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Production of Nucleic Acid Field of invention The
present invention relates to a process for the

w@emduazisdon of nucl ei ¢ acid encodi ng a target PCDERI0N9/054371

and target protein obtainabl eqthereby, including
enzymes such as nucleic acid processing enzynmes, and
in particular reverse transcriptase. Background of the
invention Protein evolution is a known technol ogy for
sel ection and directed evolution of proteins from
large libraries. The basic principle of selection is
to ensure that there is a |inkage between a specific
phenotype (protein) and its encodi ng genotype. This
phenot ype- genotype |inkage can be realized in three
different ways: covalent |inkage such as nmRNA
di splay, and to sone extent phage display, bacterial
di spl ay, yeast display etc., non-coval ent |inkage
whi ch use affinity interaction. Exanples are ribosone
di splay, CI'S display, plasm d display etc.,
conpartnental i zation such as in vitro
conpartnental i sation (1VC), conpartnentalized
self-replication (CSR), sinple bacterial screening,
hi gh t hroughput screening etc. As indicated in the
above paragraph, one exanple of coval ent

phenot ype- genot ype |inkage is achieved usi ng mRNA
di sMetE}/od/&gda@iawrngamrw Ridahes 2pnlyisg eshakk-gp 9 et fares
coval ent fusions between an nmRNA and the peptide or
protein that it encodes can be generated by in vitro
translation of synthetic mRNAs that carry puronycin, a
pepti dyl acceptor antibiotic, at their 3" end.

Non- coval ent |inkage between phenotype and genotype
can be achieved with ribosone display. In ribosone
di splay, an array of RNAs including one or nore
encoding a target protein is subjected to an in vitro
transl ation systemso as to form a non-coval ent
ternary conpl ex of ribosonme, nRNA and protein coupled
to t RNAIELEWOE BHEANMENTENary conpl exes nust be

35?%'&-6% pr@ﬁ%icl’r'{rvse'gﬂgpi?'ag%c ri aiRiguthe @%ﬁém& rg@stnbutlon

60gipfarat ahdenerdspeldifcallf td arie GOARb eXak-@b Bedotidtbe fares.
stabilized at | ow tenperature (40C) and high

concengAaKEROYUND TN THEUNVEPTIN | n the stable
conpl eX The i nkage between phenotype and genotype is
preser Vee alrhneMre‘&pmbilshmgepompamy)%mﬁé})ewn organization owned

ar get ote o |s elec th a property.. ..
b7 RBRh 8L at et e e 2ot i ef R et o BsRR by istrioutes
FRTRtest aﬁeiregtcﬁdmbef Riides AUTOLBN &he MRPrid e Denulti- dally basis.
di sassenbl ed and the nRNA associated with the tar
%ﬁecomputer

AT BCE npfayidaspifare edptBy IRT@PCEleciranigefiefinal suitabi®s

I
0128k’ PrRUFRERE M eRPRLERAP b FoPE R Pardd ana s
Etdmembn airfines landnebdaidod e INT ( Bleare selactebrifbal kirangmitted to the

997; He and Taussig, 1997; Irving et al., 2001
ﬁﬁ'u“éi@dbpﬁﬂ‘pﬁa'% frfcé'ﬂéﬂ@ tf‘ﬁr@'é’P@' qgsﬁ”?,‘étl'%‘ Systems torj GDSs that

Bo%e il tﬁeté?:tb'r%eofrthe‘?rsa%ﬁn?lu% mb%Yoﬂi ﬁfé ®6Hg a|% more specifically

enzymati c activities Inity selecti
pirlotesi rwdvvltrtalvetstagandes nBudh ta)rGD@rsss ufior eXarapIe MMIEUS, a

active site and Tak h ashi et a
Bhed il sReitcpryider M ferdo il MedaRuspan.
genot YRR difink#8@ retefBa!ffr® ATIRCO hdllidéPamong other things:
conpartnental i zati on of genes in a water-in-oi
enmul si on. The nunber of genes used to prepare the
ermul sion is cal cul ated such that nost of water
conpartnents contain no nore than a single gene. The
conpartnental i zed genes are transcribed and
transl ated. The activity of the synthesized proteins
|s then assessed Subsequent seIectlon on the basis of
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The present invention ains to provide an inproved
nmet hod of protein evolution which does not suffer from

walc@wbzishs of the prior art methods. Accordi ngPgT/EPI00RH054371

first aspect, the present invention provides a process
for the production of nucleic acid encoding a target
protein, which conprises: (a) providing an array of
RNA or DNA nol ecul es i.ncl udi ng one or nore encodi ng

the fAegecopt vihisheongists f st gfigingand dgshRation: & Eﬁrﬂ amount, a
fr to form RNA-protein or DNA-protein
coﬁpHP@’ﬁQaﬁﬁm ch the RNA or DNA nolecule is
noﬁl’heovajlmtgqvernlrxgowaleemei;tylchmmdappmdabte clonpd efgre ( guch as

Segﬁrng’tf‘u@?mgg‘?“&ﬁe n‘ﬁ%l %g@ﬁeonpa ?ﬁ*h@dﬂp@o@gn record 2,

ONgeE&HdPS &) (d) subjecting the conplexes to reaction
condi ti ons wt)n ch allow target protein activity; and(e)

sel/b’tyt iadglitionel elute aestdictonddipegifichéo tthegéarepaoderatersed to as
3 bas s of the activity associated therewth,
?%nl‘?%hen the conplex is a DNA-protein corrpl ex in
whiTHe gbRefdNAuies, N@N- BRVaLEifibhyl RN NEstrRtieRs Bppliéable to many
performed in the absence of separate conpartnents for
ead@réSonpl ex. The present inventors have devised a
”EtA‘Or%uYYHgCPn t'lhél t\fﬁe %@M&ﬁé Emggsb&fween the orl%ln and
phenotypegeno ype age an 'eves™  a new sel ect
sysiestindtion.use in mst hods of protein evol uti on Wi t hin
t he | abarat or The newfeatures of the

descri Ddare @ie%/ri%l,tecbgy MPGEP bslpngs t PcPrl?eOngS If@@}"’ Ing types:

t
Ehe® BUBHls Fe0Fep i fee ifa BY BhPoRi B 6 MRALASS B Biso known
us easaa gublishredbiare. ﬂShIS typeprairfa'rewibaiistribmednomle@DSs

of BBt & T QUeh Yot oo T WG ey dy G henerally 2

tr agsfhd Pér@sﬁntﬁWUB@ates ‘U?Qe@fstﬂﬂ?ﬁoﬂ‘}%rrﬁltmbﬁ/%@ilers A private
enzyme groups in the tool box of nol ecul ar bi ol ogi sts.

| n fargeisedipip utmhho shlecta CRASpeard senar¢dhusder AFFPCO category 15

pr QWi a process for the production of nucleic acid
3?@\%85) uf get protein, which conprises: (a)

Pf QVindgbBated RFE & aoéutﬂé/c\d?fa Phateniaes N\Inﬂfﬁllrinﬂédj WiktABution and

one or _nore encodi ng the target protein;

ger?@anttIOﬁ@ anigtey o phet eetiert r bhey hérQar‘ﬂ'éV'btUéeCf ovsing ATPCO

I[B{Ng (c) separating
t%e% Fég:fggésln oc@%%&?ﬁi@ﬁ%erel n nost or all of
+heA netfaas ignhet et cond@itiugttorthe elrtlnelfroanmecwmex (d)
subj ecting .the conpl exes to reaction conditions wh

ch
al 1%oRel Bgde e Bireiameititie tdpssangrT(RIysstel tbetseHg 't is obtained
of Wha8aRG; h IR U8, AcreehBRErLel R RIR ue 5 e WfigSponding
RN&gbfareei n conpl ex the RNA i s non-coval ently or

gg\églg tnllc oun rﬁ%bQB%g%b@o%antg{l 8artlcﬁtlae|r automated

éRfc@BQ tS"@&I@bFﬁHH @Stribltes fReREAId FH8-reMENTda® negotiated fares
grOV| des process for the production of nucleic acid

avodiery largely @dpptﬁdobmanrhnmam tovgirsareise grayiders. They now

Brdbath v skttt el A R BB B D8R at g

a tar grtis Werrehotimd Glerd feataATREG & her atidbily piebeiypvider of
DNA- prot ei n conpl exes in which the RNA or DNA nol ecul e

P@gﬁtﬁfeédﬁﬁﬁsepﬁ'ﬁ?reopr%/@%fﬁéﬂﬁel consslidatars e usentpeisxown tools
r n; [

éﬁéj d MERTE ?v%dff‘v?ar{eﬂrgoogsggﬁb fgb%%qn%@ SrapRie @1%8? r#hfeerf’gt'&géﬁ tQ create

one conmpl ex; (d) subjectlng the conpl exes to reaction

conditions which allow target protein activity; and

(e) selecting nucleic acid encoding the target protein

on the basis of the activity associated therewth,

wherein step b) is perfornmed in the absence of

separate conpartnents for each conplex vaalent

o o ™R I A o R I A - T . T o
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whi ch includes one or nore nenbers of the array
encoding the target protein. \Were the target protein

WO sopaymnse transcri ptase the mRNAs conpri se aPCT/EP2009/054371

substrate for an enzynme conprgsing the target protein
or a co-enzynme thereof. In the subsequent sel ection
step (e), the nucleic acid encoding the target protein

is selected on the basis of the enzyrre act|V|t
asd glistabeie nAgeitalpd Hargsmdirasty fmhe tGid Sin)éiﬁr@SQJfleS have

t
P
negotiatediiares tod. d—leweyere wdnichexiet yhialanﬂ ri@acdeatly oged to create and
SR Tl ekl B SR T, e BT el e fres
§Rd ePu?é/éT%truHUré 56t byCR‘TP@C?t@\%H MhSUGHI YRE USIcBhaSie dlstrlbutlon

droplets of the water-in-oil emul sion of step (c),
procele can sy taéqermmr foompliseicbas offmirg distrimdey mathe form of

