add 1 pl SS Il reverse transcriptase per batch.

35

* Incubate for 50 minutes at 42°C for the procedure of the reverse transcriptase reaction.
» Inactivate the reverse transcriptase for 15 minutes at 70°C.

¢ Incubate for 1 minute at 37°C.
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20
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5 subsequently investigated for possible guinea pig
sequences. For this, the batches FAp, JAp, Hd,

HAp, 1d1, | Ap, Ldl and LAp were sel ected. Exanple 7.1:
Anplification through TOPO TA # oni ng and pl asni d

i sql [ The .PCR,products that were obtai ned and were
'pu?ﬂdgitlélgﬂﬁ?ser%}éﬁegbgtfgt he Q Aquick 10 Purification Kit

e RuiRCfr AN@intted AGPIPRHAaRdowmthoRACt eri al vectors by
means of the, TOPO TA cloning kit, and introduced into
coR{ER R¥FFIS W ¥ by neans of transformation. The

z.esm.AJPn%niﬁBA@mmbamfes:\Nere i ncubat ed overni ght at
37C in the incubator. 15 Exanple 7.2: Colony PCR and

‘vaddéd ! bidingprEF pRoEmBlEch bat ch, 6 i ndi vi dual
£0 'I‘féﬁéfglstli%ﬁﬁxﬁle% AERe §NORPt Rfunis B RiSiflzE Bt b k&8nds=018,000 rpm

item 2. , by means of sterile pipette tips. These
wer®d £°Crst of all di pped several tines into a PCR

papmafehp%tﬁlg%eqﬁrgggg@mg&m{igécsé, bacteria were rel eased

whi ch i e su uent were killed off and
i siddteyrladlddx mashingbuffer mr c@E@, serepfugseT, thddisqardthe through-

PR, Lhemcou d serve e

o« OMfasis thel caamibisix | vathstO0 ullcdld F% BerH, MiBdisead! thedthpplEpow.
“br GEREAE 5L FUM a0 BRUH 316 OWPHIE BPOgFEm | o5C 15
o1 ML &S tR L ohRE0 RS fresB@uie s GoNESach dAte Ol L walr HeTRANBEN k-
M Retted 1o 69°0! 29€

¢ Centrifuge for 20 seconds at 13,000 rpm to elute the cDNA (cDNA 3).

3.  Appending a polycytosine tail to a part of the cDNA 3 via dC tailing:

¢ Pipette together: '

6.5 ul DEPC treated water

5ul 5x tailing buffer

25ul 2 mM dCTP

10 pl purified cDNA

e Incubate for 2 minutes at 94°C

¢ Cool on ice for 1 minute.

e Add 1 pl TdT (name) per batch.

¢ For the procedure of the dC tailing, incubate for 10 minutes at 37°C.

e Inactivate the TdT for 10 minutes at 65°C.

30

35

¢ Cool the batches on ice (cDNA 4).

Example 8.3: PCR to multiply the newly cobtained cDNA fragments
As the quantities of cDNA that had been obtained were too small for further-reaching

investigations, they were multiplied via the PCR described below.

For the PCR, the volumes listed here were pipetted together on ice:
34.4 pl H>O
5ul Expand High Fidelity PCR buffer + MgCl,




30 cycles - 19 Furthernore, the tips were then used
as usual to inoculate in each case 1.5 m LB/ anp
mediumin a 48-well plate. Cultivation of the |iquid
cul tures took place overnightz at 37C on the shaker.
Subs ent ly, H;\ﬁ@m asm ds were isolated as described
abov u3| ng t SAprep 8 5 Turbo Mniprep Kit.
Checlg,ng the caqbopy,PCR Through the col ony PCR, '
carried out in araIIeI with the cultivation, the
i ntetfilon was 2A‘opriragte |t possi bl e at an earl y stage
a st ate about the inserts contained in 10
thelll‘amd cul £ , and thus to be able to make a
5 pre-gai gection qfat Bynfeiddst 3.6 U/ be processed further.
The resﬁllcts of thgbco onquPCR &gre i nvesti gated by
nmeans of a 1% agarose /EtBr gel. Exanple 7.3:
u f ds 15 Plasm ds were
ﬁ%%éq%%m%%azﬁégogﬁ%%@%r ep 8 Turbo Mniprep Kit.
For thBTAslequen@PngHa’f 17 Re+ P Bsm ds from t he bat ches

ter menNO BN sy STRbEs G e 8 BAR e GanT s

10 bef oxPNardd. Th&PhEHThBSE Far2®_Ronposed as follows: 5 |

Ceauehinh. por i GEYc bl ookt WAt R 0o ng

program 2595C1 m nute 95 30 seconds
For the batch with the cDNA 2, in which the UAP was used, the 3° RACE took place,
and for the batch with cDNA 4 correspondingly the 5° RACE.
15
The PCR procéeded accordihg to the following program:

95°C 10 minutes
95°C 30 seconds I
55 30 seconds 35.cycles
20 - 72°C 3 minutes —
“ 72°C 10 minutes
4°C storage

The samples were then checked with a 1% agarose / EtBr_ gel.
25

Example 8.4: Nested amplification

Since simple PCR was mostly insufficient for producing visible amounts in this
obtaining of cDNA, a further PCR was carried out, which in this connection - was
referred to as “nested amplification”. |
30
| For this, the following volumes were pipetted together:
36.4 pl H;O
- 5ul Expand High Fidelity PCR buffer + MgCl,
1pl dNTPs | "
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15

