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met hods and nmeans for nicrobi ol ogi cal typing of substances conprising a

variety of mcrobiological organisns such as but not limted to food, food
addi ti veSitdest e mBFEIHGIION QAINT INCATV ANt OB MICR@xRPANEISNS by usi ng
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populatlons from other sources.

In livestock a number of pathological conditions and/or

15 syndromes have been noticed that do not seem attributable to
e.g. an infection with a single micro-organism. These
gyndromes however do seem to have an effect on the
equilibrium which normally exists within the different
bacteria constituting the bacterial flora. A number of these

20 syndromes are referred to as dysbacteriosis and bacterial
overgrowth.
Although not wishing to be bound by theory a pogsible
explanation for the presence of these syndromes, that these
diseases may occur due to

25 1. the feed intake / feed type
The feed interferes with the digestion, resulting in changes
in the bacteria: some particular bacteria or groups of
bacteria are abundant and overwhelming, some particular
bacteria or groups of bacteria are inhibited and cannot

30 survive.

2. Invasion of one (or more) bacterial species
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Typically, these syndrones do have an influence on the general health and,
per f or maRgS i@ ani mal and often even on the whole of tperaiiQbeo9t
animals. In poultry, there are even 10 a nunber of syndrones which show
clinical synptons directly related toxthe condition of the intestinal
bacterial flora. Therefor it is of inportance to be capable to check the
general health of a population of |ivestock and/or to have a npeans of at

| east d&NEr RRRILEF 1eh P reieMEE D itCs feh PRTRCBEMS FoemMasd Yssth&Wyi cal
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ileitis3inlPVGELioBngtarss g(iogr 664 atttRea |rn§un(%a r (Roea S5 poul try. 20
The pr edentmmventepregrsdivirdes novel neans(e.g. kits) and nethods for

det e 8i NGl Sl 12 UEMANGe fReld AhdSSldi ek Hurddhity), amount s
of différent bacteria present 1n intestinal “bacterial ora, In-order to
determ ne e.g. the 25 presence or absence of equilibriumin said intestinal

bacteri al,fil-ana, espesealdhdiaie L FPUAL 4 & e JMBIne0NMposi ti ons
of intestinal bacterial flora. Until the present invention anal yses of

bact er i SENEFGa Needity dRWPET IRETROFS @ RIEMRdsia®d HFd@re SVEFo G

Cl assi cghebatigll @fodhd Hr3hihaFednimad.t ivatdRntand itdeitd fareatdvem of
different ba teri&%i strains. Various hmet h(ids are used, incIL#ig:i ng .aer obi c
and*%naér egr S\t FYDSEMST 5% & 1,gﬁﬁaﬁelsmp&on§o ieﬁgltyhe nunmber
of col omte@atleds tgetéealdondiedonusdd tihe dbttast iineflo emttieon adbdliortahe nunber
of bacteri r.esent 1A . . 0/ P 0 5 3 Using

t hese ngﬂ?’ﬁ% ggrgr%rtyq%n oggtl%%;;?gg%f&%t\oé?q%hec%é%tqg Q:C-{ glh%%{}{e%éen i sol ated
and chapeoegerilsbg¢althi o h@vporaealty cax icdndtiive steakhesd /drads d@lvebact eri al

techni gyesinkas Al 135 aM (LML S Hd PG RINYF BuiP-Qf gani-sns, such
as vi 5 ruses, yeast or fungi) is the thinking that one di.sease has one

causal é&éﬁfl,edopaé?ﬁlql@@éﬂtcatlhﬁo“@ﬁél&n a1di%s GHaP f(é\ﬁréger#t]é’cé‘dn He
consi deged .i nSkiegeikal in causing the distinct disease. However, these

classical _insights do not provide _any practical, ner_of..abt ai ni ng i nsi ght
into thgxﬁf"é’jgrgfcg%oﬁyf’gi%%%gnfgq&te%y'tﬁeéat rl@gﬁi HSSFUAIEE {4 est i nal
tracts. ateus .ghe seeshoricesenin calyesyi ddsidiretinogibe, @anal ydiseg t he
composi 1490 Aol GrORAAG LAl S ribea iAo itagal , yeast or bacterial)
flora in"anintestinal tract, conprising prpow ing a sanple of said flora,
sel%@:t! vely 15 anplifying nucleic acid in said sanple, subjecting the
anplificate el gsbisletlti ARv@n@eshi FoldiedN doyei1Nthebind (el tikg)pattern of
restrictiagn fr nts, providi,ng detection of interrelationships between
flora cBRSt e &8¢ dﬁf%ﬁﬂ\ﬁﬁngno‘r e b ENERRCS @gie i Afses and
the_ 20 I(ielse,infamresexaayfplae:umaderantdiusit!sncctf «Eﬁ(fmrmorhﬂuctuexma \pxtetsmmn: t he ne_ed
L onentinf ¥ 000080 $lc R danialelt 3¢ L SEeddoua AT g 3l belt
usual |y fir of-as many, “or the gréater '‘part Of, "mi Cro-organi Smspecies as
pos3% bl prepseseest om apsiegicsa il equdgtibariam yins gapidemovesd iniallh specific 25

anpl | 11 eatkanah K104 OLAARIAMAR=GES Qonpaiish WeLeepets lhar esent

o]
in said sanpl & to provide optional identification, when so desire
resul t s CPAPPEIE 1oRE @dt dtticHt 16f 1a Prsrdr o 1om@st dRtdfl &Rs Priesgnt
fragnentgsvewkiich Fmalyaee kgebastkirached o widurGledomits aied n3isf r agment s
| ocal i sed ar .det gct ed I&ﬁ %apgtter %’%ov ned .f or. %txaarrpl eoﬁy nol.ecul ar mass) .
al | owi n§5€fe *FeEoGiittic A SECHPRY( ¢ [ USEE o LREFTE 1O Tay be
i dedt i chkhsed var icols ivantyloss ame idendiiffiendnion af WEYf fleeesitppl enented with
addi t i onal ter YRI cal.l a | ' f ts).

Typi cal ?}%,Ct\%kg%lt ﬁzrsgé%'e%%aggpggr y%ﬁ%;ﬂféﬁeg%oﬁsé%ng?l%ﬁﬁqp pul ation, a
wel | bakearobd ccleast enasaobdicn omeythe Paerenmichaent wese.for exanpl e

dysbact @ii@$eSndreOV Yor@Wny SHESHUMYEE SHEEL10RYLE 28k generally

been used to obtain information about the number of bacteria

35 present in samples.