KETEle el pdRhoBRod e I Betiisbus phase

dr opl efnsa viehy &bm@eﬂme ehvirbremBnho eRsifies thigstaetiade ®ieir operating
MRNAs is treated with ri bosones to %enerate an arra

ePsts dpntpy m’@ﬂfﬁb@(QEJU%at@hSWWﬁr 19 glpaacmemg tais ogjectlve all
Haz&sgﬂ‘ﬁﬂ%nﬂa% oatr’ﬁ a(_ﬁsddfréé% { ereH% e c%mmlsswns
p hay be perfor u er y con Y JRSYE (18

paid to)trivedbgemcies wnenttheynalr@hooalr@édywﬁi%tucuag eu&ecb b@$ed travel
exanple in the technique of ribosone display

PAPMLY, C‘?fﬁ@'%%erhaw'cé‘o%'l@x@%V@’rﬁQ%‘@'%fﬂ@Yq kg %‘?%Hé% to rely
Bﬁlgsc?ri Eor‘?u%sﬁéﬁ@?%loab% aflifed BRI SAITBLRAED é@%r@% significant
su enent olnt wth any co-substrate

peneﬁsbely gross trivensylibeyiant myuélndmemsb}arcmeofemqwenue. To

Eﬂég acu(ﬁl%‘}er% s SATERG 8 %ﬁgy"?h@ﬁ%ﬁ%&%&%m both to

hh‘lﬂﬁééabhd JeRuisNef @lrﬁ?@ﬂc%t@@&r §fthé‘ﬁll%fv@¥'a@€ﬁ@ib¥ fhded they

mm Even a small volune (25 ) of in vit
alﬂcamirn@alrms tensell theirgzesad ma\t@riora/p@irmrameeﬂyﬂeicamwrme through

A8 R B 3 i Sl RSP TRBSTBL B P A possioy,
QQdQﬂéd AlovBoterough ARira Osttle SR dhsRTi@5teRs b(J tniGKe’is in bulk.
et al., 2007). In order to achi eve aqueous

Evermtfé@tsgh Regpliatad feres aye lawer dan auh“&lﬂ@dnf@f%s th%(nCer'ébute to
LEC a0 GRUPLANIeC ARBNGROLE ALY Al alb8 HIRLYC AR 8Y8% maric
opgoi thedeetasmoanmipaue do \thé Izamnne rorsfpcm progdense ehnatr ibvelragency

used in a typicalribgsone t echni que.

Desipessrs Pa%é%‘ém pggf;t@tﬂeof\lth&rlg%,syll R %ﬁ@e@uﬁﬁ ighergthan net
0 r

it Bey T RRMDeTBLP KRR Toe DB PReSRULROTRIG(RRIR thus

pre)stdbmmgetﬁweyfnetheTélm-nusﬂomer aci d processing enzyne

th t d
T Ry e L B 8 T Bl ap avines
and tr%vb?é@%r'i@és ﬂ@@??ﬁérﬂécﬂ\%‘t’tth@lé'sta‘bh%faﬁf 868ir fAes in general is a
decribed in further detail herein, the nucleic aci

polyyeamplen matyercsu’qp%tste the rappéieation ohapiethprangkrulesto obtain a

P ETRA, TR s RSl BMAGNS K Ml R 6 Bgatptpg dares by

AT Haet ﬁéleea%@mﬁﬁko@\fersﬁi@@roblérrﬂEFHC@I theaﬁulds attached to
encoding the ta protein, conprises selecting

r

posgaeas tnpt PH@“%Eﬁddﬁrt@Bdﬂ ReCemeaasITicr tara éﬂ'%ﬁ as@nsolldator
C n rev r.an p r

A0k SEOCEGRIERY BV RESrk ATAIAPLASRiedNE' dpREing brancn

RNA (DNA) ligases able to Ilgate RNA to RNA or DNA to

RNA can be perforned. Preferably, the reaction

condi ti ons which allow enzyne activity include a

co-substrate conprising a nucleic acid |linker or

adapt or, which co-substrate further conprises an

aff| n| ity I [ gand for attachrrent to a I | gand b| nd| ng

e Y
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usi ng new primer set, which will contain one primer
W th sequence non-conplenentary to cDNA, but identical

wo e009/128art of prinmer used in first anplifi catPOIEP2009/054371

reaction (selective anplificagion of DNA over cDNA
background). Mre active variants of DNA pol ymerase
wi Il be enriched over less active variants and can be

used for further analysis or next selection round (FIG

9ffice. Begpese a?Hth@‘@amﬁﬂsﬁ‘%fre?ﬁ‘émcghﬁgﬁ'ﬁﬁewpﬁl pwRdnark-ups and
Fés*?ﬁ??‘t%'ﬁ% t‘FH' r@@é\v '%ﬂb’ cé‘r’n tﬂFﬁ% Qﬁ*&%)(taﬁpé& to the net
mal nt al ned y an rary is especially

feses by their sssluecs,ieng., Maphrmﬂsms rigrtleerzgm&sbuté}; to e complexity

| ection it ternary conpl ex of
S q\}e[g%lgfjﬁ{ggﬁhéf o Rrpﬁéf’%\% agg t)l*(n s can readily
puri i @fhilsnhd ldidtAseEsH bFéiElﬁ‘fe'fQFbs 984 pbéh Fé’dda‘ﬂ u:’gsmated over

affinity tag purﬁ?matlon and ot her sinple means .
theeyeafachl|owurtgmbede\mpmenieafcmarcgumnemlayambme agmplexity

i ferBee s Bubindans sYeATRAE I enoin M authinateh ificur
FafR figlgeofifeddtiatdcE thrby the nagkip ef ndPfares b%oﬁe(séllers remains
order to adjust the nunmber of ribosone conplexes after

praflenatic gssontially Rasagserbe faigeamerptsuprd gérthe sulesi affached to
ﬁ%"?z%reg"gﬁ Pwalkx/ tu%% dﬁRgﬁgl m yg%@%ﬁa{]e%‘w v%ogg%dtg entities

(reopaist rtebles)| ist@ iave mtdreesdullyemdtehamu[ubl@ tdl theet eintthat time.

var| ants; f%ﬂ‘}race enul sified, the selection reaction
f@eh@@rF gnereliy t%rQS’aH‘r%%@ B -INGBY RIPEPEs §-8oHSINg a
o] Cq S

f%r%p 018, PRECHRR, B PLON aril ALnE WHEF 16PL8] dgericup is

aem;:&alalmmmtméﬂéﬁawsj above), the ter nary con‘pl exes

o 1 05t % Aeeraiee) SeOFRLRBISDET 1o RvenboR S g wrrauomate and
Qﬂ?blﬁ)ntﬁé k&@arﬁé@@ﬁééﬁr@f&‘?&@tlﬁ'[ﬂartlam% ‘?tqg%réb]gé’ct(ﬁlthé%entlon

bosonme di splay process of the present invention
t:oeearrﬂkb@edem wikgk agdingi amnarqup \aeldl poasnptyorfmthefgrestrlctlons to

t n. pf . n verse tr Cri se _enz As a

i e o PEEL B8N R b . B e R bt Gyge of a
ﬂq%Sﬁatap @ﬁé%/ BRYched s asbrh Wy aRlicibLeR (d.4e t@élr:aydmes) so that
i ncl udi n termnal H s tag for%%urlflcatlon) Thi

pellass de.a {%E@Y%t%@clﬁ% c@ant @ﬁﬁ@ﬁ rhed sincisiens Porthe Ievel of

B il g o 25y, 2R dePRTBAN B ABPRIBIAES WPl to their
fumarmrngubmlﬁayhbéaresma&tbyme oustbeers. d) of the
process of the resent i nvention to react

condi tFBrrﬁ@erv\ﬁ'PJ@ﬁtS AefiyERs gpd rﬂva&tﬁﬂe&l\ﬁb@% EEﬁﬁennédﬁ\fe&t'OH will

?Qan%ngeég#)b?f%drﬁ%%e Bﬂeé g%ﬂ%@ﬁrmﬂét i 82%\%&9@ Jﬂ)ﬁ Sfthe following

desqrmtlanunerefereocedb rtmeb@somnlpanplmgl anawsngs. dblseindgnde@iChat any
I,.cKl |ate rel easi into solution a reverse

e ficed b 20 S FEPEARAERY ensyre. T one

enbodi nent, in vitro translated reverse transcriptase

M MiL\VEUMMARYGOF, HAE ANNENHEN conpl ex has C term nal

fusion t f - t el

i ols i AtBATICRTRES 2 Hicihod Wi ERIR] & e Do ta%tinet fare

frobmoaiagenty seléng (dddrd raceived dyri sm:lkmgn updat200a)d eafdrring to the

FEY ranbofn SoATEn 7 P BT BRSBTS VS RSkenmping he
arbly & m§H@?'o%té’%@Fr%’sBonlh§ t@@ﬁé"a@'eﬂ@y Tséﬁﬁﬂ?'rbb@r‘a The display
tenpérature - C (Forrer and JauSsi, and

ohmagheidata mc@m firgs resniesting adist pbeity phiss to ba hufilt on the basis
t hernost abl e reverse transcriptase.In

conpartnental i zed ri bosone di splay sel ecti on nethod

only fully active variants of reverse transcriptase

can perform synthesis of cDNA, which encodes the sane
active enzynme. In 1 hr, after the reverse

transcription reaction is conpleted enuIS|on IS

T TN
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del _pD. Amplification was anal yzed on 1% agar ose gel
loading 10 mM of PCR mx per well. Figure 4. Exanple 1

WO 200ba2mgar ose gel el ectrophoresis of nested PER/EP1009/054371

partial gene anplification pegforned on first PCR

product. Prinmers used: MF (SEQ ID No: 11) and M2R

(SEQ I D No: 12). Expected |length of PCR fragnments was

907 bp for M.V _pDa and 736 bp for del pD.