C 45C30 seconds40 cycles 60C4 i nutes m 4Cstorage 30
Subsequently, the batches were freed of the renaining
fluorescent dye by neans of2 the Dye Ex 2.0 kit, as
these would interfere with t'he sequencing. The
purlflﬁﬁ sanplj_ wer e then sequenced automatically by
nmean a seq eRlET and the sequences that were

obt aijngd were qﬂﬁﬁﬂﬁ@d via a dat abase search with al
known DNA nol ecules. - 20 Furthernore, |likew se via a

dat abaigle searcWDNA&ﬁﬂﬂ?@R@MhﬁéﬁééﬁQbs that were

obt ai t he rr ﬁE%Q [ 0 aci d sequences of

t he }Q@& tlng g% glns %b?g azggperm’ned. 5 The gui nea
pi g sequence thus obtained is shown in figure 7.
Exanpl e 8: Conpl etion of the sequence of guinea pig
T@ﬁvmﬂ§§a$ﬁﬁm§%ﬁﬁ@ﬁ&@g”ﬁﬁ tffati ve gui nea pig chymase

that. Jpagh peen %PS@HYGW%M@FJ(B a%%'fﬁeﬁﬁ?drﬁRJﬁF(z)
corresponded, in"the case of the al rea[_& known

sequehd¥d 367 KEhEH I ERIEE Chad GRLY {airf't—ﬁe'L 2r?t:@l("él c
aci d sROULAS. 1At + BRUSEY R HIS 1RWARSEGP_CHYE 25 85(K) Was

nowto et erm ne, startlng out ‘fromthis part

sequeRB¥ 3:t he @s’?HHf-Z"t-ﬁe"wf;R}mase in the 5
di rec&bmm 24N Q}p/\@ﬁyt o @qg@agr(g)ed out via a so-call ed

5' 15 Exanpl e 8. 1. Devel opi ng new priners
cDNA4UAP GP_CHY_24_F +30_R (9) and UAP + 30_R (10)

The amplification products were subsequently checked with a 1% agarose / EtBr gel.

* The products of the nested amplification are subsequently cloned, as described above,

multiplied and sequenced.

Example 9: Expression of recombinant guinea pig chymase

20

Recombinant guinea pig chymase is expressed by means of the cloned sequence (Seq

'ID No. 1) in a suitable expression system, e.g. Pichia pastoris, and purified (Nakabuko

et al., 2000, Yeasr 16(4), 315-23; Takai et al., 1997, Clin. Chim. Acta 265, 13-20,

‘Schechter et al., 1993, J. Biol. Chem. 268, 23626-23633).

25

. Example 9.1: Expression & Purification of Guinea Pig Chymase

. The recombinant guinea pig chymase was expressed in BL21(DE3) cells as an N-

* terminal fusion protein with a 26-amino acid polypeptide carrying a 6xHis tag and a

30

enterokinase cleavage site. Since the protein was expressed forming insoluble
inclusion bodies it had to be renatured. Isolated and puﬁfied inclusion bodies were
modified under denatured conditions with glutathione and then dissolved in 6 M
guanidine’HCI, 20 mM EDTA pH 4.5. Refolding was done by a 1:100 dilution of the
protein solution into a large volume of refolding buffer: 50 mM Tris/HCI1 pH 8.0, 750
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New specific prinmers were selected on the basis of the
new y determ ned sequence (table 7). These priners
were produced by a contract,firm Table 7: Priners
devel oped Primer naneSequerfceTranscription direction

B it | TNEAER Y ATEITSBP o058 F§df)o pomace

ﬁdﬁ@&%ﬁEﬁﬁ@é@%ﬁHﬁ&T THGAERRES ’I(h%ﬁpﬁleﬂaﬁtlbﬁ)was Kept at
GP_CHY_ 28 RACCCCTAGGITGACTGITAGReverse (seq ID 1

HE Gravivzo dRaCCrrRd TECACATECATET REvRghS ©f (tb@qefpbl%%oluuon the

oS et AT R AT RN B35 (P Bl RGor 0t

ExaiiplograBh 2. THr it bofferabnedidet s0aenta nﬂma , 800 heNeadl and 1
order to achieve the best possible results and to be

aM Imercantesthanola Rawosise el dpacsive chymge cagd t‘é@nﬁbféinéé by a

S SOSHGR) FEMENIRTILA S UGS PaCUEED AN o

diu@nBe propdio froh the t;ol‘iih’rnaﬂ‘ﬁeictbblknﬁymé has actividied byI:leaving off the
Pi pette et her RNA 30/ 1 e .

Nrepriagl éaiﬂ% tag with ?’Eﬁa%lﬁ?s&r Ih%rﬁbi( E!ma@t&? E&}nead’iﬁf%@ﬂmse with
B 1cBREct (¢ MR irfs wik kmé& Powever, beside activation partial self digestion
of the protein was also observed. The activated enzyme was twice chromatographed
on Superdex 75, first in 50 mM Tris/HCI pH 8.0, 300 mM NaCl, 1 mM TCEP, 10%

glycerol and then in 50 mM MES, 300 mM NaCl, 1 mM TCEP, 10% glycerol in a

slightly acidic pH of 5.5 because chymase is described to be inactive at that pH
(corresponds to the pH in mast cells, where active chymase is stored). Finally, as
shown by SDS-PAGE >98% pure protein was obtained. The purified protein was
monomeric as detected by analytical ultracentrifugation and highly active in a

fluorometric assay.

Example 10: Chymase activity assays

The activity of guinea pig chymase is measured using familiar methods (Muramatsu
et al., 2000, J. Biol. Chem. 273, page 5546; Uehara et al., 1999, Hypertension 35,
page 57; Takai et al., 1997, Clin. Chim. Acta 265, p. 15).