WO 00/ 52206 PCT/ NLOO/ 00125 4 has occurred, one cluster (comonly

r epr esentyd@o/EBes M croorgani sm may be over-represented, tpdaieolopizko t he
detrinment of other clusters (representing others) The sarrpl e may typically

be derived fromfaeces, or a 5 biopsy #ad in many cases can be taken
post-nortem Prefera are aken under co ditions i ch can be
Pepeat od, o PAEPS PP R ReS SRkl WS SO ons, ot

condi ti opsat habe beagnasedaaed/ camdaramla)tsmtea:ri@eabtuﬂmji ermorc'ﬂeanij}et ary or
ot her varjations. Pgs rt l_es S|es shoul d be t.aken from
the same 5?83‘39 S g‘ %Rng’stlgna%%tmr%gct ba\%‘ ﬁl‘% Ctl}ﬂl’sqlf echﬂa}sqdvee as
provi dedwhiht hechn\lqmesoﬁlndtmgs oftdte rpevi csw tdr@amr&ms ,dentdH ia=atviion of a

tentagiv sa r @=-0 mst.h - jtion of
i ot Thot SRERH redhE! BroEdngs e e R T ot dieA BT | O
equi | i br Pifh GREA2Le3PEBEL  t OTa 3Fi JEAFE ténatf NS RE @orﬂmﬁwt( dfieseased or

non- di seagef} si Gaﬁab@ Ebﬁ%&de&%@l a&ﬂs@wuhﬂéeﬁtallf lleatda%lq{g YHE |@rshRgider ns
i n ani nal s fromthe sane or_different . g (Siqc assi cal, techni ques

have not IpEPaSStt Eﬁi”??{ﬁrt'otﬁﬁtsteercr]réssﬁcﬁl orlél FPCeRERNES @4t e to
mul t i facpﬁacahcduselaaaemabtfebmallmihghamlmmrmﬁtyo tﬂheeq:ﬁeserdﬁltdxf y one or

nct causal, @ WhIC eneral_are s t fter vmth
pregleqj ﬁSBCSnS%spem F’lac gé’t et (:)L%quﬁ%a & U A %r‘?%’c;‘\ & i primers or
probes, anti bodi @husandespreﬁgntonnwhatdeneprbmd@fs apmatlhod Ior
m cro- or e nept e,., .1 7US
5. 543, 20910y REGpe; §HRCELMpE RIRA B Hicd ek AR og el AR 55 5” \wod et
al ., Appfungad, weassh. oribegresiaissiiege: @n@rusne;esmw ARty ve

speci flocgamir%&ﬁgt pwstlauatglt Qn%aﬂl@l@()‘é!ft %all(é!e']ftl'Jﬂé a s%lq%@t[)ﬂvtfel ct e{' um
or a acterium Q .a.speci.f enus or famly, but do not pay
att elt i oRMPHL16YRES H’PESglGr g5t A Srdd g,aglp&p mPHESHEE RS n t he test
sanpl es, ampeatliyadenapstrestirigttibat dilgeptdion peid ian=Anesimed the t he whol e

content of t flor only._in |f|c mcro r anlsrrs herein. They
wi || the’f%%rglgg ﬁ%\t}grg& eBab St§Jg%et ec I’FR:I At FOTTS Hi ﬁglgoet ween flora

constituéatscsiuoh af kn@mraﬁdtmklﬁMSbmtmeem Floygi consmdt@@ns2206 5
PCT/ NLOOéQQWQSVkﬁuaﬁeanananh% | i@ el ol h%ufaﬁ‘i' dvqfng%fst %rrfdolt%y the

i nvention for exa provi des the neans |ty cont

i derd] fi éakﬁenfaﬁdeafaaﬁflief nederofist 1pact @r%sﬁla%é@@td@qsnt"@rt@ﬂlt and

detecti ophe AkeBr eseheehihFeNee @frglamg@w BRlikogRIN1G @G diet hal bacteri al
speci es, t he d tecti new, | ousl| nown, bacteri a. he
S 1

nvent | ofShPGURHELYS BIPLREAEFe PHPE i EoR N CHE Gl ba% &P i n any
gi ven sagpeketeBepawseodf, thernabuyandknt kpecdenaopnssiinlye wretent fi ed

pocter) AL Esl BURbIL Cpltpe e bisma By Y amles nen
unk rééan papl efigptpopuPst kopyn organism species or parts thereof
possibly present in said sample to provide optiocnal
identification, when so desired. Typical results include the
detection of a cluster or cluster of amplified fragments
(which may have been subjected to restriction), said
30 fragments localised or detected in a pattern (governed for
example by molecular mass) allowing the recognition of
gspecific (cluster) patterns. These may be identical in
various samples, me be different, or may be supplemented with
additional clusters (typically nearly equally sized
35 fragments). Typically, when the sample is representative of a
"normal" population, a well balanced cluster pattern may be

seen, whereas, when for example dysbacteriosis or overgrowth
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Furthernore, the invention provides analysis of bacterial, popul ati ons to ,
provi des \@Orggg{} g for Quality Control. For 15 exanple, i n l?(ﬁ
treatment plan bacteria are used as a part in the process o anl ng
wast e wat er. The nature of bacteria present in these systens need to be
verified for many reasons. The analysi's of the quality and conposition of
the bacteria present in these systens need to be checked on a 20 regul ar
basi s. Besomgcuried,esuie iy shger(qeasERNlys USP BRI W anevdicraot h
checks @heaelihBNtaY, BRY IG/diRY dbidientEdBS Hhaflca I8} R harmugsinai ch are

cul turing-under different conditions. The i nvent| on provides a rapid,
better, e 6o urs&er@a(lriecﬁfeé%‘ttrl&g Schar®lwhol e process. A 25 furt her

advant age of Thide slaf Fseet iRy itSpildadll yk hewdepdtel Fgickalf s icx €. 9.

Lot ng AP SAATE 0 RER AR At Gl TR HIRE TR ottt Bther

exarrpl e,salrripelelsn\amet it@dkepr ovidies canuEtthiachsf mh13ﬁl tcat iy hsssdsl orscheal th

st at us al %%t gﬁl% ‘i%ﬁcae% t1r0| h%r O'Ege atl%c q_‘rerailbh{éa?;lae ﬂbﬁ}% i nt esti nal
tract o ers I'sn uencede[&,/\l@l e corrp05| 1 on eed. ring the
gr owt h @bn@l‘l@lﬂoelﬁs tgeirer alilagnes net/ ameaadyses @l didt drences are

d h
provi dedl ee?}(}é‘&%zﬁkye angitrféievfa%%m@ﬂss RS e & feed'LefE se the

rati o bet e to the change in t he

bact@ri amdp@a@pﬁheenehqv%ees%e%nriﬁmnsmeer SEROLELES) in WHS 001 52206 6

PCTINLOGHR@1E2S rant @staldtal m'feacphsﬁrr@ il @RGRHh i %ﬁxé/\/%lé prfalded oyof the
bacteri ak]gpatter ns accardi, nﬁgﬁ1 % the invention w sha the d| ff ences due
n

to the ERENGEY ST PEadittg.t &HerFS f&r?pl“@rtenelq a
met hod Sentarprive mmrmm—srg@mnmyhmwwws,cwst uxra]ﬂg a@f tbmct erial
pop“' at 'r%’&%dn%t&%”%rfm%ﬂ t@érr‘?)'%s%.% and 19 afri%)isf &S QAL Y 0) ect's.