M@faﬂltﬁaf@hcm'aaﬁﬂﬁﬁtéooadﬁ T%Cé‘kﬁﬁ Bkeed@f@IU”ISé‘@ﬂ‘Fm@”te”a are
IAHr

oo ToffL & 185 sbase sl Bt ngB IRy Sefing, jlfater. After

trenselbmpupdateahas seleetddsonad avrallfditygiaild@R tphe tsiua tist of net fares

RouER) retiestad tie veiaveddrorPaRe Fokg HATROA g U Fedsfs for the

Féiﬁ?\péovnﬁ%ré’é‘grég@@ r@fhé\/% fﬁﬁhﬁ@leﬂ&ﬂa‘bﬁ?é?héﬁf&v@ﬁ%et fares
PCR m x

anal yzed on 1% agarose gel |oading 10
ped rulelrecomdiscareeassociated axgaetuniad Wl thecteding wpdateDto be further

Aiwiciats 8 gyt oot Qi uei G BBBORTY sBLRGeRen °™
prot ei Th&) inVbMidP M186 desstitee oY ’lieSiappliedihh to mark-up and

Purified nRNA was used for in vitro translation
dishute met feresdngludgpd @i@@hlgal@)s%flnterface (GUI), wherein the GUI

R 2o e 8 aRCeT A PSR qr e e FEPsr 4 R8Re o Weplay of

mamlcanblem | correlSobbding! amsan I\/hgémtrye wflunﬁcr@aﬁrdpuhef Gl further
ultracentrif ugati on Qn sSucrose cush

ﬁcw'rﬂﬂ t Beans rdapied doks §mt veduesting 8- @'éP'@beuff adist sxhily pairs;
I I
Miahs, AR RE scRdhBREe oF HF oRf Pl ¥ i Bibans apapted for
furthee requestiRg a dsptayoof.a Ilsiaafcrealtcﬂarﬁ%; aeacmieans mdaptﬂdefor further
vas . emul si.fied v water in oil conpartnents
ﬂf%‘ﬁﬂgr%esé'%@ay %%ﬁqorf g%r% tenperature of MV RT
is ~42C In or der to sel ect forr everse transcri ptase
vari ans ' LI QP EHELD INGS)i gher

T t I th
ﬁﬁpﬁé@%ﬁéﬁ tﬂ@mb&#?%fﬁné peldergi X ure (1ess thar
Fi®. A dbscritiesS08@veddll darhwm)rmeae'ruem athicretheuioeerstidruis operated.
ful l Ien cDNA was rformed better in
U R e ClsAeat i AT SO DE s Y RER st abi o
M 4 §H8\Fv§ %hé %E&b%cdf'tﬁé F5E&hYa"th Fdtridve %%%H@Matggé%rr‘%éondmg

used to anpli full Tength cDNA and enri chnent
tmaéeﬁilﬁglfar@ and ther nmost abl e reverse transcriptase

RS2 18 SBUREoubY dhe g PhoL b ST darfEh Rl merie

dath? pol ynerase pronoter, SD and his-tag coding
siaé{uences) and 3" (END fragnent - gs linker, protein D

& eshomes Qée'lnlp}ﬂ(kérwlng@t}/t%ﬁ@@!@yw by gae|@ﬂenv>@4@pllcatlon of the
B%Qﬂﬁtéﬁbféugﬁubp‘ﬁ&qfrﬁ&ﬂ%m cont ai ni ng enriched

reverse transcri ptase genes, was used for
subseq_%@mﬂ@ﬂl on and next CRD sel ection
round d was perfornmed at higher
and hi gher fdIBwRey adétarsd oaeé%Tgn@aCbrfome G¥ntlonlSkfers to the

round); 52.5C (2nd round 3rd round); 57.5C
AgEAMPAWITY  aAE@VETDT (Whﬂ'er olihel) . dﬁ%l@ﬁ'@n? iIntuslesc h@emplary

g r e
i eST RS LEERITRIS bl PargRa ng el Beg Tafy S ace 1o
fFpdmbobiiraénte argetibbd avitied) departirepRdmatm@ spigatad swobb of the
START (244 bp) and END (398 bp) fragnents in order to
BYWENIYIR fragnent suitable for CRD sel ection. START
fragnent (containing T7 pol ynerase pronoter, SD and
hi s-tag codi ng sequences) was constructed by PCR
anplification of initial 983 bp START fragnent (target
- plasmd pET_his _del _pD (SEQ ID No: 2), prinmers -
pro-pl VEX (SEQ ID No: 3) and M 1R (SEQ I D No: 15)) and
subsequent digestion with Ncol (recognition sequence
CJ CATGG) gl VI ng 244 bp DNA fragrrent END fragrrent

T S o
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whi ch had exact nutation and the nunber in the
parent heses indicates total number of particular amno

wa@edod/1zsvat i ons found in selection); protein PCI/EP2009/054371

concentration (mg/m); reversg transcriptase specific
activity at 37C (u/ng); relative activity at 500C (% ;
relative residual act|V|ty at 37C after 5 mn enzyne

i ncubation at 500 X ecific KNase H activity of
pr ot ei I W/WHPV"‘”Q 6?@1"@@ g3REREOHOR EhE m\qeytlp%thgﬁgrm ‘net fare’

Rppe dFef& Su %:r%%tlgg(ﬂ& ‘?fééfbéc@yeg g%( gbgﬁﬁ#ﬁu@%%ﬁ% irlines and

otheerfare mroaniew apd asgartioulas disyitetiontcensel. \Mor ¢his category of air
t f L t t

B oryc-selerat affeted I 268 Spkrursach gjsale amount i

ﬁéﬁe& tHeFBthe rfe%'a«’hﬁ% angttb\fhé Y%r% pratider. (% and hi ghest

nperat ure of cDNA synt hesi s

rarati e HOEERES e PR e g R BIER Oy

- pr oof Farfespermcgmeeatﬁd py oairldressp tQ0) ahdpohhemﬂakea groviders. A

RS8Rl e BRIGe.e! foABIoTRT LRREERR (BroBIOvider and & particular
Bistribuitey, @. @XBq{ét\%ﬂ@ ofraiich n‘éﬁaso&sé\VéN 8 p%ir@élﬂbr bfRinch office.

active en I n our case - ragment
Arfage madvitencarber 3 €onsalidator, pmser)y amdehseryl@nblusmms buying

|n Ct ﬁ'gﬁ} gagr %pgn&kﬁqugg EER ra ge%fgp];ﬁ%é{jltE)ﬁgélay%gdagreement

ﬁ“éﬁﬁﬁté@iﬂtaméuﬁtg dﬂ}ﬁ&uﬁ@%&t‘tﬁ@e@fto%@%gwnbfédd@fré W?ﬁ’ch are either
rati o encodi ng active and inactive enzymes.

eepmunieated tocAIBECH véXplragie@s gep@ist @iﬁ@b@trlhgtlmtfowwe fares

ERG B e iy AR UL NE VRS W B oI BSGR ] BREEty ool

4nd Toavardad ndidstip Ho_( (BDEE)_SMAVS_@[BDS@milan@a\M)ItHEIE}bwn tools to let
Muri ne Leukem a Virus reverse transcriptase
?hfge%ﬁ'?yofa;ﬁ@ ereviders @G&é@?ﬁ” ngggt@tgqi fafes del _pD
(encodj GR % I
domai n?ﬁggd]o%ghb ﬁﬁﬁ)e ﬁth em a Irc‘égeodmf@lt_b; rriereﬁgestandard
damnstcmctpteaeraadwe‘édumercpusara:dnd@asmnakabres wesienplgied éxample of
s nt hesi ze P nents. Further PCR fra rrents

B SR eumde 20be TR InSHEES Gt E9enSy eHAT Eord nitiable 980’
g‘fﬂs Ohyhigeks n%_lg:)’/ Gégﬂféoaio Hlﬂ?tr%veleﬁéienc?é% '|rﬁ 'cﬁg ggniblf\%S elling the

ul ti ng fromthe two abovenenti oned
ogfirespandety Wareh lfacodad ghrough 50 altemeatg abamm@ (HzT;S) thelégare data

' ti T, d f t t
PG HSecan A R IR Bps it s T BEEKE M 20) thougn.
conpl eRng¥NédiRR, 288 RFOtiRfoPmanen sisoflecRénitAily eddshiited to the
nRNA | acki ng STOP codon._ Transl ation reaction was

SRSHEBOy T@NsMisen Ay ¥} RCE-af dhel Bt sasied farseauig 0sg multi-
A +.
BB GO e call. B SRRERAHGRIARD. Sy uaes e

Aégetidted efatesr Oﬂbateg@ﬁpl%xmeé T&)wiiith the |nvent|on apply. They are

MRNA-ri bosone-protei n(tRNA). M xture ofterna
y (Glepsviae Fgin fGFS@(HVQHPmﬁY?rtS%ﬁ? rth?'htfj‘;ﬁ"‘ affiligied travel

n C

BHEROES el TR g e SOl g e 9EYS B R deplt of an
boteeomerdf betiveeacantairiihegart imanalternaete farenptavicersamd la particular
H%@L#tlzrgggl\g\/e hgg%ﬁcgg%gpﬁh% dﬁ&lgtt)@tlgg’gpﬁgg asrte a()Jtthiggd to use
Efe?ﬁ' 'Phé)ﬁta?@' thdsS alGEd b SHAKVES thd nkbhearks e(‘1 Q%ﬁeﬁiﬂé fs4rting to