- Example 10.1: Assay for Chymase inhibition

30

For the chymase a substrate was chosen containing the 4 amino acid peptide AAPF as

_ a standard substrate for chymotrypsin like compounds (succinyl-Ala-Ala-Pro-Phe-{7-

‘amino-4-methylcoumarin]; Lockhart BE, et al., “Recombinant human mast-cell

chymase: an improved procedure for expression in Pichia pastoris and purification of

the highly active enzyme.” Biotechnol Appl Biochem. published as immediate




I ncubate the mxture for 10 m nutes at 65C for addi ng
the primers. Cool on ice for 2 mnutes. Per batch,
add: 10 4 | reaction buffer 2€.5 | RNase Inhibitor 2
Al dNTPs 0.5 Al reverse transcriptase 5. Incubate the

RRVEER 2 Une P sl S s 587 BB b Spppieed

Wil 8 Eﬁﬁtytdf@ﬂ%frbxﬁmﬁl@enﬁ Bubendd Lﬂxﬂ&eﬂbncﬁi_)@lyma%e pGafitd form
the batches on ice. 5 RACE Kit for pid

bavapsini skircraest el ofascabignghigem CGadbiochept @é@:@k Ripseipnges, San

N e L P
5 0. OIS%Q&IEP$ a, llﬂlgnmmphmwpaﬁﬁ@ocﬁlom Sidgha)gorcine ipestimel s.

onlcefor nut e. r batch d 2.5 Al | Ox
RSB, D 0BV B AP AR o CHYTFF S8l FoaTha R WSS & |

ﬂ%TfEmE’& -SEREN PﬁEesiPﬁ@kQMt@%tgél%té)? Grith L1850 YolsRe hf room

everse ransc
temperature. Chymase activity was indicated by the initial rate of increase in

| fluorescence at 340/440nm (excitation / emission) from free 7-amino-4-

10 methylcoumarin released from the substrate. Inhibition of the activity by inhibitory
compounds was read after 30 min pre-incubation with the chymase at room
temperature in assay buffer without AAPF-substrate. The assay was then started by

| addition of the indicated concentration of AAPE-substrate.

15 Table 8
 Inhibition of guinea pig chymase activity:

IC50 nM human
GP chymase  chymase

coli
940 570 refcpd Meiji Seika Kaisha SF2809-V

345 590 refcpd ToaEiyoTY-51076

20




Incubate for 50 m nutes at 42C for the procedure of
the reverse transcriptase reaction. 35 |Inactivate
the reverse transcriptase for 15 mnutes at 70C
I ncubate for 1 mnute at _33G. .22 Add 1 tI RNase m x
per batch. Incubate for 30 mnutes at 37C to break
gomn t he RNA Store batches on ice. 2. S_ NAP
ication of the batches: 5 Add 120 | binding
buffer per sanple Transfer the sanples into the
S.N.A P. colums, centrifuge for 20 seconds at 13, 000
rpm and 4C For safety, store the through-flow on ice
5 land¥udle® acidossieknics covaptising thesequencepedr Sag .
centrifuge off, and discard the through- 10 fl ow
Repeat this procedure 3x. Wash the colums 2x wth

24 0N uBeiccel dkedicEREIdrdiag tb €lhine Brcherdig tHehiueleghadid @yuence is
" Centrifuge for 1 mnute at 13,000 rpmand 4C to dry

t hieregsnemeccordingiRstg PR leol ums into fresh tubes,
add in each case 50 Al water that has been pre- heated
to 65C. 15 Centrifuge for 20 seconds at 13,000 rpmto

10 3el Bolgpépree stdbndecdoitipriding thSseqhprerndiSag Ia NzoLy cyt osi ne
tail to a part of the cDNA 3 via dC tailing: Pi pette
. together: 6.5 | DEPC treated water 5 Al 5x tailing

bu e aecORMdEed Rlaith @1 A nBidd dhb 361 i
4I' n%{i ?@ g?qﬁlf m nut esﬂ%aq%— gAe BelyBEe sequence i
the sequence according to Seq ID No. 2.

15 5. Nucleic acid sequence comprising a nucleic acid sequence that encodes the

polypeptide sequence according to claim 3 or 4.

6. Expression vector, comprising the nucleic acid sequences according to claim 1, 2

or 5.
20

- 7. Host cell, comprising the expression vector according to claim 6.

8. A guinea pig with somatic cells and germ cells with a mutated chymase gene,
wherein at least one allele is functionally interrupted through homologous
25  recombination of the mutated chymase gene, wherein this functional interruption

inhibits the expression of the functional chymase gene in the guinea pig cells.

9. Method for screening compounds that modulate the activity of chymase,
comprising the steps: a) bringing a compound into contact with isolated
30 polypeptide according to claim 3 or 4; and b) determining the activity of guinea
pig chymase; wherein a compound that inhibits or stimulates the activity of the
guinea pig chymase is a compound that modulates the activity of the guinea pig

chymase.




Cool on ice for 1 mnute. Add 1 p.1 TdT (nane) per
batch. 25 For the procedure of the dC tailing,

i ncubate for 10 m nutes at 37C. I nactivate the TdT
for 10 minutes at 65C. Cod® the batches on ice (cDNA
4). Exanple 8.3: PCRto multiply the newly obtained
cDNA fragnents 30 As the quantities of cDNA that had

e skt Rl PRI N dnRusdBhht Iﬁ@dl}l;itél gﬂerh%ﬁviﬁyﬁ@ffdh' Afdse,

I nvestigations, they were multiplied via the P

desompiiiog thelsteps: B3 brifging pitempomid nkecongictiwish the hoseepll

her e re, pi,petted ther.on,ice..

Bpaats RORRLE Y R TR FSudh vt ek D ghybake
5 dNHEBis exprdssed in Biel HHRY cell? whefith @hpBind that inhedNAT Stifiuates

| Taq polynmerase (3.5 Ul) These priner conbinations, .

we ke agH ey efcthe guinepia chymage igpyompoypdithatzmedudatpgho activity

GP ; + F and UAP + GP_CHY 27 F 10 cDNA 3:

@e%gélj‘egpig M A 4. GP_CHY 24 F + 29 R and UAP
+ GP_CHY 29 R For the batch with the cDNA 2, in which
t he UAP was used, the 3' RACE took pl ace for the

IdaMethog fonidemiixing cosmradsThat medwate He astivigyeiehymgse,
10 comprising the steps: a) administering a compound to guinea pigs; and b)
determining the activity of the guinea pig chymase; wherein a compound that

inhibits or stimulates the activity of the guinea pig chymase is a compound that

modulates the activity of the guinea pig chymase.

15 12. Method for identifying compounds that inhibit PAOD, comprising the steps: a)
administering a compound to guinea pigs; b) causing PAOD, and c¢) determining
the extent of PAOD; wherein a compound that inhibits PAOD is a compound that
leads to a reduction in the extent of the PAOD that is caused by step b).