"8 “Known t hat- articular group s of “bacteri'a are visualized

or 15:Ientt|hfa|tedll(l@“g dealpllsc,tdlatflmgn@gulrllmugr ouipph rEsrasitedemta i nvention is
10 quanyjialine, o‘Q‘”'EfritStQ.rﬂ_;e%dn‘?z‘i’tl@?ld (R JRRACH e &4 4 Juh)use, of

culturing bacteria. A's on many occasions, diseases in the i nt esti nal
tract af@ifarlfdors i &é‘ﬁt |af1}°WAﬁé]|eF§|l§1§ﬁttlﬁél ot AimidAreRaNtBW dfts in any

or gan, @hﬁda&%UErQﬂﬂ the F@a%fnfeorcﬂe@ﬂfrfe&‘err@plfdod]@ lC&@a&lfya,Sfm(Xssﬂﬁd be
hel pf ul 15 di ag%ls of diseas gnd ani_mal al.i k ;ﬁl Yet not her

exarrplet&‘fr%lrllqélgf & PERG S teﬁlt’tlf?él L e f ood,
or 2he doal eampdet melladfe (trramudt ifferarentied) dprS@dma@a@msas hyacusages or

cheese (i@l I u
constang'1 ngglomﬁgg’: %\feltr?{&lmgr?t g?g\%l;%gggpa%%e?rogéenabqil ng the%ﬁsectl on of

bact er i @9enfisyaWhdchs daggensgedi éxe Foughitn g faiezo wishy atede temingst uri ng

condi ti g ispelhe i$AER tRIRGMKRanSeNefal Yst RRicIAR adid lphisee st @be

pretreated enised in order_to ke the nucle aci d ,accessi bl e
Por ampEROPes: GRE PR SR Risy (e e R SRR it Gt A28 Sidarng an

I NtZ5t | Mk ro-attati Gma la:&cts@reloalflfcl @ompldnh@ineisn trﬂdmfer deraaaln@land bi rds
Dt LA (R 4h00bs Ol 18 ATRRR WAXEANgN erOHeCl A, NTRNS ) and

donesti ¢ ani mal’ rticalar ul tr &anid ot [ vest)ock
Anpl i fi @8t -éf7 Snuélosidc eé;mad -shépid .b&nyel é’btqm@ il 1ore8t) t&%e%lﬁdl ce of

primers3ghaul dneygugh 5t7|13t67ﬁ RER 8967l 3Lks FARPlHY cake R all or at |east

a representatlve nunbér of micro- organi sits present in the intestinal flora
i s obt atREFFUCLiPRE B hovs tes ideatafysén S\Ré’lcllftlﬁebﬁi’rt%r‘mﬁetoé” Bs of the

anpio f i datikerilecbeileneiepley ad spee ilfess gehiulsl 0 fa%ld 1kh)atbudN¥o not
pay attention to other micro-organisms that are or may be
present in the test samples, clearly demonstrating that they
are not interested in the whole content of the flora but only
in specific micro-organisms therein. They will therefore
35 never be able to detect interrelationships between flora

constituents such as known and unknown bacteria, fungi,



WO 00/ 52206 7 PCT/NLOO/ 00125 anplification nethod can be used, although PCR
i s pref ew&golsz‘{&e l'ength of the primers and the anplifi Ca?c‘lﬂwﬁ)ﬂ)ﬂﬁlﬁg' ons
t

can be determned by the person skilled in the art, depending on

sampl e, the kind of aninmal, the need f@r speC|f|C|ty, 5 etc. Typically
primers will vary in |eng ih bet ween 20 and 30 nucl eotides and typically
they wilYipasaesedpddth® alk8cl eic acid sequence which is present in the

Eelecteﬁxg1@h90fgam&sas paesepiolbgihe thet estviendlion dor efxanipaesubj ects to
e sanpl e

h 16S rR d S.r RNA ted PCR
may be’ EPUETERG BRRPRCRPE FEBLREY: SSPEARYY WA HGR CAems a7t ci ent
speC|f|cqﬁaagﬂémtat$onbﬁabaatgnmdlaaabyses off tilm¢erestyemeyl dereesdone/

b t f
absence [ge ?8§cé?§béﬁﬁ880éE;ﬁ%ghigopggggglﬁé nu%@.ﬁ%t%%la%%%@erl retor

it is inpor urt ei ¢ acrds obtarned from
t he resp&@@FW@Sn1@rotbﬁgéﬁF§ﬁ§1§9 efbpewyi Pyeviomsly anknesnent with a

number opake8LiLCt rRE @ﬁ%¥ﬂ§§onlgrbb§ae@a&6%reagth@n%d@&ﬂmA@i b,al ned
whi ch contaln suff|C|ent infornation tQo enab 0|n%ﬁa good anal ysi's on

ri chnessthevERRBLsOL BREEFTE2 2B aBONITAYED & eF23456r Cft fBest at e of
the Inteﬁatﬁaé bEothe EBtﬁnM&bby¢emhﬁynbhlﬁ%ntﬁfieaaﬁﬁdt%rhﬁeaQ@SE where it
nece sg ghldenth % arglcula&ﬂnlgr i sms, g where i
suff cesaTB v ﬁ%gr 8Bt al'iE BSF &PHs w0 R oﬁﬁ ar I Yo PATESEE
i ndi vi duapscipsebeeabbyndnwhvehageuddeno?sbennydenedlfiileyd umdiivi doal s Wit h
certaint¥r§gtgﬁxﬂg§na£§8tg£ygp egﬁgl EEICtIOﬂ enzynmes shoul d be sel ected
e

such tha ragnents giving ornatlon are obtained. The skilled
person |§u€§babm@r@f EbglgﬁVﬁgta°§ePr@Vl@é§tﬁp@ﬂw6ﬁse@iyﬁ@§t©apaﬁle of

doi ng JUéép&ﬂéﬁ1oﬁ¥pt§ab£lebéseQZﬁEEEOEOf%QOQh@l&%90@%h%%o§eq@QQCES of 4-8
basggﬁlrs whi ch ena is sel ective gestl n to enhance the information

present EHRATRECanpPi fi a?%waﬁﬁpFEﬁﬁFV Bt Péa8LS10PdctrEientren2yPRes adr e
used, bui psvel iy thenprecéBancd eméaﬂeagamesnecwata&y Tﬁéaﬁaka&eOEfuseful

restrict ontené%;es inc %ude tgﬁt are not 35 nlteg 3 g Hael | |

V0 00/ SDRAE B FETPREBBRG 0155  AREe aREFY Ene Brerhio; Bey PetigdeAngPrT cat e can
be.done.mangnyeaauner Thpabhelgéidisflngalqha&gtbeﬁwdenospmestdbnnufleic
aci ds, 8% Leulan Nt fe Ehgggfe%ﬁ@n 3kl kedylen mgkg

capable ecting ne est |tt |s 5 pur poses the case
of réthy §9ﬁ?1é§ haﬁiﬁg ﬁ@C%@danEh?s€Gs§éﬁénﬁlWétGF ages¥atedbsystemis of

course pyeteried. agbﬁélﬁxaﬁﬁtﬁscﬁécﬁﬁtBQ@ScﬁQ&eﬁﬁq ”%%@Qo%&éHY§b§n§ySte”B
reqU|re pOiSIbI|I les to eparate and itate ment.s For "1 nst ance

for the pFed@ntcf VEH?FBﬂg§hea%%Fg§FI¥ e PEEn S8 CBCAER) YPEeuitable. In
or der tOdbEfabéﬁttﬁoﬂﬁﬂtyéﬂsthEhpaﬁhaéﬁtubntbeowaﬁe@fathepuﬂVEBbtﬁBrit is

