- 3 JAN 2US1 Title: Storing and detecting nucleic acid adm nistered to a
solid carrier The invention relates to the field of nedicine. N%;g 047
particularly the invention relates to diagnosis. The inventioh ﬂ@c?@lly
relates to detection and/or quantification of a nucleic acid of ‘interest in
a sanple. 5 Infections with pathogens are commonly observed all over the
world. Such infections for instance include viral, bacterial, fungal and
parasite infections. Early diagnosis of an infection is often preferred for
efficient treatnent, which can preven& severe pat hol ogi cal synptons.
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ot her 10nf ¢ihé andbe fat isthrdivingahe guabityleiife Wramples of such infections :
comprise Hepatitis C virus, Hepatitis B virus, tuberculosis, malaria and HIV,
such as HIV-1.
The HIV-1 epidemic spreads readily over the world and with the spread
of the virus the circulating subtypes of the HIV-1 virus are no longer restricted
15 to one geographical place on earth. This development requires an application
of (nucleic acid) diagnostic tests that can detect all subtypes of the HIV virus

with equal accuracy and precigion.
The globalization of the-epidemig and especially the severity in resource-
poor countries (sub-Saharan Africa and south-east Asia) has driven the O
20 developed world to assist the fighting of infection in the less-developed
countries with access programs to pharmaceuticals. However, in order to
efficiently help HIV-1 infected people in the less-developed world there has to
be suitable diagnostics in place, for instance to monitor the efficacy of a
treatment. Such suitable diagnostics are especially viral load assays that
26  measure the amount of HIV-1 RNA in a bodily fluid, such as blood, blood
plasma, mothers milk, semen, lymph fluid, sputum, liquor, saliva and/or urine
of infected individuals. Likewise, suitable nucleic acid load assays are desired

for other infection-related diseases.



2 The current status of suitable nucleic acid | oad assays is of such a high
techni cal standard that these are not easily transferred toigggaglsﬁﬁ?ed at
consi der abl e di stance of technol ogical resources such as in s yhé An
Africa and/or south-east Asia. This requires significant investnment in
infrastructure 5 that is inpossible in the setting of these regions. An
alternative solution is an analysis of patient sanples in | aboratories in

t he devel oped world (for instance Europe and north Anerica). This
alternative is however inpossible t®exercise clue to |ogistic problens.
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- adm nistering said sanple to a solid carrier capable of at |least in part
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Wth a method of the invention a sanple, such as a body fluid sanple, is
st abtQ | Sdemperiameswol pe G nsedly e bow wihdly ieanThpeway o of taking (for

30 1 nst a8l LERNicA WMk 1sVery BRpddbivh AR RIEYS ROEHLERIAY ohrpnd De sent

o e ice at the place of shipment. The latter is often not the case in countries of the
less-developed world. Because of the costs and the unavailahility of dry ice the
remote testing of samples in laboratories (“service testing”) is not an option for

15  these countries and for infecied people in these countries. The pharmaceutical
access programs for less-developed countries can only be successful if diagnosis

is optimized.

The invention provides a method for detecting a nucleic acid of interest
) 20 in at least one sample, comprising:
- administering said sample to a solid carrier capable of at least in part
absorbing said sample;
- drying said carrier;
- providing at least a representative part of said carrier to a nucleic acid
25  isolation solution so that a representative amount of said nucleic acid is
extracted from said carrier; and
- detecting said representative amount of said nucleic acid.
With a method of the invention a sample, such as a body fluid sample, is
stabilized in such a way that it can be shipped from the site of taking (for

30 instance local hospital or lab in a less-developed country) and be sent to a




3 JAN 20 ? 3 service testing |laboratory el sewhere in the world by nornmal
| ogi stics neans, for instance normal postal service. Said nethod nakes
possi bl e shipnent of a dried sanple via surface mail to are tﬁ%@] or
detection of a nucleic acid of interest present in a sanple. od of
the invention can be perfornmed with techniques known in the art. For