20 13. The method according to claim 12, wherein PAOD is caused by administering
lauric acid, through damage to a vessel with a balloon catheter or by feeding a diet

with a high proportion of fat.

14, Method for identifying compounds to combat asthma, comprising the steps: a)

25 administering to guinea pigs a compound that inhibits the guinea pig chymase; b)
| causing asthma; and c¢) determining the extent of asthma, wherein a compound
that inhibits asthma is a compound that leads to a reduction in the extent of the

asthma that is caused by step b).

30 15. The sequences, methods and guinea pigs as described above, in particular in

relation to the preceding examples.
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The PCR proceeded according to the follow ng program
95C 10 m nutes 95C 30 seconds 55 30 seconds 20 72C 3
m nutes 72C 10 minutes 4C storage 35 cycles The
sanpl es were then checked with a 1% agarose / EtBr
gel. 25 Exanple 8.4: Neghpgnasptirkirgati on Since
sinple PCR was nostly insufficient for producing
visible amounts in this obtaining of cDNA a further
PCR was carried out, which in this connection was
referred to as "nested anplification". 30 For this,
tdheof olfl. ovdmgamoh B NMBShMele pi petted together: 36.4 Al
H20 5 Al Expand High Fidelity PCR buffer + Mg 2 1 Al
dNTPs - 24 1 Al 1St prinmer 11 2nd primer 5 pl cDNA
fromPCR 1 (diluted 1:100) 0.6 Itl Taqg pol ynerase
(3.5 Ul) These primer conbinations were used here:
CORZ- 1gu@RaCeiy ThyvRse 26 F (1) and GP_CHY_17_ R + 25 F
(2)

<130> case 23232

<160> 21

<170> PatentIn version 3.3

<210> 1
<211> 954
<212> DNA

<213> Cavia porcellus

<220>
<221> guinea pig Chymase

<222> (1) ..(954)

<400> 1
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CcDNA 2-17: GP_CHY 17 R+ 26 _F (3) and GP_CHY_ 17 R +
25 F (4) cDNA 2-UAP: UAP + GP_CHY 26 F (5) and UAP +
GP_CHY 25 F (6) 10 cDNA 3: GP_CHY 24 F + 30_R (7)
CDNA 4-24: GP_CHY_24_F + 30_R (8) cDNA 4-UAP
GP_CHY 24 F + 30_R (9) and UAP + 30_R (10) The
afak b £Al by gPEAAUEL S rUBS R sahseauantt dtceheak edotictict
a 1% agarose / EtBr gel. 15 The products of the nested
aqg%ification are subsequently cloned, as described

abdVEF CARUFIIHFIET S ‘étqq?eﬁ% tcaé)?aﬁ%‘fgé’cécag agtgcaagee
Expression of reconbi nant guinea pig chymase 20
Resombqn@ntcgeraed pitgechymmsetigscextpt essedodly ahgrrsaga
of the cloned sequence (Seq ID No. 1) in a suitable

SR YL Sy R R P Lt

cal., 1997, din. Chim Acta 265, 13- 20, Schecht er et

aﬁ?chﬁﬂﬁﬁg,g?EaaEﬁﬁﬂg.gQ?ﬂEﬁ?C%?BS?a?QSEEﬁﬁ-2%&??3??0?28atggcagag
Exanple 9.1: Expression & Purification of Guinea Pig
Guerasgytthecdeagerdti fadtlycgticneadibgrohy GBS gWaS ttoetccacga
expressed in BL21(DE3) cells as an N- term nal fusion

B R g R e e s S

the protein was expressed formng |nsoluble i ncl usi on

- bodicesadcet drpdotTrdietridratahcetoahged @t 69-WRECIFUFRIIEEITY

i nclusi on bodies were nodified under denatured
%y&@aééagesge@gwgagjcuwgtcm@@% andcthan diapehyRd thiyLebhe
guani dine' HO, 20 mM EDTA pH 4.5. Refol di ng was done
by a 1:100 dilution of the rotein solution int

| R AR LIRS BP9 BT TR BUF T OPoC 8 ARICFRT &I THEL oo
8.0, 750 - 25 nmMarginine, 1 nM EDTA, 2 nM cysteine.
Aladeat¢ g pdhdsasascitosaitat Ocgpr gyagectct ggaggtecce tectgtgtge

agggatagee cagggceattg tatcctatge acatcggaat geaaaaccte ctgttgtctt

caccegaate tcccattacce ggccgtggat caacaagatce ttgaaagcaa attaaccaty

gagcctogge cagcecctgaa aggaaatcty gaactggatce tgagcaggtt ttcoctgtacca
cttactctgg ccctgtctet ggttectgtt gaagccagee catgtocttg agactccaga

aagtccctac aactcataga actctcaata aagcttcage aaaaatccca aaaa

<210> 2
<211> 247

<212> PRT

<213> Cavia porcellus

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

" 954
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thi ol ate anion formati on and hence di sul phi de
exchange. The preparation was kept at 4C for two
days. Caused by the high ionic strenght of the
refolding solution the whole pyeparation had to be
concentrated by ultrafiltartion and dialysed prior to
ahihgst 5 chromat ography. The dial ysis buffer
contained 50 MM Tris/HC, 300 "M NaCl and 1 M
Amer capt get hanol ., Raw and still inactive chymase coul d
b&<0bt &hRTF BYY £™Y8Hi%mat ogr aphy on Ni - NTA usi ng t he
sane buffer and a gradient of imdazole to elute the
przatei nifromathe col umm. Then the enzynme was acti vated
by cleaving off the Ntermnal 6xH s tag with
ent er oki nase. Thereby the mature gui nea pig chymase
with 10 the correct N-term nus was fornmed. However,
besi de act.ivation partial self digestion of the
p*8fei # was al so observed. The activated enzyne was
twi ce chromat ographed on Superdex 75, first in 50 mM
Tris/HOJ pH 8.0, 300 MM NaCl, 1 nM TCEP, 10% gl ycerol
and then in 50 MM MES, 300 M NaCl, 1 mM TCEP, 10%
cerol in a_.slightly acidic pHof 5.5 becaus
detrbitted Yaloadi b0 Y BE PREZBEVAEC Pey pRE By 2o
(corresponds to the pHin mast cells, where active
¢hymase is stored). Finally, ad$0® shown by SDS- PEKGE
>98% pure protein was obtained. The purified protein

vas rAORMRAL GRSvAEteetad oY% aRaldihl 8A rys pro His ser

~ultracentrifugation and highly active in a

fluoronetric assay. 20 Exanple 10: Chymase activity
assays The?dctivity of guin®a pig chymase is°‘neasured
using famliar nmethods (Muramatsu et at, 2000, J.