Pref o 1 ok RuSomBa" folhGuL 23bl ! chealh! LE €Akl gRodadorestiiet hon of the
sanpl e wr T reast°ons e ence sanple one rererence sholl d be
ava&ﬂﬂéMrbhECOﬁ@uanﬁgga pfetbﬁtlgvanélga g¢squichabr kogprof a certain

ani mal wpééhalBs§bgbyb§&eé§ingéIgbrneghoaélaae %aqﬁoﬁauqa|5ﬁ§n9tésh ani mal

or preferfabl 5 rou ani mal s known to be general |y The nore
i nf or mat P®nt §nb%€é§ﬁtlﬁb6h? Fﬂ@ehEéPFﬁﬁsngteteﬁﬁén€a§P§rSﬁﬂpgécyhﬁg to

see di ffgreaersdbgtweeaingatdbythe invention.
In another example, the invention provides a method for
30 testing disease or health status of livestock such as
broilers. The bacterial flora in the intestinal tract of
broilers is influenced by the composition of feed. During the
growth of broilers generally at two or more occasions
differences are provided in the composition of the feed. This
35 is done to optimise the ratio between feed-intake and growth.
Due to the change in feed, the bacterial populations in the
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20 intestinal floras and floras related to pathol ogical conditions or

rel ated tpo9geepg! health problems. O course the conpari %’thilfoo%ﬂﬁ% '
reliable mﬁen sanpl es are taken in the sane manner under simlar, 1I'T not

the sane, circunstances. It will often.not be necessary to nake direct
conpari sons 25 between sanples, it wll generally suffice to conpare sone
kind of test result (nunbers, barcodes, graphs, patterns and the I|ike).

St andar dindiesy imed piradl @ deduancad faprwekhn Araliones ©f. the t he

fol | ow g dmien. pit clrnal@ddiley Hetaid OhPdnSasW|vesL T Oshord 1aIs
pur poses,, a baseline is established of the intestinal tract of poultry and

faecal rEEEEANGHS SlUfs LOoHAHAIRWST hifRESIMEed for the baseline is
dependi ng on 1a) aagahelb d¥anplusitiy iYjvdrasibr ippakides a MWRHEEH 52206

PCT/ NLOO/ 00125 9 d) breedin IirBe ea} clinical healt ’tLTH)é' sex.. 5 The nost

i npoPt arto PR TFHE TPt abih N0 CTHE UM S LMt uth ng t he

basel i nbaarertied gomllatione e gexdforferd Tt itamy immrpessesatiedl fror at

| east s f i e. . An WV 0 i Ni ng a nunber
of ref e?r{egﬁj esr%%easlt%%j[ %%&1 ' \Sﬁ% act elr‘ﬁg%aﬁ%%st%? cgﬁ acterium of
whi ch i tParE ioher tdrauRs 9% haiwania jgre Hel sy kbzedhar fidenlified

ampl i ficatipn And &86EFdahdSNir b GEAPE) MR pASs SATPL o i orPe; 4 reat ed.
The presence and/or abundance of theése bacteria in intestinal tracts can be
det &Pmi rpwrddet lofe + hen e igs iotedbsit ecat ugplaceuiberexisying

char act g{dsStd€ RRAKS- i N d AWNatd OISO PH QYdidheSode B hd, agcaudidg to the
i nvention, wherein the analysis invqlves deternmning the relative abundance

of ni cr rorighi iNREET AU dF 35T SR BT nEteRt bia: AnBVEH S ferfisi ng
si nply whatdiemaae feat 16 et drse v i dny@ hepdid hyow af i sdudrncai mpat t erns

wi t hout even knowi.ng much about the consti.tuting bacter.i j s, can be done
once a GBI BT DRIy R LR | SRt A A RS HE ek ry
nmeasdr esdditadmasel satd v el iadm et nefe neend gnick ssemiced absketioe. of peaks known to be

present int fl t i 'v'dﬁg! e WM now rom whi ch
or gani sns sai tpeaa O?qoer%lsgelqzr\aar{bgl.aé él*n cdo]{}l{rjéseeé the cgatr#}%@;ge?#(i gir?&egii;%r e
bact er i @rafdaas exf graparat ussihifiead, ter itdemtaual i «rrpeakk dfel ong to

whi ch m GrRr W9 SMBAfedO plasdudds, Fuaicds PeaksSagdheohedgd 30 gnd/ or the

area under the peak, especiially in conparison with other known peaks is a
measur e ForetE R UMY T AU PRI or YR Hieseit 3h A sanpl e.
Thusot hecdrsteit drewed S0 THeo Vi e tai et ghosh Bieor i gk Had tdrealh Tvientron,

whe o 1 il Ay e eLVe IS Rt 05 STRNNE, L, A dapaone 8%
i nvent i el gy W dessr i WiraynoBdtoiniew kiendigrions in the same
procedure.
Generally the sample will have to be pretreated, e.g
25 homogenised in order to make the nucleic acid accessible for
amplification. The sample may be taken from any vertebrate
having an intestinal tract and a bacterial flora therein.
However, mammals and birds are preferred subjects of the
present invention, especially humans and domestic animals, in
30 particular cattle, poultry and other livestock. Amplification
of nucleic acid should be selective in that the choice of
primers should be such that a representative amplificate of
all or at least a representative number of micro-organisms
present in the intestinal flora is obtained. If the primers
35 are chosen well the further details of the amplification

technique employed are less critical, so that any



WD 00/ 52206 PCT/NLOO/ 00125 10 perform ng a method according to the

i nventi OQNGQWZbél ng primers for anplification, restricti Y170k ﬁsf or

di gestion and optionally at |east one reference sanple conprising naterial
derived fromsat |east one pure bacterja culture. 5 Preferably such a
testkit conprises at |east one refererce pattern as described herein
before. Suitable prinmers to include in a testkit according to the invention
are pri smps idecarednf membhald g:aedb@eqwatﬂcealtﬁqi@ksaan@ prd forrreed .on

enabl es e t iGN Qf e s can be
devel opg(i}E I‘:-li bg?lao(% t(?l Er)ers are %gg% %mqﬁb%i%?awlil%ces
Pref er abP ®€ ﬁ@é@ﬁf“@ﬁ@dprhméﬂiecmﬁ%@ﬁlﬁée@eqﬂéﬁé@ art, dependlng
5" AGAGT EEGQB@CE%IGA&% Kind foineHieral, ROy sl Wpderd f@tﬂwe

t hereof. A function derivative qr fragment. is a 15 pri rrer havi ng3
sequenc&tehi dNPR&Sd é(‘ REifgess e ls dfrahde \Aiqug%lhtq‘r’“fq’%l #q gitthi3 Sequence

basepai h&chdmlmsaasﬂnltw@a\lefyy t@ieq;sahyul rbet e nddtidd tho of e eard gi nal
sequence sa that th e, or, simlar nucl acids ar obt ai ned after