I nstance, a defined anobunt of |iquid sanple can be admnnistered to a solid
carrier using a pipette. Said solid carrier is not critical and can conprise
any solid carrier known in the art, a8 long as it is capable of at least in
part absorbing said sanple. For instance, said solid sanple can conprise 10
silica. Preferably, wever, .sai.d solid carrier co ises filter paper. A
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dried by different techniques known in the art, 25 Preferably said sanple’is
dri edl®o siisacireferghly howersre syd pelid saminy commatses filier papet Arfldiftesent at i ve

part of a | i Loy .S 1ndi Y2 . nount of
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unireated filier paper like the 903 paper from Schleicher and Schueli, or

treated filter paper that immobilizes nucleic acid for rapid pu;‘iﬁcation. The

15 two examples in the field are IsoCode paper from Schleicher and Schuell or
FTA-treated paper from Whatman, which both are bactericidal, fungicidal and
virucidal, inhibits the growth of bacteria and fungi and kills viruses that come
in contact with the matrix, allowing for safe sample handling and sample
stability. Another example of a suitable carrier to store and transport dried

20 fluid samples is a device designed by Lifestock { US 5139742) This device )
contains a small knife with a capillary tube directly attached to it, which
enables collection, storage and transportation of blood that dries in the
capillary tube thexreby comparable to the method with the filter paper.

Said carrier can be dried by different techniques known in the art.

25 Preferably said sample is dried to the air. This is inexpensive and effective.

By a representative part of a carrier is meant a part which is indicative
for the amount of sample administered to said solid carrier. For instance said
representative part can comprise the whole of said sample. Said representative
part can also comprise half the amount of said sample. In that case the other

30 Thalf can be used to perform a second experiment. Said second experiment can




part can also conprise half the amobunt of said sanple. In that case the
other 30 half can be used to performa second experinent. Said second
experiment can -3 JAN?U ,'7 4 be a different experinment, or can be

simlar experiment. In the latter case a certain result can=bg Maﬁﬁ%@d in
dupl o, which is nore accurate. By a representative anount of nucleic acid is
meant an anmount which is indicative for the amunt of nucleic acid present
in said sanple. Said 5 representative anount can conprise the whol e anount
of said nucleic acid present in sai d4sarrpl e. Alternatively, said
representative amount can conprise a part of said nucleic acid present in
sai d sanp . ; s1] ' | ' rein at
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that i5f egdppesduraiive dotat dn vwripries tlewheladn®unpaf hddenickidadd ei c acid are
not di agnosed as being infected  _and, hence, do not get treatnment at an
appr opr i apeesent insaif sappian ditapaeiivelysaid penresantabing amenshcan gh anounts of

body fl ui A Hﬁg . . . | gs, were not suitable for
testing bgoc@ﬁggé igi’ﬁlﬂgl torfgﬁg F%%tgls@é\fee?%&zlgz%%@g%pﬁlzor I nstance, it has been
reported that Prf@abBbh methed efthednventivahiy predded Yhersis aibledsp 10dnal e bl ood
interfere with the polymerage chain reaction m xt ures becane deep

4) . PCR
br'dyn becofgample is pdminigtared topaid cprrien dare @réfaéa}ﬂwleﬁ 2500dgEts from

fittegsbl S. . TQ | £ 4 L. QB; ' S were treated
wth rir%t hgér%ﬁieblg%l g%nﬁgﬁ%ﬂeg%ﬁ%x@a%ﬂﬁgﬁ @@.Pr%?@lﬁm"o v§§6 n fi(;xt ra step,

Wi th ri sksghpboltadminéteredtoanid daesisr. 'Withabhighlsasiple boluaty ldwstitdigsi des,
chelating pmetal ions are reported to_act as, catalysts for the breakdown of
DNA at a- B ghclelsagid %ftmwe%ﬁqaﬁat&m deleeted: A apajon dyapyback in current

detection methods is that only nucleic acid with a concentration above a
certain threshold value can be detected. This means that infected individuals

15 with a low load of pathogenic nucleic acid are not diagnosed as being infected
and, hénce, do not get treatment at an appropriate early timepoint. Until the
. present invention high amounts of body fluid samples, such as blcod or plasma
samples, were not suitable for testing because inhibitory effects were observed.
For instance, it has been reported that hemoglobin and carbonic anhydrase
) 20 present in whole blood interfere with the polymerase chain reaction (4). PCR
mixtures became deep brown because of the elution of heme and its
degradation products from filter blotters (5). To improve a PCR amplification,
specimens were treated with methanol before the PCR reaction (6). This
involves an extra step, with risk of contaminations and less reliable test
25 results. Besides, chelating metal ions are reported to act as catalysts for the
breakdown of DNA at a high temperature with low ionic strength (7).
Surprisingly, with a method of the invention high amounts of sample
can be stored on a dried solid carrier and subsequently analysed. None of the
above-mentioned inhibitory effects are observed and treatment with methanocl