- Birel proCiiemie2 782 pageedG; Ildeal seet sat 141399, Tyr Glu

Hypertensi on 35, 25 page 57; Takai et al., 1997, din
Chim Agta 265, p. 15). fxanple 10.1: Asgay for

Chymase 1 nhibition 30 For the chymase a substrate was
chosen containing the 4 am no acid peptide AAPF as a
dvarktdr s §B5tGat B dpu cHYmES Pp%iATHI Fike Vebiss ufidsala
(succi nyl - Al a- Al a- Pro-Phe-[7- am no-4-nethyl coumarin];
Lockdvart BE, et al., s5Reconbi nant hungn mast - cel

Ala His Cys Ala Gly Arg Ser Leu Thr vVal Asn Leu Gly Val His Asn

65 70 75 : 80

Lys Lys Met Lys Glu Asp Thr Trp Gln Arg Leu Lys Val Ile Lys Gln
85 90..- 95
Phe Leu His Pro Asn Tyr Asn Ser Ser Val Leu Leu His Asp Ile Met
.100 105 110
Leu Leu Lys Leu Glu Lys.Lys Ala Asn Leu Thr Leu Ala Val Gly Thr
115 120 .'_ 125
Leu Pro Leu Pro Pro Glu Cys Asn Phe Leu Thr Sgr Gly Arg Met Cys

- 130 135 . 140
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chymase: an inproved procedure for expression in

Pi chi-a pastoris and purification of the highly active
enzyme." Bi otechnol Appl Bi ochem published as

i mediate - 26 publication 26_jMuy 2004 as manuscri pt
BA20040074) ). The peptide was synthesized with a

P tYa Of1 2981 t{p &{&&r@lﬁa&ﬂaemr Bupepdogf, oW ;tx%eﬁaa@g} Asp
Chynase puri form "human skin nast cells was .

obt ai ned fron1calb|ochen1(Nbrck B|OSC|ences San
Ditho, Californial®®sSA). The assay'buffer was 0.15 1P
NaCl, 0.05M Tris HO , 5 0.05% CHAPS, O Ing/n
Hetparen dlhHear val sdinem A5 gea,MddORE] Beo idlhestd nad Lys
nmucosa), 0.02nmM AAPF-substrate, 1nM Chymase at pH 7. 4.
The assay was E@rforned in 96-mgll plates (Packasd
Opti pl ate), % a 0.05mL volune at room tenperature
dwmweaM|wtyvmsinmCMedbytheinHim rate of
| e 8hs @rpnpstf P AEB dBifcRsmaleB 400 4UBNRY T éRéi $lat P Bro
em ssion) fromfree 7-am no-4 10 net hyl coumarin

rel eased frogm t he substratessgnhi bition of the

activity by inhibitory conpounds was read after 30

n ncuba n ynase at.rogm
Mo B SR b dal i b ol B e br bRt AP e
The assay was then started by addi tion of the
i ndi cat éd5concentrati on &0 AAPF-substrat €0515 Table 8
Inhibition of guinea pig chymase activity: 1C50 nM
hUpB R Gy CHYMREE cehgS e Lohi 5e348,,5£0: ik LRAAMRIAIL
Sei ka ?alsha SF2809-V 345 590 fb?g%pd %oa Ei yo

TY-51076 20 27 dains
210 215 220

Lyvs Pro Pro Val Val Phe Thr Arg Ile Ser His Tyr Arg Pro Trp Ile

225 230 235 . 240

Asn Liys Ile Leu Lys Ala Asn

245

<210> 3
<211> 33
<212> DNA

<213> Artificial

<220>

<223> derived from guinea pig
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5 1. Nucleic acid sequence conprising the sequence of
Seq ID No. 1. 2. Nucleic acid sequence according to
claim1, wherein the nucleic acid sequence is the
sequence according to Seq ID No;_1. 10 3. Pol ypeptide
sequence conprising the sequence of Seq ID No. 2. 4.
Pol ypepti de sequence according to claim3, wherein the
pol ypepti de sequence is the sequence according to Seq
ID No. 2. 15 5. Nucleic acid sequence conprising a
ntréP&i ¢ aci d sequence that encodes the pol ypeptide
sequence according to claim3 or 4. 6. Expression
vector cecompnesy ng the nucl ei ¢ aci d sequences
according to claiml1, 2 or 5 20 7. Host cell

C giﬁhpg &g§ expression vector according to claim®6.
8. guinea pig with somatic cells and germcells with
a nutated chynmase gene, wherein at |least one allele
is functionally interrupted through honol ogous 25
reconbi nation of the nutated chymase gene, wherein
tdg-functional interruption inhibits the expression
of the functional chymase gene in the guinea pig .
cells. 9. Method for screening conmpounds that nodul ate
tHé  ac i if-ty2bf chymase, conprising the steps: a)
bringing a conpound into contact with isolated 30
pekgpeps) de(saccording to claim3 or 4; and b) '
determining the activity of guinea pig chynase;

whekei n @ conpouynd that inhibits or stimulates the
activity of the guinea pig chynmase is a conpound t hat
modul ates the activity of the guinea pig chymase. 28
10. Method for identifying conpounds that nodul ate the
activity of chymase, conprising the steps: a)
bremgi Nng a conpound into contact with the host cell
according to claim7; and b) determining the activity

of,.10e gyl nea, plg chymase
<222>  (12)..(12)