OM M ) . Purified ternary conpl exes (<3

aouue&wb’e‘sr and sal the eeragspandinagianestp mwcusrtcvme@ toin
vitro translated M.V reverse transcri ptase were used
to prepare reverse transcription reaction mx
suppl emented with external dNTP set and prinmer for RT
reaction. lce-cold RT reaction mxture was enul sified

yielding -1*1 010 water in oil conpartnents ~2mmin
SI ze. Errulsn‘led RT reactlon mxture (Iess than one TC

g 1A - 7 r~NT=\ o 1 . o
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added. This sanple is considered to be the negative
sel ection control (w thout dNTP) and has to prove that

wo bmpa2ies7 no DNA contam nation in the reacti onPCI/EP200®054371

and cDNA synthesis is strictly linked to reverse

transcriptase functional activity comng from M.V RT

in ternary conplex. To the second part - 90 m of RT

mxture 10 m - 10 mM each dNTP M x (Ferrrentas) wer e

added Bt % €igscribes ningt averaliganyiremseendi ¥ adich nthe nyention is

E&%I 50 Ml for selection control and 50 m

supplenented with 1 m - 200 u/m of RevertAid H

M I\/ULVTIﬁe\pebhﬁlffg anslatisipibaten @Fmefraintfam)s dJevreratesli tiy the airlines

selectio Accaor din t prot ocol each :

a0 T bE" AN EEreroR FeaE: Mofi RORNGRTALAE 263! prgogetworking

QH%F’&%?& Patd éké}%rﬁ;ééodm{/v%én'tﬁe 989ridlis BaHeSBnvolved are possibly
surfactant m xtdre for enulsification was prepared

bohiaved by eNabLn@HIIIQUOQQBDI sigedariddcommancabonengdnsoand protocols

VMbO04 - o fi na centration

oUagey Soutaave P giiate, GO SusOheiRRs (P00 el dying aunat i

bﬁfa@l;@feﬁ@@é@@o as the(atemed. n cryogeni c vials (430492 -

Cornin )Dﬂby m xing 950 m of oil-surfactant m xture

with 5 S gft thHﬁQXUQr|érge|\/PQmﬁQt|mSa"}QeSWWQE@SQQ'I'QQ? (210) to
0

e TR MOBER jodhg R v B PG fkies (240

Wrdviel egehmes rarégelthéﬂaﬁinﬂduaﬁm&él ,ageaties orh@snacmvaﬁnces of larger

added 10 mM aliquots every 30 sec, continui 9 _

Pﬁa%i?'n@ef‘(j?e zp?ﬁwcterﬁ] At e@otﬂ’ted%l alfyi 5&$‘?}g direrty 2 n"ih!ﬁ?l%gh their
S A

&@c@%rf&l %d@&\ﬁ/‘tirﬁg@?%sﬁ%& ﬁfé"}éoéﬁhg F&E}?ﬁétﬁ@éﬁ% ﬂt)r?]blng tools
(afamr quatedlpainet 8D S$) teZthrrIn tﬁ'ds;eam‘ affigated. was expect ed

fo have -1*1 010 wat { th |
bl o1 K5 ltetsh GpCatsan I Bk beERPand Caoson T EESLS dpe main
Hbﬁ‘ﬁ BF Elstr‘{!ﬂjt% 1%9 ﬂﬁ@*&és'g%?@rét@@%ﬁm%si oftheBirRfed BSthe world.

of ternary about™ 1 nRNA and reverse
Afrﬁ’ﬁ?@ralsm m@emﬂnés; ree qmmplﬂemzeamﬁdrqqmmusycatlmmean@ (230)

I h..T
Fo B PR’ o TRREAEE HhB Sl o el Brebishls Gty generpisy by the
gmn’(ersoémngwlmqhemmétﬂﬁmtrcm toothed GDSKL i ve sel ection
control) and wwth TC, translation in Wako - WakoPURE =
(ne_ga_t/f\ éne davet ww'qeomowtﬂers aad«theppadisians taafe distribution
Qﬁ%‘s\{@e?ﬁ%@@gﬁ ¢ o@gﬁlﬁacfaﬂws V@E? %IQ& e'?ghlylc rgaéut their own

oovipdtihg réscurogs bﬂbﬁ un@lemtme ffargedf favge travien saés pogslbly serving
tenperature and 25 zfscpse was renopv

INSXidyR) CUstRBRES éﬂgdth(ablflans?ﬂ ﬁ?%@ﬁ?‘yeqﬁmt@”%ﬂ kyt authorized
e

appleabioolkadriheyntexnetacei, dine widrid ch@ webwatveeb sszettuxpatveb servers

A ananare Bred BrroiRatersshie ks o Mgnbt f Sit8ers and
Eﬁér% (28011 8hehrff bethe é%‘ilﬁbleﬂnéﬁ%a‘()@%t&*ér%’rof/\%%r’\gh@éﬁandard

under vacuum at room tenperature. Synthesized
pebidieatapwlicatigh agre themgpersanalf ¢araputenokiermingl egjuinreent.
in 30 M of EB buffer (Q agen PCR purification kit).
Ampl i thGlt.?o fmrtha‘r didohssesm theperobtemedived hethieddvértian.

Initia.#, re was pre
u

d i o 16.mM - 10
Tay baThenegpliseRd e e indky th Torrd o (es fargg4a20) by @
Héfrﬁ’pégt%m@@t aér)i au?n@rlz@d gé%t G?me%e(&ﬁﬁﬂw dfare provider

(recorrbl nant) Taqg DNA Pol yner ase
(3=1é})ntlﬁt é@")% l@cladedthe farge infarmetinad3p0) ard ddﬂmoythn ngstrictions
9); 0.8 mM - 100 mM pD 55 primer (SEQ ID No: 10); 74
m water - mxture was divided into 6 sanples x 15 ni
(6x15 M) and 30 mM . To 6x 15 mM of PCR nmaster m X
were added 5 m of cDNA (1-6 RT sanples); to 30 m of
PCR master mx were added 9 ml water and m xture again
dIVI ded |nto t wo tubes 2X 19 5 m for negatlve PCR

o ~ - . o " o TN NN e
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affinity chromatography. MV reverse transcriptase
specific activities at 37C, 500C and residual activity

w@eooditeaf ter 5 min enzyme i ncubation at 500C B&T/EP2009/054371

determ ned. Methods and matergals Initial plasmd
PET_his_ MV pD (SEQ ID No: 1 and FIG 2) was used as a
starting material for error-prone PCR Mitations were
i nt roduced u5|nq nuc| eoti de anal ogues dPTP and

Qdyrihospat the gellers qancertadby fionegqiatedagreement receive

8o
?{?e“?%é*%?%%?“é feady oRbusssdiailAg (il el Sistrisuteq through
AITPCQ50thdr MigitiBuiidre chamtels exis? imdluding thé mposkiBility to file directly
Mw r)c.gn)bg Taq DNA Pol ynerase (Fernentas); 0.5 m -
MES M mer (SEQ 1D No: 13); 0.5 m - 100 mM
M E TR
ri Phé BBNing Dfedatd? ( l390 %nmaﬁtﬁilégd#%egﬁ\ﬂo%@? gé_lhgadquarter of

(TriLink Blngchno | gi es)
e'l?ang@ trﬂweﬂalsemmpmvgiefg)smgsth‘ESr%burceasaamgsmVlc(esqiravildyd by the

T his asm.d; 61.25 nml, wate T
Eo8s Meysen By Erizainie, AdETH s reSPaliTeR o Bishup [00) the
distribtfied 3@t Gxelsedr (aﬂothée@ffuﬁétea%@v.oml $RvePbgbREl6s adddbranch
2 mn at 72C) and final elongation 5 mn at %
afiicEs fWaighi afe @8#J1 30-BoPo$e | thef fasen atse higher Sﬁl'a@ﬁ'ﬁ&i to their
;%%& l}@) target to -6-12 ng of anplified product
{; ebp PCR fragnment for pET_his MV pD). PCR

f ragmeTip deeso, ¢ istllied u,p@lalt@ Vhe geceiRERa plew héicraré dmthe form of
kit, digest ed with Es Iasrecoaniti Qn sequence CGICT
?ﬂ/@ﬂ“cﬁrﬁ?”@@oﬁw(q‘é@ le@ia Scﬁf&)o@e Y 1ROV i F|G 1,1s
f f l n
hEeYaPHAl | fBfle MASRR 1SS b AR SR alfined to the new
Mneatget’rm het abﬁatar eSeLhngnmbdaterr hay rmuatheir%nmsedg&eolkéhie fares
o [ vi dual cl ones. subcl oned back
SRR Byehe gt ublte’ sirbva fociaed elivesn Agine of a fare
éfﬁincfé?roghd e bhritRfaredReBRBNTELANANSoVSd&red (other than the
distributed randomy all over the anplified sequence
docummﬂam@@m@y(%menged wthile mﬁ)agremn@@tqweac;hab@@adsand that
1 transver si on

(it nefiog Saefes THaF ciBrier bR RT vt oy leniantavgs  F-mails

BR) einbes 8 dATPO dakbstaldtne RgS teo egtingngemairts: hé &itks and the
mut ati ons, 1 stop codon and 2 frame shifts of coding

Flesrevhiclypra\assegiatad dhamkishép acrule rumBe thieweyay, gefingle rule
| ' h START (244 b
G R s SR

fragmemt isS thusalhe pﬁurpoﬁ‘eRD)fSﬂheeohvemlo(nFlt@ r"é)trle\l%T/(\BUO) from the
gment (contai ni ng T7 pol ynerase pronot sr