anpl i fi Egtl ﬁeqﬂ?nﬁﬁot hprlesf EFEEF N itk l'i,eorﬁﬁ%efetf T Stjuence
5' CCGT CAA@E@@EEER@@EB% igr thef umitdsomalalf rfAgrrento fardheorsuleyd atat itee

t her eof % \é%nt PRS0 1OVYIERS . trgﬁsence a testkit according to the

i nventi o8 et érm ni ng presence or 25 equilibriumin
i nte®ti Al spaet eeisgls @ aeptes BGR aﬁa’i@dbﬁemﬁ‘\ﬂbef ore. The invention al so

provi degnthamias rafeat sTathed 2aeRrdag o Qitihe ddi eptjedns for | detar m ni ng

presence or absence of equilibriiumin i'ntestinal bacterial flora. 30 Wth
t he t er fPeCitfdst ifrgomandsasaadhrded 108 Rnad vitdghtofa theorfresruesat /in the

di gest i peekeact /suBseazd lYe duit.esfl Male tredfectiife StidTRebrddit fersophagus
the nmouth or beak ar d;helr] 5 s of, or close to, the digestive tract. Thus

i ntesti AR PoFE "&dmp £ dfert § FIRCHRAarte TPkl ose to, the 35
di gest i ve fifleaeint iatWOtoE/ 52206 iIRCHMNIA/dMEAMme] fifven nﬂmﬁSrﬁpiadmN’mds of

the | NVERLLON R ACHS Auiudidd UndF AN Al ST abi of ogi cal

sanpl e suspect cont feren i'ologi cal
or gani smsMbAY efamsisé rofctd ani @W&ﬁa}gﬂéaltftartgarmrgmn @aé;rﬁﬁmmmldﬂ 5

bacteri yg pRagGed’ Whih fdHEUS OlsWEaH e %%{H?Jﬁna‘ﬁldﬂ Wb plpgi cal flora
can be obtained fromany source suspected of containing a variety of

mi cr oor §RAFEMS IROSF STEHNP ISHiP FHPIES SHERNREE f rShathie’si gest i ve

trags, mﬁqd@rr@feeralaioynidse i egidrtalt He atdatd tofl £ Sd@aindlo the 10
per son n the t. the. neans and netho of t he i.nvent.i Lon may

| I_ed
P50 he SEE Bt S rrg LY R e SN T G SRR
nat eri alisi motuclegies sacivd t@omcmnhufgr foeodsi.cultan sniclrearonagart fwengperaswh

skil | ed rtetharstuftftl%teé%cHo?\fﬂaQ%e%Hglm P AEANS, 312 1kl 1M ted to

intestinal 15 tract bacteri al ora but are | e typing of
ni cr obi BRsgeEas Cfohealitdm ViR edrsen o refiatadsly STE VT FB0 P es,

f oogk addiaht bV a 1WRSA Qrﬁﬁt\ﬂrdu@];s S\ﬁltllrﬁ C%Cxttal\Nttyh ﬂrft%xtﬁl@ 4148 diven. ”Eant a
coIIectl nof m cobi,ol ogi cal %g}%@gf tgthe erm cterial flora'
meant a fForsSH 15tdo r’ierme(?ot A% cifé?‘{\ﬁé’cfl'f %Pﬁtt he digesti ve
tract, [Erebtieallsy dgike ngitresicvaait tireidrmabiod mwentdbaiwidd . bEhexpl ai ned in
or € dEt%|11 %.t@%;gglngég J%ﬂgﬂgénaggﬁgéﬁng a set of restriction
enzymes capable of doing just that. Typically the enzymes
30 should recognize sequences of 4-8 basepairs, which enables
selective digestion to enhance the information present in the
amplificate. Typically at least 10 different enzymes are
used, but usually no more than 4 enzymes are necessary.
Examples of useful restriction enzymes include, but are not

35 limited to CfoIlI and HaelIllI.



25 MATERI AL AND METHODS Sanpling Parts of the intestinal tract were,
|solatedQ98§ during 30 post nortem exam nation. In pq*ht fofs

wel | - define par of the ileumbetween the exit of the pancrea |c uct and
the Mckel's Diverticul umwas used. 358 Endoscopi al investigation is used to
coll ect sanples fromparticular parts of the intestinal tract during life.
WO 00/ 52206 12 Faeces were obtained fromliving individuals. Conservation

and traf@oranalREEiNL G 0T rastgHmied anpld hiratmdamibe adorel on any i ce
| medi atyel i A (@lp40ld it '&%a%df&m@rts@eué& tdie,d ahor af@ideidt arrival

at the laboratory, sanples were stored at -20C. Materials 10 * Lysisbuffer

DNA- ext razfd{qson 1("}3@36-’91501&]@2-” PNA drarents g TFF@ Pers @iegiehdgia B 200
15 * \agitsaldtdpudNA-EX tgeltd d toihd pH diethod de gfﬂti@\l o8 WisTRI'S Aqua ad

200 m %)%;po[?sEe_ssmlur} It r]e [?:I\éAseeXcgf act | Onsa?n’lp715esmha|_\|fc::i1n93 £o be analysed
some kind of automated system is of course preferred. Good
examples of methods for automated analysis systems require
possibilities to separate and quatitate DNA fragments. For
instance for the present invention the ABI Prism (Perkin

10 Elmer) is suitable. In order to be able to analyse the
pattern in the way of the invention it is preferred to
compare the result of amplification and restriction of the
sample with at least one reference sample. Some reference
should be available for comparing a present state

15 (equilibrium) of a certain animal with a healthy
state(equilibrium) of the same animal, another animal orxr
preferably a group of animals known to be generally healthy.
The more information is present about the healthy state, the
easlier it becomes to see differences between healty

20 1intestinal floras and floras related to pathological
conditions or related to general health problems. Of course
the comparison is most reliable when samples are taken in the
same manner under similar, if not the same, circumstances. It
will often not be necessary to make direct comparisons

25 Dbetween samples, it will generally suffice to compare some
kind of test result (numbers, barcodes, graphs, patterns and
the like).

Standardising the picture of bacterial flora can be done e.qg.
in the following manner.

30 To enable interpretation of samples for various purposes, a
baseline is established of the intestinal tract of poultry
and faecal material of pigs.
The choice of animals used for the baseline is depending on
a) age,

35 b) housing,
c) feed(intake),



10 g Di atonmaceous Earth Aqua ad 50 ml 25 Sanple preparation 1. Sanple

handl i ngwa od/d3k@st i nal tract Approximately 2 cmof the spegii@dobasati on
was sliced 30 | engthwi se using a scal pel. The entire contents was

transferred into a sterile tube. b. endoscopial biopsies and faecal
material Sanples were transferred intd sterile tubes. 35 2. Honpbgeni sation

WO 00/ 52206 PCT/ NLOO/ 00125 13 M xi ng by manual |y shaki ng was perforned

until t@& bubedangelwss vi sually honobgeneous. 3. DNA-extraction 5 a.
Quant it ¥y Apps aXkLaRt gk¥1@n2 g of honmpgeneous naterial was used. In cases of
wat ery sanpl es a volume of approxi mately 250 ~1 was used. 10 b.