<223> n is a, ¢, g, or t

<220>

'<221> misc_feature

<222>  (21}..{(21)

<223> n is a, ¢, g, or t

<400> 3

garkbyannc cncaytcccg nccytatcat gge

33




5 that is expressed in the host cell; wherein a
conpound that inhibits or stinmulates the activity of
the guinea pig chymase is a conpound that nodul ates
the activity of the guinea pigschymase. 11. Method
for identifying conmpounds that nodul ate the activity
of>1gbymase, 10 conprising the steps: a) adm nistering

.-a conpound to guinea pigs; and b) determ ning the

activity of the guinea pig chymase; wherein a conmpound

t > F%hibits or stimulates the activity of the

gui nea pig chymase is a conpound that nodul ates the

actipvi towaof the guinea pig chymase. 15 12. Method for

i dentifying conpounds that inhibit PAOD, conprising

t t ; ._.adm ni stering a conmpound to gui nea

5?%3? %¥§%gﬁé5%g PAOD, and c) determi ning the extent

of PAOD; wherein a conpound that inhibits PAOD is a

conpound that leads to a reduction in the extent of

the PAOD that is caused by step b). 20 13. The net hod

ageerding to claim 12, wherein PACD is caused by

adm nistering lauric acid, through danage to a vesse
a palloon catheter or by feeding a diet wth a

i.th
%ﬁ#pﬁ%bﬁq OPPDHEUFER. PA% 5SS HEd for i dentifying

- conmpounds to conbat asthnma, conprising the steps: a)

10

15

20

25 administering to gui nea pigs a conpound that
inhibits the guinea pig chymase; b) causing asthng;
and c) determ ning the extent of asthma, wherein a
conpound that inhibits asthma is a conpound that

|l eads to a reduction in the extent of the asthma that
i€2@aused by step b). 30 15. The sequences, nethods
and gui nea pigs as described above, in particular in
rekati ap_twv ttRer precedi ng exanpl es. SEQUENCE LI STI NG
<110>F. Hof f mann-La Roche AG 5<120>gui nhea pi g chynase

4392cass. 23372

<220> -
<221> misc_feature
<222> (8)..(9)

<223> n is a, ¢, g, or t

<220>
<221> misc_feature

<222>  (12)..(12)

'<223> nisa, ¢, g, or t

: <220>




<160>21 10 <170>Patentln version 3.3 <210>1 <211>954
15<212>DNA <213>Cavi a porcel l us <220> 20<221>gui nea
pi g Chymase <222>(1)..(954) -2- agcacctgct gtgggcagcc
tccctgagaa gatgtgtctt ctttctctcg ctctactact 60

ctttctccag tacaccagag ccaaagctgg ggaagtcatc ggtggcacag

agigcaggce 42Q,-8cactcccgce ccctacatgg cttacctaga
aattgtctct tctgagggat atgagaaaga 180 ctgtagtggt

“ttcttgatac gacggaattt tgtgctaaca gcagctcact gtgcaggaag

285728 gtidt ct #déa gt caacctag gggt ccacaa caaaaaaat g
aaagaagaca catggcagag 300 gcttaaggtt ataaagcaat
texdsgcat ce aaactacaatt agctctgtac ttctccacga 360
catcatgtta ctcaagttgg agaagaaagc caacctgacc ctagccgtgg
gcacactccc 420 cctcccacct gaatgcaact tcctcacatc

" tggaagaat g tgccgagcag caggctgggg 480 gcgcacgaat

10

15

20

gt ggaggagc ctgcctccga cactcttcag gaggt gaagc tgagact cat
528020 ggat ccccaa gcct gcaaac acttcccaaa ctttaaccac
aatctccagc tgtgtgtggg 600 taatcctagg aagagaaaat

ChhathGRACIGTRGAGT Récyggaga gcce tcct gt gt gc 660

agggat agcc cagggcattg tatcctatgc acatcggaat gcaaaacctc
ctgttgtctt 720 cacccgaatc tcccattacc ggccgt ggat
caacaagatc ttgaaagcaa attaaccatg 780 gagcctcggc
cagccctgaa aggaaatctg gaactggatc tgagcaggtt ttctgtacca
840 15 cttactctgg ccctgtctct ggttcctgtt gaagccagcc
catgtccttg agactccaga 900

<210> 5
<211> 29
<212> DNA

<213> Artificial

<220>

<223> derived from guinea pig segquence

<220>
<221> GP_CHY 14_F

<222>  (1)..(28)

<220>
<221> miéc_feature

<222>  (8)..(9)

31
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aagtccctac aactcataga actctcaata aagcttcagc aaaaatccca
aaaa 954 <210>2 20<211>247 <212>PRT <213>Cavi a
porcel l us -3 <220> <221> guinea pig Chymase <222>
(1)..(247) 5 <400> 2 Met Cys Ley Leu Ser Leu Pro Leu
Leu Leu Phe Leu Gn Tyr Thr Arg" 1 5 10 15 Al a Lys
Agdy @uval lleg.dy Ay Thr Gu Cys Lys Pro Hs
Ser "10 20725 30 “'Arg Pro Tyr Met Ala Tyr Leu Gu lle
Val Ser Ser Gu Gy Tyr Qu 35. 40 45 Lys Asp Cys Ser
Gy Phe Leu Ile Arg Arg Asn Phe Val Leu Thr Ala 50 55
60 15 Ala Hs Cys Ala AyArg Ser Leu Thr Val Asn Leu
G2apovVal H's An 65 70 75 80 Lys Lys Met Lys du Asp

~Thr Trp GLnArg Leu Lys Val Ile Lys @n 85 90 95 Phe

LTez 15L3mi§£05eé§grgyr Asn Ser Ser Val Leu Leu His Asp
ITe t -

<222>  (12)..(12)