ﬁP@rqpﬂéteccdePr%OséQﬁ%ﬂ%etQ?t e Ednyitieet apd b‘ﬂ/quttﬁd |n the GDS

Pl.lfl ﬁé géefdtﬂlbd?@éggﬁssfﬁé% srlﬁﬂiri‘ﬁ%ttelpét(%g?tl e., the
mauqutldﬁé(c@@é@d)rmmgto #)e nend dVIL[pEa(@E(]:etlfﬁrem 15)) and
S 5 et NS0 b BRSPS e
£8EHeY BB R\Pthd 'n@k@lbdaférroff% QeICRQ%O%@é’O%Ogﬁs lthék &% a much

sequences) was constructed l'ification of
beiten positioBmd markeND theagnwed (nteafajes Especialiyi, ¢the selling updater

RS b5t 23-aBe epRises8id Beidn ind dlpd As! °
di gestjron \t\%ﬂlﬁalEﬁﬁBbr’r(drﬁé?tﬂﬂﬂldfl PR FRANEDAEetHd ééT.?ﬁ )u dater is
gi ving 398 DNA fragnment. Ligation reaction (15

Reing &”;fa@lmtétder gloniaskpir &idistebutian ﬁ@ftwamonu@aﬁ h whose

SVERRide” 108t by bl BARPOMEA B 3210) Iy Separate Seffler (220) in

M.V RT I|brary di gest ed W|th Esp3l (I\Icol conpati bl e
end) and EcoRl (~1300ng or -5.9* 10 1 1 nol ecul es);
9.4 mM - 35 ng/mM START fragnent digested with Ncol
(-329 ng or ~1.2*1012 nolecules); 15.7 mM - 35 ng/m
END fragment digested with EcCoRl (-548 ng or ~1.2*1012
nmol ecul es) 68 9 m - wat er . L| gat| on was perforrred

~—~ a4 " o M 1
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Nested PCR m xture (500 ml) for full gene
anplification was prepared on ice: 50 mM - 10X Taq

whedobar7ewi th KO (Fernmentas); 50 m - 2 nM of PemRPZODVE54371

(Fermentas); 30 m - 25 nM Mgl 2 (Fernentas); 6.25 m

- 1 u/mM LC (reconbinant) Taq DNA Pol yner ase

(Fernmentas); 2.5 mM - 2.5 u/m Pfu DNA Pol ymerase
(Fermentas); 2.5 mM - 100 M M Esp pri ner %
gggomgufgﬂgﬁand DEHVeHINg EFV'r@?mﬁ‘BP asSEPWh 'NoFI 23 TQ@ market

e fBon i iosESe Seae, BG83 8 > 3l pf s dhrcup and

distributiont sceﬂwatermbdmlatwlmmh 9% epaBledi mr@ngméetaﬂdardygl‘epblc user
5 _sec, at C, 45 sec at 55C, and m n, 72C) and

Hsaci G s St wisss Sigishene PikdlGdn o

selectlon sanpl e was agarose-gel purified usin

gel exklGad ishows thg sters o the Bethed tQOrqjﬁ@?\fﬁ)he market data

t was di gested with EcoRl and
Eb%%bcﬁ% #ﬁg n@g C and agai n agarose-gel purified
(eluti BhraughfiaerGUl &Dmgﬁmthe md%b{um/mcedlsmmmmv@leﬂmpplication

transcrl fter t se CtIO round
FHGHE 0 Bt B B PRRTO-RIAERD A0 el U (B8P X Hedte the net
fipes fa'nBQﬁ'stﬁB[ﬂé Ple éé?llﬁ hhoBNAR Bk daliry g6ihtd 8f @RIchRifRater is
fragnment (FIG 7) suitable for 2nd round of CRD
med:fmrgeoﬂihe nfnaske) dlslpiagfaiunchom émathelm t¢ 4onbelingsipdater as it can

t 10 t
g ‘&35 Wgﬁr 3 th?elp%yﬁnacg?r Oﬁxms b%%fl {)J)Pme %eiguence
v %mdfww ST ol o v
s

rm@rietidisplayduretigneis)dong, an memarwlsby]Qxewﬁelmdiatﬁgﬁeﬁtrequest

(oot BB Byt ity BECHRFHAER) avicatr
ho@év@ganWo@teﬁé 145 furtiet eliduesed irztheZfollbwingyed Be.able to handle
gation was perfornmed 1 hr at roomtenperature

meg'ﬁf%am‘”f@mf dBieaingt ihe regHsst MaysPeignbaly melyenNa batch or
BLfeReirot 0B0sd BSloedi Fbugn 10X Tag buffer with Ka

M of each dNTP (Fernentas);
18 M k %pmwbe/gcltﬁe(rﬁamebrmway réquedt (410VB@ 68184d &ipdater is

= %%)@Paé’ge rq?é?]‘t”§§?ar WF'%O@EE%E#@FQ%Q% narrowed to

Pd?{rﬁém?é&% ﬂfeeér'ﬁ%ﬂhﬁéﬁ dat?a t% 6@ retrlé\‘)’éﬁrﬂ(ﬁi\’i43r Phe8Y ¥rXbased on the
EQ | 3);

primer (S ter- prinmer
(@}E@Uomsmjreaﬁy)ﬂllegmﬁtha net wpdﬁere@ tlve\pqnesppbd@gyrecords of the

ATBER ofot8 SRR " beagtts yiBhte 908). riefiEoindlide e class,
gédzgﬁa@hﬁlt(!o@ﬁtlérﬁﬂ)aﬁdm)rhrﬁidlﬁadc@oné cycles (45 sec at

45" sec at C, and 3 mn at 72C) and fi nal

el ongal hem thenseliing updeter Faam r&%@ﬁéMZ%@ea\gao@s@tgélmarketS
P 5, S0 P ARG <o b bl e

reguedt Wesepieveaheelist fofl dignpaigs (42®r gl haratleg byf thbSStandard fare
sel ection round of experinental schene with m no

e SHEIM SHéne U 04 TBS CIyrRATS aTEEaTIeVER g om GDS fares
88@6%5%&%‘%@ G'thd BYLISRF thelfrad géﬁ Mﬁﬁ%fd'nfg% n#(?ﬂécd%l%g to the

gl ven transcription

(:ﬁteaeme)cted aiqmeums@bpﬂéﬂﬁ ||?ﬂreRq1R>tércmjaeintthemlw pairs that

ake final onc r f MRNA used in 2n

b3l Geseotenfinraaten b e8h dace upie SySignhPosTlaesBalicR the lst
f

6f‘é|ty E?if?%?r(drrrec? El’é%'r‘éhr \;?Unglﬂ'a%‘ﬁe@ theg@m ub&é%eﬁgdéf:/’(%%fdd)?any of

thelmhayelt@be\mema}tf&forrred 2nd (nested) PCR

(MEsr//MEri) - 23 cycles were perfornmed; final

concentration of digested PCR fragnent - 80 ng/m;

l[igation - 200 ng (-0.9* 101 1 nolecules ) of MLV RT

library were taken; PCR (on ligation mx) - <0.6* 10

nol ecul es of selected library were taken and 15 PCR

cycl es were perfor rred concentration of fi naI

o o o ] NN S NN g ~ 1
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L5 64, L5 65, L5 68, L5 72. The best nutants found
have RT activity at 500C about 140% and nore (3 tines

whegharievhan 45% of wt): 20 (165%, L5 37 (162BQT/ERBH0%E4371

(156%, L5_46 (1359, L5_47 (/9% , L5_52 (137%,

L5 64 (1429% and L5_68 (153% . Even though majority of
mut ants have very high RT activities at 500C, they are
not as _thernostable. Residual RT activity at

af ter ©nRerhe Histisatiewable oGl (dB2¢ it ﬁ%lllng élpﬂ@t%r can then
E@ﬁoﬁ‘ﬁ‘r@ c% A9fF crtgsjﬁ!jﬂa §lﬁ) F}d’ H ki e %‘?E%ﬂase%é 'B%ntually
hough™'s

S al so S|m ar - one teste varian
BRI eStaTs t(440). a1|'hey reguest her mm\zmltlaeamfrdra)wdrmﬁlrmhaiares are

MY ] MRS ol 080, M TR, LT 02 o o

ﬂ%’-’_’f’é}es&gtaﬁgsé%% Specific activity (u/nmg of
proteln) for partlally purified w enzyne is -200000

u/ ng (Wrengthe fges quotedsyRiemarasagntshemet faepriessistiasndetrieves

BAbih th coorthsbBntlpS NS B ORRE el o BRI yesiatsr. i the
86rrésontting ATPCD réddrEs YRecdrid BOFEM GRS BFles RREATdse (408) so that

activity is _decreased, in some - increased (20 - ~274

Beideres Agd ATHGO recomipandue assapiates (482). Alsaihedishis restricted

P43 el 38 v e et B RS il o)

~310' OBmaui/r‘r@ﬁ theéd cﬁént—s@éﬁﬁ(ﬂi@ roénkeup bﬁd&ﬁstﬂbuﬂéﬂ@kﬁdule each
u/n% I S, obvi Qus that our selection system wor
re l%@??g?ciqjﬁ%‘? é‘é@éﬂet”&%ﬁ? Hihgragepcy W"PS&[’SF@Mt%@e&SO) that

r , Y
ALl R’ ) A0 S Y TROREARGRAL Y re cioss
day of lekrreﬁeeﬂweedéheesiilszboatlmﬁé' datd,iatct @nae dONE, Hia ararket data

T R T e

@?é(ﬁcqr‘?%érr%ﬂ{éi él@ﬂllé?ni‘h?é‘féc‘éoIﬁét"%ﬁész)/wthsﬁaU@Nﬁh‘gs afount yet
anal zed proteins, whose activity at 50