30  as a precautionary measure is not necessary. With a method of the invention it




Surprisingly, with a nethod of the invention high anobunts of sanple can be
stored on a dried solid carrier and subsequently anal ysed. None of the
above-nmentioned inhibitory effects are observed and treatnent wth ne;Q@Pol
30 as a precautionary measure is not necessary. Wth a method ef3 tial iiu!
invention it 5 is now possible to analyse |arge sanples for the presence of
a nucleic acid of interest. Hence, |ow concentrations of a nucleic acid of
interest in a sanple can now be detected. A nmethod of the invention is
suitable for screening individuals foP the presence of one or nore specific
pat hogens, such as HV-I. 5 Alternatively an individual suffering froma
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can for instance be done by hybridisation protocols using different kinds
of probes.nﬁVﬁJeldﬂmcﬂ:&ch@met}m&lnﬂthammon(issl@ttdnlﬂtfmmscrmmequence of the

| ei i d.and | vzi t hi for..h I i t.h
nuel of 26l ANt ARl el D9 Ll seaence: ot chomlony Wk sppinow
provi des aARRHMeR ah MEdivIMAT baihing QORY 4 3isB8kd, 889 HikY bPPuffsiigl nucleic

acid of interest. 15 In yet another enbodi nent a nethod of the Tnvention is
provi ded fuber=iliscasd, danbelinvestigaied with quaeihiofliof the Iveptipsi Gudeyoretori s not

only possible with a pethod of the inyention to detect a.nucleig acid of
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sai d sanpl £;..\\ 4%11?3 ] S‘Hgé) Fh@ad' | 03, S0 1 unt of
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i sol ati on prulbels deihedifferenp kimlsdd peobesnAltetetinelyypéchniguesttown that, if <
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not onl t he, _presence, ut al so the
y saldpnuc e?.c ac(:aid o mteres%.

15 In yet another embodiment a method of the invention is provided
wherein said nucleic acid is quantified. Surprisingly it is not only possible with
a method of the invention to detect a nuecleic acid of interest, but also to
determine the amount of said nucleic acid present in said sample. With a
method of the invention no significant amount of nucleic acid is lost/broken

20 down during storage and/or during the isolation and/or detection procedure. In ; ’)
the examplie is shown that, if a method of the invention is used, a measured
amount of a nucleic acid of interest from a dried sample stored on a solid
earrier is comparable to the measured amount of said nucleic acid of interest
when said sample is directly subjected to analysis.

25 Dried samples on a solid carrier can now be investigated for the amount
of pathogenic nucleic acid present. Hence, not only the presence, but aiso the
stage of a disease can now be determined. I3 is now possible to diagnose
individuals of regions with insufficient facilities, such as inhabitants from
resource-poor countries. A body fluid sample, such as a blood sample, can be

30 colected on a solid carrier such as a filter paper. Said filter paper can be sent




stage of a disease can now be determned. It is now possible to di agnose

I ndi viduals of regions with insufficient facilities, such as inhabitants

from resource-poor countries. A body fluid sanple, such as a bl ood sanpl e,
can be 30 collected on a solid carrier such as a filter paper. Said filter
paper can be sent 3, "27 6 to a laboratory, for instance in \\ tgég nan
Eur ope. Subsequently the anmount of a nucleic acid of interest can* g«
determ ned and, hence, the status of a disease. It can also be determ ned
whether a treatnent is effective by determ ning whether the anbunt of said
nucl eic acid declines over time. 5 I% one aspect the invention provides a
nmet hod of the invention wherein said solid carrier is provided with at

| east two, s | es. Preferably, i npl es, are obtained fro he sane
i ndi vi dual®.2 F”é"‘%ﬁ?%ff‘é"r% ay‘l,cgé%msge&ﬁﬁ"éepe- S%fmea’ﬁﬁ’ e fE2sane body

fluid of 170 S Mals TRV, P il samml:e [ iTee two
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by a net hedh flko bé detorrdnéd whethéh atrestinenb & ¢ffetiea by detrdiinimgt he anount of a
nucleic acid_of interest [n _the blood of said individual can be tested in
dupl 0. Thhethes ghe mwnhﬁf%m@@@ﬁlp@taéulg@m@%pwdmever, each sanple can be
testedsby different persons/different institutes. Errors made by 15