<223> n is a, ¢, g, or t

<220>
«<221> misc_feature
<222> {21)..(21)

<223> n is a, ¢, g, or t

<400> 5

garkbyannc cncaytcccg nccytatca

<210> &
<211> 31
<212> DNA

<213> Artificial

- <220>

<223> derived from guinea pig segquence

29
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20 100 105 110 Leu Leu Lys Leu GQu Lys Lys Ala Asn Leu
Thr Leu Ala Val @y Thr 115 120 125 Leu Pro Leu Pro
Pro Au Cys Asn Phe Leu Thr Ser Ay Arg Met Cys -4 Arg
Ala Ala Ay Trp Ay Arg Thr Asn,Val Au Qu Pro Al a
Ser Asp 145 150 155 160 Thr Leu dn Gu Val Lys Lou
Arg Leu Met Asp Pro @n Ala Cys Lys 165 170 175 5 Hi s
Phe Pro Asn Phe Asn His Asn Leu @ n Leu Cys Val Gy
Asn Pro 180 185 190 Arg Lys Arg Lys Ser Val Phe Lys
G30Asp Ser Ay Ay Pro Leu Leu 195 200 205 Cys Al a
Ay Ille Aa @n Ay Ile Val Ser Tyr Ala Hs Arg Asn
Alai1>1@p2di; 2355 220 Lys Pro Pro Val Val Phe Thr Arg
Ile Ser His Tyr Arg Pro Trp Ille 225 230 235 240 Asn
k¥§2||e199H3E¥S Ala Asn 245 15 <210> 3

>

<400> 6

gagtcaaagc cacactcceg cecttacatg g 31

<210> 7
<211> 31
<212> DNA

<213> Artificial

<220>

«223> derived from guinea pig sequence

<220>
<221> GP_CHY 16_¥F

<222> (1)..(31)

<400> 7

gagtgcagac cacatgcccg cccctacatg g _ ' o 31
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<211> 33 <212> DNA 20 <213> Artificial <220> <223>
derived fromguinea pig -5 <220> <221> GP_CHY 12 F
<222> (1)..(33) 5 <220> <221> nisc feature <222>
(8)..(9) <223>nis a, ¢, g, arpt. 10 <220> <221> m sc
feature <222> (12)..(12) <223>nis a, ¢, g, or t 15
<220> <221> msc feature <222> (21)..(21) <223> n is
a, ¢, g, or t 20 <400> 3 :

<210> 8
<211> 29
<212> DNA

<213> Artificial

<220>

<223> derived from guinea pig segquence

<2205
<221> GP_CHY 17 R

<222> {1)..(29)

<220>
<221> misc_feature
<222> (15)..(15)

<223> n ig a, ¢, g, or t

<220>
<221> misc_feature
<222> {18)..(18)

<223> . n is a, ¢, g, or t
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gar kbyannc cncaytcccg nccytatcat ggc 33 -6 <210> 4

- <211> 31 <212> DNA <213> Artificial <220> <223>

derived from gui nea pi g sequence 10 <220> <221> GP CHY
13 F <222> (1)..(31) <220> 135,<221> misc_feature
<222> (8)..(9) <223> nis a, ¢, g, or t <220> 20
<221> msc feature <222> (12)..(12) <223> nis a, c, .
g, or t -7 <221>mi sc feature <222>(21)..(21) <223>n is
, or t 5<400>4 gar kbyannc cncaytcccg nccyt at cat

a, C,
g30x2F0>5 -

kyrcacasda rdggnccnce dgagtcyce

<210> 9
<211> 29
<212> DNA

<213> Artificial
<220

<223> derived from guinea plg sequence

‘220>

<221> GP_CHY_18_R

- <222> (1) ..(29)

<220>
<221> misc_feature
<222>  {15)..(15}

<223> n is a, ¢, .g, or t

- <220>

29
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10<211>29 <212>DNA <213>Artificial <220>
15<223>derived from gui nea pi g sequence <220> <221>
GP_CHY 14 F 20 <222> (1)..(29) <220> <221> m sc
feature <222> (8)..(9) -8 <22339nis a, ¢, g, or t
<220> <221> m sc feature <222> (12)..(12) <223> n is
a0 Omis@l fdats20> <221> misc feature 10 <222>
(21)..(21) <223>nis a, ¢, g, or t <400> 5 garkbyannc

;Q§%¥t08%9_p8%¥tatca 29 15.<210> 6 <211> 31

%223> nis a, ¢, g, or t

<400> 9

kyrcacasda rxdggnccnce dgagtcoycec

<210> 10
<21li> 24
<212> DNA

<213> Artificial

<220>

<223> derived from guinea pig segquence

<220>
<221l> misc_feature
<222> (15)..(15}

<223> n is a, c} g, or t

<220>

<221> misc_feature

29
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15

<212> DNA 20 <213> Artificial <220> <223> derived from

gui nea pi g sequence -9 <220> <221> G CHY 15 F <222>

(1)..(31) 5 <400> 6 gagtcaaagc cacactcccg cccttacatg

g31 10<210>7 <211>31 <212>DNA 4213>Artificial 15<220>

<223>derived from gui nea pi g sequence <220> 20 <221>

GBQQHY41§LF(5322> (1)..(31) <400> 7 -10 <210> 8 <211>
<212> <213> Artificial

<223> n is a, ¢, g, or t

<400> 10

kyrcacasda rdggnccncce dgag ' 24

<210> 11
<211> 29
<212> DNA

<213> Artificial

<220>

<223> derived from guinea pig sequence

<220>
<221> GP_CHY 20_R

<222> (1)..(29)

20. -

<400> 11

gcacacagaa gaggtcccoccoe ggagtcectec ' ) : :_ 29
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<220> <223> derived from gui nea pig sequence 10 <220>
<221> GP_CHY 17 R <222> (1)..(29) 15 <220> <221>
msc feature <222> (15)..(15) <223>nis a, ¢, g, or
t 20 <220> <221> misc feature;4<222> (18)..(18) <223>
nisa ¢, g, or t -11 <400> 8 kyrcacasda rdggnccncc
dgagtcyec 29 <210> 9 <211> 29 <212> DNA <213>
Artificial 10 <220> <223> derived from guinea pig

segquence
<211> 29

<212> DNA

<213> Artificial

<220>

<223> derived from guinea pig sequence

<220>
<221> GP_CHY 21_R

<222> (1)..(29)