@dwtaralhlghllmte@rar@sate)fﬂ‘m edsiy lcﬂﬁntuﬁiabge wﬁdsm me vet fares

ﬁ%ﬁﬁgqﬂa?q s ot f}%%géﬁg?‘ c(:)/sz%ar‘,ﬁﬁﬁgﬁgﬁwc‘é}t%)lasat Spodate of the

agéﬁge%enm? AE8ON@ @@ Asghlighterd tod VRe6ver Sleced oﬂ’flnformatlon
to 12 (L5 Li'st of nutations found in all

g@mt@d t@e’rhe/aet ’Eaﬁe dn the eopach 1ia1e Asredigplayed, Mckidingidare type
B SO Do B8] BRI, TP ICLoBKG SRS, FIERY, the mariet

dsplae;.fnmerféde permbyltnelmgehab restrivt he tviewser ispeasie geographic
sequence_has sonme hot spots, which are very inportant
ZPRPDANEfA'8IRASSESr the RT reaction in general and for

the th
e ARl CiSERTEve TRSE, DRIAPONS g tpaotr
(M@pemﬂ'm ta)ermr indhg lageecaisebingotcond atseting aarnount well adapted

tl C g?ﬂwl On'b%ttQSCg}SCI alp%dg;rh-ﬁ rllﬁ;%?%gﬁhgt gan be obtained,

Mg"’“b aro%@ aefitd PBROUNPORSE pERRM €5 tIe et f t whil
hi ghl?/gh |n|gre _u Append |px 2) %m’mrlzg are amount whiile

B atying othermoatramtﬁeswsasm eqmaﬁﬁym code (PTE) or a validity

g?@@?as' ng order) is given in Appendix 4. As in
ous appendi x mutant proteins with substantially

hi gher FRSt 5 itd \oeturthid® @erthbE itd Ist@dy 6 the ntbtByd tb fretrieve the
same nutation repeats for many tinmes and tested
ravketatar anscri ptases with this mutation are better
perform ng at 500C, that neans this nmutation is
somehow beneficial for reverse transcription reaction.
According to the frequency with which nmutations are
found they can be divided into five classes: 21-31
repeats; 14-18 repeats; 4-7 repeats; 2-3 repeats and 1
repeat. The first group of the nost frequent nutations
conprises four am no acids D524 (31 repeats); D200 (30
repeats) D653 (23 repeats) and D683 (21 repeats) Two

o o ~ N A N S\ a o
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el ectrophoresis (staining with ethidi umbrom de).
Sanpl es of cDNA synthesis anal ysis on al kal i ne agarose

w@edos/1z06e7 gi ven in FI G 16. Results Accordi ng tBCT/RR2009/054371

frequency, with which nutations are found during the
evol ution of M MILV reverse transcriptase, they can be
divided into five classes: 21-31 repeats; 14 18
repeats; 4-7 repeats; 2-3 repeats and 1 rep

Const r Bl amsws das Giferent seveiallowackhs the. 9&0&%8 that retrieves
Y ALY 5 R Q%Fﬁr ?%d@éteﬂ%f ﬂ{éTB%n%?,ﬁg%rgfePgtatrﬁf H]hrﬁaer and rule

Informatio requently foun I'ons wer
medetedg withsthe deogeastey amdufmerolmsas;me(sﬁmtlrfthe ﬁarcrv ictiteria. The

t 370C t t t 500C d I
Plasedn sl o) {raan adenty Beling reeotoel oy AdebIEQ%: | on
at 500€o5R de AN, pEForhé SETRY A8CEN e HARKIUAY of the

was checked and cDNA synthesis reaction at different
pesmblemhar@esanad&bydhe seling URdatents rpm’rwﬁln@@eamh criteria. On

i Rgp e 40 oS T Batet i w30 B ¢ uhl, R it numoer
anditsarge ddhethrewﬁéeeagi E&ﬂ@\%&@ﬂmﬁcﬂﬁtb%ck jupld dRel stored in
exact nutation and the nunber in the parentheses
theaslieat esvireiraentaunber of particul ar amino acid

t at I I
T 28 R0 BB el P p L R BRI e Py eyt

tptareg idacabare tbottemb\léitﬁe hstsofcfdte efassGaridotity p@EQQ516) Those
mut ati ons. Reverse transcrlgt ase specific activ
mesching dhafargrelass and, e progRPhic %@rcﬁgcrgﬁrl%,a(g@é‘pﬁher filtered

lat
B PO b ol RO o Bt n orer
i deteci hmopertharﬂaa/ertmemmozje‘rédtsmwﬁrra lbstupddte \of thye table 980.
(100% of the same enzyme neasured at 37C. As a

cont r oF G .f3t siiows hew dity reHineecanaliddve MvLopdaae eirs eetected.
transcriptase used for nutants |ibrary construction

Thi s pTh'n%a‘Pr?C@?&?ﬁ@qt% f@&&@é@i@@ Flass WétYS%ﬁ‘r'é(Q?éﬁt Brit has been
h

GO ALt TGS ahaNe T80 R0 BHIRTED B, 5. e

ptoc@sgis pfdfertabl@eemnuted on tbe sebver(siderpathiengpplication after the list

BE ehy s e Gipse 700 Tos ereatpraio®,ana i of (e jaBle 980 have

( [
LPEAFOYE08, 520300) (FATRRSGRS A At ) o Bk pove oen

gelme zn@ughn(ﬂ%of AR\ag éndicaling matyfaem@a@a@haqgadhe@ceetable was
full Length | kb C%ﬁ% 480C. It is known, that M MILV
Fr@\%‘?%@ %&8?‘1 )s protected fromthermnal

nact on, b he bi ndi n at e- nmer
Lot r bRt SareRephes 4R Prarhen el COTlgues thiereiching) net fres for
ﬁ@ggm&@dq,gpapc,{)pﬁé%rd et al., 2002). Relative

residual RT actirvity at 37C after 5 mn incubation at
sooc di he progessnstagatiessn éhe Yiskot fase robassadid icity pairs selected by

it foh dipelr 5. 7wy oBICINE e RSt By peys nave been
g@ﬁ@'tﬁ?b iH. NPEAYYSENO SHESIoopt & a0 tresiRBRd (882 BINA record 1 data

synt heS|s Fast nutant variant of reverse
assoeiaied jo dre owner |3 casrieh darfh sembenniwe tarefclass, etc. A record 1

Pl%’@ﬂ%‘égi@ﬁs lé%ﬁ Stasattwg%éfat o%\éePoMf aha Ic??? n:gé Bgﬁ’é tlitheyand an

Sdne "as ype enzyme.

tamvgercattyuoe atherc gB8gmphidE)sirsuting) ivlakmatse (bnbhway 4top-over),
is the nost cogr ehensi ve paraneter, which

?@B?é?ﬁéﬂ% éeffpgiive An %Iﬁp@mtw@rd@tﬁﬁwarq /P8 yGRdee SE2EON type, day
BRNéeI?t bncreased tenperatures. Reverse transcriptase

nmut ants whi ch have at |east 10% i ncreased: specific
activity at 37 (>220' 000 u/ng, 200000 u/ng - w),

relative activity at 500C conparing to nutant activity

at 37C (>54% 45-50%- wt) or relative residual

activity at 37C after 5 min incubation at 500C

conparl ng to rrut ant act|V|ty at 370C (>13% 11% -
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successful experinent genes encodi ng active enzyne (in
our case RT-PCR fragnent of M.V_D583N pD reverse

wo e@ndziedpt ase) shoul d be enriched over genes BCIYBRiONg054371

i nactive enzyne (del _pD). Metfipds and materials
Production of mRNA/ dsDNA conpl ex. (1) Determination of
ligation effici ency Efficiency of Ii gatl on reaction
was determ ned by ation of M.V _p synt heS| zed

from pEI" 8RS \PON/ (E@?M%Hﬁ‘@m'@ﬂaﬁﬁ?% al§ reirigyedr (99sy from the
EQ

(B89 BPoSObB Py P VSIRD G 80 R3S Brency

pmcdae/s)carel gprrm‘dxrsplhlgh 1(53»14t)eﬂ)lrlfmtmlgalTyﬂr (mymm faretfadely flelds (536)

Ki nase rmen nea m_Xx of
BIF SIS dorP0B Y pFRIOTY 21 GRGYY oISy 116 Gt v (RS TRRAAY. one-
Wa ﬂet‘brﬁ'ﬂ%ﬁwo‘?@ 1P, r%ﬁﬁgscmedeyngﬂb (SEQ ID No:
4.2 times of nolar excess of ddC Long2 (SEQ ID
I\Io 227he mequdtems(éw) dwmtwareeges Tares mna veeordels that match with

|ncu t n and then cooled to room

g aqeeﬁ? g%t[aq r?r[:hé %%f ore adding ligation
r eact i PRer§ Oérﬂmémfg 6f BatskUs eamirsl mvadsté@(@sagl B@@a@é@féﬂes and
for 2 mn. m~ of 10x ligation buffer an

necorA h&l\ghﬁte"( SwNneyolpken et d§)e wares aade@rtséragémchange at

PRectiBfiod D Tt 8 ol At i ST e TRl R ent. A
esuahingofaveeas adied (o thefiseobietdéNer wétofaras (3GBY) and
twice wth equal volunme of chloroform Assum ng that

MRNA apIsingd YRews U@ﬁeﬁlstcﬂ‘ th@;b (53¢) RS Wrevibas FigufePivhich is aimed
ligation reaction ~n% I'i gati'on products m x was
ai mer@ing faresAand negorlid] ease free water. Aliquot of 2m

of res a f

el Dot e metist TS sBRReS, eyl R AR 3 BRSNS the one
fhiat e@étahe@ll(m Deaits tfﬁ@iar@hﬂﬂﬁ@'(tlly) cdaisideres eMat (si ﬁibne on the