DNA- ext £AcBPSn The DNA-extraction was perforned general |y according to

Boom s nethod. * One m of |ysisbuffer was added to the honbgeneous sanpl e.

Lot

g for 28oaecandsing the bapeliakanndivahet rcangller red Heo taestieat. IBdsube

ZﬁﬁnSion was vortexed for 30 sg onds anggpla ed

5
BomR: " TRBOREHAT ASPREtaqEn i SRR AL e d R ARG

contai ning.50_=1_of .DE-sol.ut, e ensi.on vortexed . 2Q for 30
seconds?agﬁgrEEﬁPPi%§§€§%§%d1§§60£? f%%% 50 %?c§%%§¥i:ré§§mgpéi er renoval

of the gupennabawme, five washing steps were perforned:

10

15

20

25

30

35

An easy way of obtaining a number of references is subjecting
pure bacteria cultures (of a bacterium of which it is known
that it is present in the intestinal flora) to amplification
and restriction in the same manner as sample will be treated.
The presence and/or abundance of these bacteria in intestinal
tracts can be determined based on the presence or absence of
(a number of ) characteristic peaks.

The invention also provides a method according to the
invention, wherein the analysis involves determining the
relative abundance of micro-organisms included in said
intestinal flora or even determining simply whether a pattern
is within a healthy variation of patterns without even
knowing much about the constituting bacteria. This can be
done once a collection of healthy patterns is available. Thus
one merely measures the relative abundance and
presence/absence of peaks known to be present in the floras
of healthy individuals, without knowing from which organisms
said peaks originate.

Of course the earlier mentioned pure bacteria cultures give
the possibility to identify which peaks belong to which
micro-organism i1if so desired. Of such peaks, the height
and/or the area under the peak, especially in comparison with
other known peaks is a measure for the amount of a certain
micro-organism present in a sample. Thus the invention also
provides a method according to the invention, wherein the
analysis involves determining the amount of at least one
micro-organism present in said intestinal flora. In another

embodiment the invention provides a diagnostic testkit for

17000



1. 200 ~1 wash-solution, 25 2. 200 ~,1 wash-solution, 3. 200 ~.1 70%

Et hanol , ~.1 70% Et hanol, 5. 200 fr.| Aceton p. a. pey gllet
was ai r-(ﬁ?g‘g& %6r 15 minutes at 56 C. 30 * The pellet was ngIsNuL-sBB@%lged in 75

~1 ddH20 (overnight 37 C) . * Finally,4ythe supernatant was transferred to a
new eppendorf cup and stored at 4 C WO 00/ 52206 14 PCT/ NLOO/ 00125 PCR
Pol ymer ase Chain Reaction was performed using 1,5 ul DNAin a total

react i oPe¥SoFRE NG a1methpd Eaaosding Wmiihe VSt i3 \GRMRES ing 07

uni t/ ~t i mids Moy (a%\%irﬁmdgtif&f,m%rélémcbtidrﬁ\@fmdy | 78¥ )digE¥iRoA 200 MV
an

and 60 nmM KC1, 12 le 8,3 f8§ mM Mgd 2. Priner sequences: Forward
5' -AGAGWF‘G&P&@P@@%%&@%‘ ORF tRENET & P EBREET 1% PCR

pr ogr anmatek i@iclderdfven MrosaE Neadi oynd eurd Bbtsaca D ltdiresec 56 C 2
mn 72 g 1 ffeﬁrd of USC m_n t7e2s .Qto c'b%)el' FeAéMaLttableé S‘I;:E'I;mBeotlhe erli,erreres wer e

| abe? | ed Wi aﬂ oFesg’erﬁ pro g (T enanl e dut onated anal ELEE “fie pur pose
of thi spetaetinorrs slemvrmsd fHegstimoheforms. nany 25 bacterial organi sns as

possi bl &1 Elic Oahily deSHldihdd) AP AU 1 S 1td O

Restriction digestion was performed on the PCR-products t
invention are primers derived from aligned sequences. This
sequence information enables the selection of homologues

10 sequences from which primers can be developed. Preferably
primers are chosen from ribosomal RNA sequences. Preferably
at least one primer comprises the sequence 5'-
AGAGTTTGATCCTGGCTCAG-3' or a functional fragment and/or
derivative thereof. A functional derivative or fragment is a

15 primer having a sequence which basepairs with the sequence
with which the original sequence basepairs or with a sequence
very closely in the vicinity of the original sequence so that
the same or similar nucleic acids are obtained after
amplification.

20 Another preferred primer comprises the sequence 5'-
CCGTCAATTCCTTTRAGTTT-3' or a functional fragment and/or
derivative thereof.

The invention also provides the use of a testkit according to
the invention for determining presence or absence of

25 equilibrium in intestinal bacterial flora as explained herein
before. The invention also provides the use of a method
according to the invention for determining presence or

abgence of equilibrium in intestinal bacterial flora.

30 With the term 'intestinal flora' as used herein is meant a
flora present in the digestive tract such as the intestinal
tract, the stomach, the oesophagus the mouth or beak or other
parts of, or close to, the digestive tract. Thus intestinal
flora samples may be taken from any part of, or close to, the

35 digestive tract.



30 different restriction enzynes, such as Haelll GG CC, Cfol =Hhal ) GCG C,

Taql T C@Edyoddaidsd G ANTC, 35 Mspl C,CGG Pstl CTGCA G, %ﬁﬁ P6 15
H nDI Il A AGCTT. PCT/ NL0OO/ 00125 AnaIyS|s Si ze anal ysis of the ragments
was performed on an ABI 5 377 DNA Sequgncer using fluorescently |abelled
prinmers. The conditions of the tun on the ABI 377 Prism Sequenci ng system
were as follows: ABI. Col|ection software version 2.1 with well-to-read

di st ancEN8eMEARS, ARA RECROAGI PEoRbe300TSRt16D AKe 2009RPSEEY SMLtER time 5

hours. £8rStre- aﬂaltyshs WS apati bebbed1vgiag 1ABRmakt walkpedta@eioracki ng,

GEnotyper Dat a_anal ysi s erf.armed _usin G%n %can 3.1 and Cenotyper 2.0

Sof Ly GOHERSP AP St FEFRE HaRhr BLEGPEPE MCFPRIEIGaS C2ts BaREETR ur o

bacteri An Sgaepat bécaemialobtipdbgicasd ergan@hasusldmynmﬁmﬁfbfngens

Sta I aur [ L novi um
R{y 8& 88¥§ ho§ gﬁéaﬁgBhgéggu% b %%ng%% M{ fsy

obac er lac Ilae
Enterocmccaebanb09$eaﬂoﬁﬁnas aenugenobaameﬁd ﬁ§@m aﬁyrsb@m@mces Pol yner ase

Chain Regg éeeeascﬁeésmgeﬁlhgf a Gak3et refequ%%o allsheCul ture bacteria.