<400> 12

ttacacacaa gaggccctce agagtceccco

<210> 13
<21ll> 28
<212>. DNA

<213> Artificial

<220>

<223> derived from guinea pig seguence

29
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dgagtcycc29 <210>10 10<211>24

15 <220> <221> GP_CHY_18 R <222> (1)..(29) <220> 20
<221> msc_feature <222> (15)..(15) <223> n is a, c,
g, or t -12 <221>mi sc feature <222>(18)..(18) <223>n
is a ¢, g, or t 5<400>9 kyrcaqggda rdggnccncc

<212>DNA <213>Artificial
<220> 15<223>derived from gui nea pi g sequence <220>
<221> m sc feature 20 <222> (15)..(15) <223> n is a,
c, g, or t -13 <222> (18)..(18) <223>nis a, c, g, or
t .

<220>
<221> CHYGP 22 _F

<222> (1)..(28)

<400> 13

gagaaagact gtagtagttt cttgatac_

<210> 14
<211> 28
<212> DNA

<213> Artificial

<220>

<223> derived from guinea pig sequence

<220>

. <221> CHYGP_23_R

Co<222>  (1)..(28)

<4030> 14

28.
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<400>.10 5 kyrcacasda rdggnccncc dgag 24 <210> 11
<211> 29 10 <212> DNA <213> Artificial <220> <223>
derived from gui nea pi g sequence 15 <220> <221>
GP_CHY 20 R <222> (1)..(29) 20,,<400> 11 gcacacagaa
gaggtccccc ggagtctcc 29 -14 <210> 12 <211> 29 <212>
DNA ¢ c82ded>a ek BiL @kert220> <223> derived from guinea
pl g sequence 10 <220> <221> GP_CHY 21 R <222>
(1)..(29) <400> 12

<210> 15

- <211> 24

<Z212> DNA

<213> Artificial

<220>

<223> derived from guinea pig sequence

<220>
<221> CHYGP_24 F

<222>  {(1)..(24)

<400> 15

atgctgctic ttcctcteece cctg

<210> 16
<2il> 20

<212> DNA

© <213> Artificial

28

24
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15 ttacacacaa gaggccctcc agagtcccc 29 <210> 13 <211>
28 20 <212> DNA <213> Artificial <220> -15 <220>
<221> CHYGP_22 F 5 <222> (1)..(28) <400> 13 gagaaagact
gtagtggttt cttgatac 28 <210> 14~ <211> 28 <212> DNA
<213> Artificial 15 <220> <223> derived from gui nea
pi g sequence 20 <220> <221> CHYGP_23 R <222>
(1)..(28) -16 gtatcaagaa accactacag tctttctc 28 <210>
1?220521_1> 24

<223> derived from guinea pig sequence

<220
<221> GP_CHY_25_F

<222> (1) ..{(20)

<400> 16

ctaacagteca acctaggggt

<210> 17
<21il1> 20

<212> DNA

<213> Artificial

<220>

<223> derived from guinea pig segquence

<220>

<221> GP_CHY_26_F

20
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<212> DNA <213> Artificial <220> 10 <223> derived
from gui nea pi g sequence <220> <221> CHYGP_24 F 15
<222> (1)..(24) <400> 15 atgctgcttc ttcctctcecc cctg 20
24 <213> Artificial -17 <220>_; 23> derived from

gui nea pi g sequence 5 <220> <221> GP_CHY_25_F <222>
(éh2>(%9%.1%0 400> 16 ctaacagtca acctaggggt 20 <210>17
15<211>20 <212>DNA <213>Artificial <220>

<400> 17

agctcactgt gcaggaaggot 20

<210> 18
<211> 20
<212> DNA

<213> Artifiecial

© <220>

<223> derived from guinea pig sequence

15

20

<220>

<221> GP_CHY 27_F

. <222> {1)..{20)

<400> 18

gacggaattt tgtgctaaca : 20

<210> 195




10

15

20

GP_CHY 27 F <222> (1)..(20) 2

20<223>derived from gui nea pi g sequence -18 <222>
(1)..(20) <400> 17 agctcactgt gcaggaaggt <210> 18
<211> 20 <212> DNA 10 <213> Artificial <220> <223>
derived from gui nea pig sequengg_ls <220> <221>
<400> 18 20 -19-
<&44220,<212>DNA <213>Artificial 5<220> <223>deri ved
from gui nea pi g sequence <220> 10 <221> GP_CHY 28 R

222> (1).. (2
<<212z (Dl\PA ( O)

<213> Artificial

<220>

' <223> derived from guinea pig sequence

<220>
<221> GP_CHY_28_R

<222>  (1}..(20)

<400> 19

acccctaggt tgactgttag

<210> 20
<211> 20
<212> DNA.

<213> Artificial

<220>

<223> derived from guinea pig sequence




- <400> 19 acccctaggt tgactgttag 20 15 <210>20 <211>20

10

15

20

<212>DNA. 20<213>Artificial <220> -20 <220> <221>
GP_CHY 29 R <222> (1)..(20) 5 <400> 20 accttcctgc
acagt gagct 20 10<210>21 <211>20 ;5212>DNA
<213>Artificial 15<220> <223>derived from guinea pig
sequence <220> 20 <221> GP_CHY 30 _R <222> (1)..(20)
<400> 21 '

<220>
«<221> GP_CHY_29 R

<222>  (1}..(20)

<400> 20

accttoctge acagtgaget

<210> 21
<211> 20
<212> DNA

<213> Artificial

<220>

<223> derived from guinea pig seguence

<220>
<221l> GP_CHY_30_R

<222>  (1)..(20)

<400> 21

tgttagcaca aaatteccgtc

20

20