Kit (DYNAL Bi ot ech) ip of resuspended Dynabe
Ragistofaielipwinge fields- Cﬁt'Qnﬁﬂ @nsr%ceﬂw%@@nﬂuts@ f00tn0te and
Eﬁﬁfﬁ@d with 50 ml of Binding Solution provided in the
The tube was placed on the magnet for 1-2 mn
unti| Peensfosebhel mtoad 1tietaibatheeachl esolutionoof tees record 1 (542)

t] de
BRI TPl Sents T 6P BPRGORS, SBHa0T DIPS GRS Cieivueek fieds of
t'Met fecérd Z%feqégH&Q léskép?"(@ﬂf:ﬁ)t R%tlﬁér%rﬁré‘?éﬁ{ovéﬁz%w )
solution (I m) to mni'mze non-specif
bi ndi n@ftemwhicmfth@pnab@adsm tB edbogjaton Larecnecmis1 are actually

BB S B EGEL b R WP b S BB G Focor
v\mn@m@ep thERRRIAALION of Bie BELAFH M. thAt heeds lttebbls@%u%ck to the
of I| t ed nRNA/ dsDNA, supernatant was renoved and the

pléem < %)re washed three times with 50 ni of Washing
Solution (supplied in the kit). Collected Dynabeads
wi t h i hitehe ideseribesydhe hssablatids INAnetofgreexwiltaghe items of the

BT F BB o RBP aEOROOBRES MuPEROABE o gl CrJent Fide of the mark-up
BEhe aedtrisitionw sdsicatioROTH) and twice with 40m vol ume of
chloroformto rel ease nRNA/ dsDNA conpl ex from magnetic

beads. Each pehfaredfbOpthatingsl beankraieingd Asaa yesult ehthe execution

Aga. t f

ORGSR Bhe0Ra Y bEeSEIPLr OFidd B IIRIQRP) of o currnt

tm@le@so AmpenproeessRBifdd rwherNAIIDNAt cfargs éraveubeén egkitdustively
streptavi di n beads was determ ned conpa

SRR e pash @At Oéfﬂﬁ%rta*?|ﬁe93QTrMBﬁChinﬂaW'tB%heﬁF?é“§/ioéltlale table
t t 4 ;
00K SPPNRGR TR0 AT IO (PR, B0 TG afEEaity. fare

resulting in nmRNA/ dsDNA conpl ex. (2) Determ nation of
bi otin-dUTP i ncorporation efficiencies into mRNA/ dsDNA
conplex and into self prinmed nRNA. As it was shown in
first nRNA to dsDNA |igation experinent |igation
reaction efficiency is 60%and nore. Free nRNAIeft

o o r -

.
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l'igation reaction conponents m xture was noved to
cooling stand for 2 mn. 5 mM of 10Ok |igation buffer

wa@eaBAmeonf T4 DNA |igase (5v/m) (Fernentas) RET/EP2009/054371

added to 40m of annealing mpgure. Negative ligation
reaction was carried out using the sane annealing
mxture in Ix ligation buffer without T4 DNA |igase.

Prepared |igation reactl on m xtures were incubated at
828S £ FasPOnYRE. qaY of WiseKi FueitvRe core. grenoynEbiatespNet fares

St mes arddsshdifeBUkith L@ﬁr%&ﬁﬁ@é&%ﬁ@%@ Iﬁ%rb‘s ®56).

were extracted once wt equa

Crenol AL SHER AR R 580 kA cSHELyEB] iBicaton o
theothaek-8p @aind3Eblition Mdduleél i n vacuum Concent rat or

5301 (Eppendorf). Desalting was perfarnmed usin
i 11 usty Werpripeingaw of 418 RPRNGEONULEAI) U@Eagency selling records

B L5 R P 1Y B D

tactderf thémgtheRseltieg (Upelaterntnay) requesiNthenagplication to retrieve and

PR EpHaePast M st by cliding op BeaPeroriae palBRA20)
| i gaseThandyHidenl B ”ﬁ%\é‘fedﬁnv%ﬂ% %r&fbé%d Qéﬁﬂtdc%@df%é?ch criteria

ol i godeoxynucl eot i des - 0. ng/ (sanpl e w thout
Cﬁl\”»@)lasgﬁs&)ssedm Hisnér @ptlomltyr dhe wllum@mdd@mnmmpgemem to
pr.pol at

RmrcRietSetth edhiot Aerrall foArdes togfis g oLt SF ata to be

hétﬂé\l/éb‘ dHTie éﬁé’m@lébéﬁqll@nti fhe- dERBRAMAFkdt oS @sTERt ik Metween
reverse transcriptase. Reaction mxture: 16m of 5x

R@@@Qn diKband éustralia,rfereeteditaciinas in fullfaee eaormmy cke@s (Y).

o oeahahosbeh MafRs6r WA SHERG LESsERr AR iRty pairs

Béncrdrnédl(‘dreatmrlé\rsﬂe asegplaidedrin FIG0) anaFIG. Sa and displayed
Revert Al d(tm nus M MULV Reverse transcriptas

(qf@r)njéhﬁhé%?xarpp@pﬁi'r@a’ PRILS Vﬁ%’i—@?dﬂ%ﬁt%ﬁu%t{}ﬁi'aﬂﬁi@% are listed by
H“lAérgm(Eﬂ??rlg%théTMa%ﬂiFér{sF dgga&%a tigh) 2l et %@'r.\."eSLON for

ernent as) was a suI ant ni x
lA@ND(dNyB}@[d foroSydwey, idie s Fm 1hisl winddor (G4 tallt cibepair® hat the
m .(-0. of |i gat cts I S 7 f
TH1ife DpdalEr bl ston ek fo cBmder oan, Be bt B eselitgipd to further

ﬁmﬂtﬁ@%}ndﬁntfbﬁﬂéﬂa\‘@s {d @atiéw reaction products were
added. Reaction m xtures were incubated at 37C for 30

m n. APnee damngt theé sellingfupmlasen c—:'m;ﬁlneuwm@st Was0)aideedisplay of

%ﬂ L t ubes and re cti or} mxt ci;tbra ted once li
G Rebdergs Q%Wr%?so q:; i t‘?)mﬁ ﬁ?%‘? gr IS BeftiLyY Seling
PEtdrd \HokSidetéd) (B8D)aDistay iftl@des BII w@fn@baséﬁyluﬁm%ahdn (rules,

purification on illiustra ProbeQuant G 50 M crocol ums

(eStricieart ki) 89 thaketet sellirg plpdat%t@m\@rio@eaﬁaargﬂz Bwrignip the net
h .
i = v 5 W DpfaRer Bar tosr?aer‘é@g?% la?@ﬁ%r {itsfho of the

disphget higketeHate arns@ingdioptiorstarhang & ~@edetorniied list of
del pD nRNA (20 tinmes smaller anount of M.V_D583N pD
Hgng )ch was present in mRNA mi xture can not
be di stingui shed). Subsequently agarose gel was dried
on filter paper and radiol abel ed mRNA/ dsDNA conpl ex
(at the sane position as nRNA) was detected only in
case of positive ligation sanples (with |igase) and
not in case of negative ligation sanples (w thout
ligase) FIG 14B. (5) Selection for DNA dependent DNA
pol ynerase activity using biotin-dUTP. Previously
prepared nRNA/ dsDNA conpl ex (nRNA m x M.V_D583N _pD
(active RT):del _pD (inactive RT)=l: 20) was used for
in vitro translation enploying synthetic WAkoPURE
system (295-59503 - Wako). Translation m xture for
WAKkOoPURE system (25 m): 12,5 nm - A solution (Wako);
5mM - B solution (Wako); 0,5 m - 40 u/nm Ri boLock
Rl\lase I nhi bltor (Ferrrent as) 0.25 m - 1M DTT 1,75 nm

Y . "~ N A o l_l_hnln
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only in aqueous conpartnents containing active
(M_V_D583N pD) reverse transcriptase resulting in

whembiiznsbat i on of NRNA/ dsDNA conpl ex. DNA depePdBERP20DMIS4371

pol ymerase is selected by binging of the biotinylated
conplex to streptavidin i nmobilized on magneti c beads,
and then the selected gene is anplified by RT-PCR
Genes encodi ng active enzynme (in our case RT-PCR
fragnent for M.V_D583N pD reverse transcriptase) were
enri ched over genes encoding inactive enzyne (FI G 15).
Initial ratio of genes M.V_D583N pD: del pD was 1:20
and fipnal iéi ( enrichnent) was ~1:1
Respecﬂﬁ¢%ﬁy—éﬂi¥§&ﬁ§k§ent factor in this particular
experiment was ~20 folds. Enrichnent factors
calculated fromdifferent experinents varied in range
from5 to 200. And it was confirned that DNA dependent
DNA pustiyok od sapptyord) ca brmrkejpet:t edt ffanesnfooiinf agehcy selling records

eoti de i ncor atlon
B TReRARORY Foaryostatss dicencegseriing fodhe net fares, the
%tt%d bma%ferrz@a\rﬁmétqrrﬁbru%lé dependent DNA
pol ymerases can be perforned straight away.
Bpon requistpf tfwwsekihﬂgupdaiﬁgéﬁﬁ)o di fferent nucl eotide
anal ogues of interest including nucleotide anal ogues
havén@bIBrg thed idispdaat iobmesarkat toata tdoereispondipgr @t thenagéncy selling
such nﬁg EOtid ana&¥éyag into DNA strand 3' end is
bl ot8&e gPnely A Srﬁﬂ@pgﬁﬁﬁgatlon reactlon
wll be termnated. This approach is use

Sequefr,r@t ,r@qwtlggrﬁ H%tscpfscrt(ygpg)s &20e fe bgrmm@m the basis of default

pol y ble for SBS can be easily evol ved
usrngg%%§§§$¥%%ﬁtallzed ri bosomne dlsplay ( CRD)

ol yi B R, ol Bebabd PRt B e orout

The pg@@@ﬁtcntéﬁee(mz@narrcﬁl ates gener ally to the
publ i shing and distribution of air fares and nore

speci
BACKaSCERD Di° e TR AR Rrequeneade; breispars fr2)
plien thetetinacupgaiayha\selecied sorag oo el ity pairs o theistid489),

a nunber of domestic and international airlines that

col | efurtheaneubstingialigtes nehtarésfarshe setdciedsityppaind §440);
airlines around the world on a nulti-daily basis.
ATPCGariehgerorh ahe fasd databaizeehectaresifer try Belected city pairs
sui tabl e for conputer processing including all the

rul es(4édoci ated with those fares. Fares and rul es

provi ded by airlines and coded by ATPCO are .