The size o PCR- product _1 3 speci for each-bacteri'um Restriction
enzynespéaﬁesébégeaaité SABRLPS 9/Saoﬁﬁﬁﬁéﬁdoffrpﬂhﬁﬂ%ntdégeﬁﬁé‘@/&r&lclt picture

of fragﬂaatspaét@fabm PeR a.tﬁdeat&aalt BQa@%G ok restniset '&%a@n%bmgler esults
0 B PR SEl R SR, BReChHUE e Bt ety Ligd 1 e
invention may also be used to determlne and/or trace the kind
of plant and mammal material in nucleic acid containing
foods. It is clear to the person skilled in the art that the
disclosed methods and means are not limited to intestinal
15 tract bacterial flora but are indeed suited for the typing of
microbiological flora from many different sources, such as
food samples, food additives, waste material, soils ect.
With the term 'flora' is meant a collection of micobiological
organisms. With the term 'bacterial flora' is meant a flora
20 present in, obtained from or derived from the digestive
tract, preferably the intestinal tract.

The invention will be explained in more detail in the
following experimental part.

25
MATERIAL AND METHODS

Sampling

Parts of the intestinal tract were isolated/obtained during
30 post mortem examination.

In poultry e.g., a well-defined part of the ileum between the

exit of the pancreatic duct and the Mickel's Diverticulum was

used.

35 Endoscopial investigation is used to collect samples from

particular parts of the intestinal tract during life.



Interpretation 1. R chness 35 The results of the analysis are vi sualised i.n
a figure, i peaks corresponding to the size of the ?ﬁﬁgts

WO 001 522 gh@é&@gﬂ NLOO/ 001 25 These peaks generally are re te

bacterial species. The nunber of peaksydentified is an indication for the
total nunber of bacterial species. Using information frompure cultured
bacteria, this also provides information on the 5 presence or absence of
specific bacteria. 2. Evenness Furthernore, the peaks provide infornmation

on the redadédyewsvantbtyinédeaehbn DNvingomeatividiglsati o of the

DNA- fragnments 10 based on peak- hei ght and peak-area can be used to estimte
the nunber of certain bacteria present in the sanple. Polynerase chain

r eact i orcensefesetiordandf brangpoxhrri ed out after DNA extraction form pure

cul tyre bac %f%%aWe;@ ut saug! £5: 580; b di eé%% %89 Eﬂméﬁfaﬁgiﬁggfggggg 17

bact éri a” ar over nln |y presen absent
Fi gure I@@bh@@tl¢mn¢m@00r%0&26rt¢@uﬁ@stbﬁeléh@r®§@§Yas illustrations of

some of ihe, PpmiolstStﬁgaiagaﬁatgfgur§§m,g,1@§dw2rée9£s§sat athe; PNA: pat terns
of 5 three m crobi ol ogi cal populatlons obtained fromthree individuals.

Figure 1 shows DNA-fragnents with sizes ranging from1.00 to 900 basepairs,
wher eas m&gurﬁaﬂsshows DNAf r agnent s bet ween 300 and 600 basepairs. Each

peak |n ihfyéi f?eée ﬁgsggégact eCIth DNﬁ fragnent.

142,5 g GuSCN
4,8 g TRIS
1,63 g EDTA
Aqua ad 200 ml
15
* Wash-solution DNA-extraction (pH 6.4)
142,5 g GuScCN
4,8 g TRIS
Aqua ad 200 ml
20
* DE-solution DNA-extraction
0,75 ml HCl 35%
10 g Diatomaceous Earth
Aqua ad 50 ml
25
Sample preparation
1. Sample handling
a. intestinal tract
Approximately 2 cm of the specified location was sliced
30 lengthwise using a scalpel. The entire contents was

transferred into a sterile tube.

b. endoscopial biopsies and faecal material
Samples were transferred into sterile tubes.
35

2. Homogenisation



10 The DNA-fragnments for three individual chickens were based on sanples
f or m t hewgypidesygm Two sanpl es were derived fronlclinicalb&Thﬁﬁ?Mhﬂy'
i ndi viduals (A and B), whereas one sanple represents a 'non-healthy’
i ndividual (€. The non 15 heal thy ingjvidual showed one najor additional
DNA- fragnment (rmarked 'Additional') which was not present in two 'healthy'
individuals. Figure 3 and 4 illustrate part of a procedure to test for
bact er i Mixd08r BY oRaRuRA LT 6hpEKAST WesuPerdorsies swdwlt fidte 2obstaacedi snct
di seaseygangikih,aN8ySapRbeeneslishi t the same clusters, whereas bacterial
vari ation can easi ?’y be identified with our technol ogy. Bacterial clusters,
or species are identified through DNA25 fragnent size, using base pairs.
Figure 3. Byphotsmtratteébaven sanples are shown. Each sanple is based on a
spe% men fromthe igtgsti nal tract fromclinically healthy chicken at 3,5
weekKs of age‘f"‘S HYARCEe¥st four maj or bacterial clusters are present,
wher easApptewinthelybacReg af dpeogencaus pacseritali wasonmsenf. time sanpl es as
wel | . Two_LSSU@S erewi th i Ll ust ed A QL Gl S Aar sent in
all sanp 3%3 gg E.gr:%ﬁg F% %?&eand%ﬁ%gﬁteogfbggg%ﬂg{émp%r%é I’ltZ%IOS “‘é’i ?’rtagr ent in
WO 00l 52866.18 t he sanpl es. PCT/NLOO/ 00125 Figure 4. A total of four
sanpl es are shown. Each sanple is known to exhibit large differences at
common bacterial/germ5 counts. Two issues are illustrated here. A Qur
procedur e i sPel BEAr§XEZBEEEE 0f identifying simlar, large, differences as
det ect edghknpitAcege-AeQRl WasSperRiFesmad Behied 109uURlerdigPee fic groups
in the gernycountﬁ éhOW/lO i dentical DNA-fragnents, whereas these fragnents
are not PBPBs&nPeFA°Pne sanpl es without these specific bacteria.

* One ml of lysisbuffer was added to the homogeneous sample.

The suspension was vortexed for 30 seconds, and placed at
15 room temperature for one hour.
* The suspension was centrifuged at 15000 - 17000 g for 20
seconds.
* The supernatant was transferred to a sterile tube
containing 50 pl of DE-solution. The suspension was vortexed
20 for 30 seconds, and centrifuged at 15000 - 17000 g for 20
seconds.
* After removal of the supernatant, five washing steps were
performed:
1. 200 pl wash-solution,
25 200 pl wash-solution,
200 pl 70% Ethanol,

200 pl 70% Ethanol,

n o wN

200 pl Aceton p.a..
* The pellet was air-dried for 15 minutes at 56 °C.

30 * The pellet was resuspended in 75 pl ddH20 (overnight 37
°C) .
* Finally, the supernatant was transferred to a new eppendorf

cup and stored at 4 °C.