el ect fadne\yag Ifion raarides detabase M‘%‘) aulei neicatdsd far dhpdetrisyed net
|ncluea$$ t he gl obal distribution systens or GDSs that
serve' 4 the actors of the travel industry around the

o AR PR SR 1G8 ce ERus)

European travel service rovrder Wi t arters in

Madr i UGG P thenselling |UHQa?95rt€e i %w%@?@re etriprgs associated
|nclygﬁﬁt q@r@&ﬂ%é 6ﬁ%§d A fare record which

consi st s an or|g| estination, a fare amount,
a roul‘u'r{ﬁ% 'H‘é%gfatlng then %threarég and ﬂ%\’ﬁulg' 3ot € that match with
restrictions applieable Yo atare such &s

m ni rreaérrmermmfrmstagyéncydaglhn@ ré(ttﬁd\i(ﬂsg) ( ATPCO record 1,
record 2 record addltlonal r ul

W&%W @llowing E!]@e‘é'ﬁ?'?& Otfé*z*% FﬁéNe§¥Q.ﬂ' Bieakettada K‘é%o)ttﬁata%erm'ts the

éy%y al
PO Pb8Rer 1o BERRRRE Mo PR G aRph T e e

routrng map |nclud|ng the all owabl e cities between the

origin and destination. A fare distributed by ATPCO

bel ongs to one of the follow ng types: - A public

fare, i.e., a fare filed by an airline at a published

tariff, also known as a published fare. This type of

fares is dlstrlbuted to aII GDSS. - A prlvate fare S

Y Y L 1 I T | L 1
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t he enbodi nents descri bed wi thout departing fromthe
spirit and scope of the invention.ln the foll ow ng

waledoailtwor descri ption of the invention the terpeT/RR1009/054371

fare' broadly refers to the cagfegory of fares that are
negoti ated between airlines and other fare providers
and a particular distribution channel. For this
category of air fares, end-sellers are authorized to

adddhg Wﬁtm%ﬁfs%a'frhbtwtﬁé'rbm% d&ﬁ%&hﬁea@hhp@h@a ipplyde: a fare
rg}%@ der. FIG 1

glgggptﬁg elbp%e %:8%#&% %gﬁ%@gﬁﬁl)at ed fare. Fares

are generated by airlines (100) and other fare

pr ohé deetbod Af ckgot 1 at 2dviferein thesddfaslt ofitesia argrpmssity narrowed

a fare der and a particular distributor,
Eyéﬁe S%"%Pm?‘?pégﬂravel agenci es or even a
particul ar branch office. A fare provider can be a
£0T3Rl infthed . of cRiim RWhdremV ehe SREN| 6 rétHisyings 8it W4irdd further
seats fromairlines in bulk. The terns and conditions
micludes dajeetineceity RaiemIcanBy updatefddrbs and rul es
attached to the negotiated fare which are either
0 NinG f A ;
G o bangd $0 AR el BE SEE 5 PRk oiy spelrs further
includes restricting citp pass dd joecanidied toithé Irslrreme\ﬁeﬂaﬂty/ pail (428).
and forwarded directly to GDDs. Al so, GDSs may have

hei r tq | t third party fare prqvider ode
bhihe rirted PLp@iiwBerait s> BRttetrRyebjekipies fighé foludes
FEUMRt MGt g8 dstb HeBddetto hellisB oBfeielidndtabres (454)
structure made of numerous records and tables,
nplified exanple of which is shown (120). Thrs
YnIhQrd@%Ih@@\ of ﬁ@#ﬁéya@@ICIalmgdr whetria the dispiabremepeet data for city
| I ed to the travel agencies

EJ Raf é@po I:gn%grta@{técd}orrespondl ng fare. If coded
through an alter nate channel ( 115) the fare data
81 Thie mathod o€ dladhi 1 vhaddie tlee tizpldyeofdabekes date isusgtiosetly further
]p}{ﬁATrFEé:é) (120) though. Once coded, the fare

I'6EHBEPbn is electronically transmitted to the GDSs

( 130). Transm ssion by ATPCO of the new coded fares
9CTHE Snéthod Mlélhdg'wryer@ﬁfﬁtrﬁa é@tldﬂ’&@tﬂlt@ﬁﬁ‘? TR t168 dfsplayRRl market

used i medi ately. This includes the negotiated fares
datacistregde pn3beftmsissot a predeterminedi setaitfitering @ptions to be filled

Ih re | GDSs into their reservation
B\}g{%%lﬁ'ag pﬁggpe?ﬂgg%'affi liated travel agencies can
start using them Cbviously, since category 35 fares

nesw tclioht appheHteaNt3Bs5)bet weeomputed prdgremobraduct stored on a
alternate fare provider and a particul ar distributor

W?Ut%e r%@h@ egloge Haediust,r COMPIisM S reanmter readable code
r e u

PR B ol Tshdo0he HLB 40, 208) LOMBEAE e metnod of

applymigl eyrrra‘rkenp taradnstefate bbeordimgrtespyrehengf tharasintsol to 9.

thei r custoners. FIG 2 describes the overall

h t at e
DinT R sprichiat pf Bam D BRidi 2 breparaL i dEtpes (GUI)
Q/Yterélﬁ tAETGUNES RRBted R allb@r 8n RERILLSET 8F tife eRE%: ét‘S‘pIﬁ:atlon to
hi ghly conputerized and networ ki ng environnent.
mh&ﬁlmm@éﬁnﬁﬂ@tmwo(;@%mqrre@@ohdm tm@naagency selling

Rl o 534@%{?@?@5@@853(:3: S over' Qnit comb! nat i on
bro&ﬁ'atvﬁafaithﬁf%ﬁﬁ?#tisqr Pt disriay ot Gh<Bs odite (50

up large conputing and storing resources (21 0) to
serve their affiliated customers including the
traditional travel agencies (240). Travel agencies are
ei ther individual travel agencies or branch offices of
| arger travel service providers that however all use,
directly or through their headquarter conputing
resources, the booklng, reservatlon and prrcrng tool s

/7 r o, o " o ~N~r~T .\




speci fying other constraints such as a passenger type
code (PTC) or a validity period. FIG 5a to 5e further
walewentise’ t he steps of the nethod to retrieve PEEEP2009/054371
mar ket data.FI G 5a shows thegifferent steps followed
by the process that retrieves the list of city pairs
associated to the owner, carrier, tariff nunber and
rule natching with the geography and fare class
spedierns @daptadhior selacling spMmeset %1” Cishaaipy BtEediss (€15
(510) froman agency selling record, i.e., a table
980me@6ﬁtadap§ecé? further requesiingeal digplaypf adist ipéclet fares (650);
conéhﬁtency of the possible changes made by the
sel 'g updater to narrow the search criteria. On the

basis of the |P of the table 980 he r| t.he
car teans ARt ior i @G 1B AreetCpENE Tt otaet Bes (c65).
easily retrieved (514) from background data stored in
theAcddrost apiationBid coripeiteMmegrd. preatct stbred 8hid tomputer
nunber and rule are used as entry keys to the fares
tRAdAbIEs Storagee Madiy@, tGRMPising ocfomrauf@r cﬂeééi@b@ndioéi?t fneans for
h g et
BA10 e or S ERRLAP20% L0Fid 5858 RS g B apoiing -
Bbark 'lu'betola)lﬁi@ttfareiat@)rﬂIrigﬁodny&aﬁlotﬂwb}cla]msﬂ fmge cl ass
is also retrieved in order to detect those that have
been nodified since the | ast update of the table 980.
FIG 5b shows how city pairs candidate for update are
detected. This process detects, for each fare cl ass
city pair (524), if it has been updated after the | ast
update of the table 980 currently in use (527). The
process is preferably executed on the server side of
the application after the list of city pairs fare
class and the creation date and tine of the table 980
have been retrieved (520, 522). The process | oops
(526) until all city pairs have been gone through
(525). A flag indicating that fare has changed since
table was created is set accordingly (528). FIG 5¢c
descri bes the process that retrieves the matchi ng net
fares for the selected list of city pairs. The process
starts fromthe list of fare class and city pairs
sel ected by the net updater (530). It |oops (531 )
until all fare class and city pairs have been gone
t hrough. Purpose of the loop is to retrieve (532) the
record 1 data associated to the owner ID, carrier
tariff nunber, rule fare class, etc. Arecord 1
i ncludes itenms such as: two | ocations (loci and Ioc2,
e.g., a departure and an arrival city or other
geogr aphi es), routing information (one-way,
stop-over), sone dates (effective and di sconti nue
dates), fare type code, season type, day of week,
etc. For each loop (531 ) the matching fares are
retrieved (533) fromthe fares database shown in FIG
4 until all fare famlies (identified by currency
codes) are gone through (534). Directionality (535)
and fare famly fields (536) are matched agai nst
record 2 famly fields including: directionality,
oneway/ return, footnote 1 and 2, routing, currency.
The next step (537) that nerges fares and record 1
that match with record 2 data is detailed in FIG 5d.
Then, a filtering of dates is carried out at step
(538). Because fares and record 1 have their own
evol ution over tinme (fares and constraints change at
specified dates) only the dates matching with the
record 2 are kept. Al remaining fares are added to
the list of retrieved net fares (539). FIG 5d shows
details of step (537) fromprevious figure which is
aimed at nerging fares and record 1. First, this step
first searches anong the record 1 fan1I|es (540) t he

T T I £ A A \ T T T T