B. This new technology is identifying additional information conpared to .
the ' cl aggh Geka26€r M counts, because our nethods are inclugy %/]m%ct erial
species in one analysis. Even 15 unknown bacteria are inclu edlf

001 52206 19 CLAI M5 PCT/ NLOOI 00125 1. A,nethod for analysing the conposition
of a m crobiological flora, conprising providing a sanple of said flora,
selectively anplifying nucleic acid present in said sanple, subjecting the
anplifi & to restriction digestion 5 and analysing the resulting pattern
of rest ity AR Redacti dRLRAS ROy dPirkd al B ki1 Vhex eid sai d

m crobi ol ogi.cal flora is bacterjal flora. 3. A nethod according to claim1l
or cl ai MOEAMWAFAS T Tui P HI: £ s Tt vePTroh1HE ARSIV N act. 10 4. A
met hod geAgmErgd o Aryonmial/al)ai M imeks WIEI BinM o E R NS i gndONpri ses
conpari son of the ,restricncﬁon pat t ern of t({:e sgﬁr}ﬁ]le wi th at | east one

r ef ePendEVSRIeRF M) AN M hfd &9 BC1 ket dPh sai d reference
patternHc qaris/jed dradom 8 M eidedlct eria cul ture. 15 6. A net hod accordi ng
to any one of the aforegoing clainms, wherein the anal ysis involves

determ ning the rel ative abundance of m cro-organi sns included in

i nt esti rrdinfdorsequEnceset hod accordi ng to anyone of the aforegoing clains,

wher ei n g e, angl Y 1s Adakales [¢et@idied 4t he aﬂgiggi'f%llwat 20 | east one

m cro-organi smpresent 1n sald Intestinal flora. agnostic testkit

f or 1per ReMenRE a P REFTEAATHTECTT TRAGIRIoe of bakehf BEBgoi ng cl ai ns
conprising prinmers for anplification, restriction enzynes for digestion and
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2 min 72 °C

1 cycle of 5 min 72 °C
20
Both primers were labelled with fluorescent probes to enable

automated analysis.

The purpose of this reaction is an amplification of as many
25 Dbacterial organisms as possible. This generally results in
about 50 fragments.

Restriction

Restriction digestion was performed on the PCR-products with

30 different restriction enzymes, such as

HaelIll GG'CC,
CfoI (=HhaI) GCG'C,
Tagl T'CGA,
HinfI G'ANTC,
35 Mspl C'CGa,

PstI CTGCA'G,
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Pure culture bacteria.

Several bacterial strains as e.g. Clostridium perfringens,
Staphylococcus aureus, Mycoplasma gallisepticum, Mycoplasma
synovium, Ornitobacter rhinotracheale, Escherichia coli,

20 Lactobacilliae, Enterococcae and Pseudomonas aeruginosa were
used as references,

Polymerase Chain Reaction as described before is carried out
on pure culture bacteria. The size of the PCR-product is
25 specific for each bacterium.
Restriction enzymes can be used to identify a number of
fragments.
The overall picture of fragments after the PCR and after the
use of restriction enzymes results in a 'pattern' of a pure
30 culture. This pattern can be identified in any intestinal

sample depending on the amount of bacteria present.

Interpretation
1. Richness
35 The results of the analysis are visualised in a figure,

showing peaks corresponding to the size of the DNA-fragments.
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Furthermore, the peaks provide information on the relative
quantity of each DNA-fragment. The ratio of the DNA-fragments
10 based on peak-height and peak-area can be used to estimate
the number of certain bacteria present in the sample.
Polymerase chain reaction as described before is carried out
after DNA extraction form pure culture bacteria. Thus,
samples can be interpreted to see whether some bacteria are

15 overwhelmingly present or almost absent.
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The DNA-fragments for three individual chickens were based on
samples form the duodenum. Two samples were derived from
clinically 'healthy' individuals (A and B), whereas one
sample represents a 'non-healthy' individual (C). The non-
15 healthy individual showed one major additional DNA-fragment
(marked 'Additional') which was not present in two 'healthy'
individuals.
Figure 3 and 4 illustrate part of a procedure to test for
bacterial overgrowth in broilers. Illustrations show that
20 under disnct disease conditions samples exhibit the same
clusters, whereas bacterial variation can easily be

identified with our technology.

Bacterial clusters, or species are identified through DNA-

25 fragment size, using base pairs.

Figure 3. A total of eleven samples are shown. Each sample is
based on a specimen from the intestinal tract from clinically
healthy chicken at 3,5 weeks of age.

30
At least four major bacterial clusters are present, whereas a
few other bacterial species are present in some of the
samples as well. Two issues are herewith illustrated
A. Major clusters are present in all samples,

35 B. The relative number of bacteria present is different in
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sample, subjecting the amplificate to restriction digestion
5 and analysing the resulting pattern of restriction fragments.

2. A method according to claim 1, wherein said

microbioclogical flora is bacterial flora.

3. A method according to claim 1 or claim 2, wherein said

flora is derived from the digestive tract.

10 4. A method according to anyone of claims 1-3, wherein said
analysis comprises comparison of the restriction pattern of
the sample with at least one reference pattern.

5. A method according to claim 4, wherein said reference
pattern is derived from a pure bacteria culture.

15 6. A method according to any one of the aforegoing claims,
wherein the analysis involves determining the relative
abundance of micro-organisms included in intestinal flora.

7. A method according to anyone of the aforegoing claims,
wherein the analysis involves determining the amount of at

20 least one micro-organism present in said intestinal flora.

8. A diagnostic testkit for performing a method according to
anyone of the aforegoing claims comprising primers for
amplification, restriction enzymes for digestion and
optionally at least one reference sample comprising material

25 derived from at least one pure bacteria culture.

9. A testkit according to claim 8, further comprising at
least one reference pattern.

10. A testkit according to claim 8 or 9, wherein one primer
comprises the sequence 5'-AGAGTTTGATCCTGGCTCAG-3' or a

30 functional fragment and/or derivative thereof.

11. A testkit according to anyone of claims 8-10, wherein one
primer comprises the sequence 5'-CCGTCAATTCCTTTRAGTIT-3' or a

functional fragment and/or derivative thereof.



$10%XDX& ()--1t& $L0WN'& ()--1p& $10%J& ()--xyzmez{{{z[ 9+C 10X" X" ! ~&
$1096¢" X" &' ()--& $10%& ()--!& $10% BFB& ()--! & $10%KK& ‘

2100 ()WONSESS 57008 1 & () - {{{ (LNl | dBC Pmmroofons

10X" X" 1 ~1 * #109%8F8& () - ! #10983& () - ! S10%E& ()-Y 10%@& ()- L0%@& ()- 10X" X"
10X" X" | | {{h| | dBC 10X" X" ! ~1 * #109%F8F8& 19 -1 #10983& ()-! SLO%E ()-Y

10%@% () - 10%@& | #10%88& ()- Nornal " "Heading 13]c¢" "Headi ng 23]c" "Headi ng
33]c" "iHeadUsg 43] @" teeaditngcEalrdinyHeadanyofia] OF 'cHeddisng -23] €or" Headi ng

83] c" " Headi c' A Refault. Paradraph Fant qip i in .

n ! &7 R REEE o RS en et e, ARk o P i, o, ABERSEAIAL K. vez
i[17_ bee§ensrRBERGFR-t x{| | YZ[\]~_ abcdef ghi j kl mopqr st uvwxyz{|}~6Ti mes
New ROMBRAY t;a8kCokr hemehiWdh aReel-dERl YW LADRE B claims 1-7 for

| HSR () *+, - ./ 0123456789: ; S oT EeeREE _

<=>Ra\BEPEREIL RREINBPERSTORRYZ pPERTCE) Ode PN TOBY st dAkeFFLppL

bacterial flora.