i ndi vidual s and/or errors because of unreliable equipnent can be reveal ed by
an i lndependenﬂn%ﬁ%ﬂg@?};ﬁédﬂﬁiﬁhﬁpﬁﬁd@&ﬂa&ﬁtﬁﬁ&&iﬂh\eeineesﬂﬁniiWh@ﬁei:lz sai d t\g/o
sanpl es are_used for different _purposes. For |nstance, one sanple can be

t est ed fo?m@ﬁ@l‘gﬁ%rléﬁ’rW?l%lthB@@ﬁ%ﬁsétﬁeiSﬂ%ﬂphﬁi Peefexably, spid: sanpl e can be

tested fo - t.eri ! | @i ' h an be used
to-obt ai repfis BRpURleif HBELER bBin TaHELLE MiaRChiter Bl o RiGEe 20 10

| MpOr t ant afecobt&ell . fraah the sasha bbdy feidwfeanid mdividisinBaiddamplesedd fokar DNA/ RNA
or To determne ratios invQ]vin rebosonal RNA's. Many of these

g 0RNA'S or re
t est s10 hoinstance campzise dwealianpisiof blopd: Bach of sayh blpod samplasmea be
tested independently by a method of the invention. This way the presence

>

‘and/or the amount of a nucleic acid of interest in the blood of said individual
can be tested in duplo. This resulté in more accurate results. Moreover, each
sample can be tested by different persons/different institutes. Errors made by

16  individuals and/or errors because of unreliable equipment can be revealed by
an independent second measurement.

In an alternative embodiment, said two samples are used for different
" -purposes. For instance, one sample can be tested for the amount of viral

nucleic acid, while the other sample can be tested for the amount of bacterial

: :) 20  nucleic acid. Both samples can be used to obtain ratios between viral nucleic
acid and chromoesomal DNA (as is important for CMV), or for ratio between
mitochondrial vs cellular DNA/RNA or to determine ratios involving mRNA's
or rebosomal RNA's, Many of these tests, however can also be carried out using
only one sample.

25 In one embodiment, said solid carrier comprises a series of at least two
samples, taken at different time points. This way a course of a disease can be
followed over time. This embodiment is also particularly suitable for
determining whether a treatment is effective. For instance, a sample can be
administered to said solid carrier at the start of a treatment, and at regular

30 intervals afterwards. In this way the said solid carrier does not only sexrve the



25 In one enbodi nent, said solid carrier conprises a series of at |east two
sanples, taken at different tinme points. This way a course of a disease can
be followed over tine. This enbodinment is also particularly suitable for
determ ning whether a treatnent is effective. For instance, a sanple can be
adm nistered to said solid carrier at the start of a treatnentmaqhti

regular 30 intervals afterwards. In this way the said solid carrier does
not only serve the tt Alai 27ss 7 purpose of transportation device, but

al so for stable storage at anbient tepperatures wthout degradation of the
nucleic acid of interest. Such solid carrier can be sent to a suitable
institute after a certain amount of tine. It can then be established

whet her a pwpaseeiiransportation iﬁﬁcebbuilﬁlamfdrfstabig staregexnipambiest of pat hogeni c
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taken frongegridt e8RBEdehi ' o bttile Rlsti QU a dePf8h W@ ctmt &

pat hogeni c nucleic acid in each sanple can subsequently be quantlfled Thi s
provi des rfkhea hwt@ihshedtv&ath@ T trepteeifis sHiciertbydjuedidying fthe amoznénce
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is not hec gaepic %‘é é“ggﬁms‘?fﬁﬁ tb &BP&% II]L:J tan nunber
of them caxsb@&aﬁmﬂﬁ%&h@ysﬁdtmmcmi‘emefuﬁie once. Th' S saves tim and

money. Moreover, because sal d sanples are sent together, no storing and 15
sorting of sepeImkevis;e, mplesaambeﬂakmﬁnmes&amgsedhﬁnﬂuabﬁtmqﬁms getting
| ost |s d r To even no[.e accuraielg(ﬂ&uantlf an anount of a nucleic

aci d of ramopmgaf pathagemiciueleic agd ip gach, ABnmount of a
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ref erence nucl éic dcid can as we as a nucleic acid of
intere$d. diseaswsforrinsianoé whethprdhe afionat bbpathbgenin notleicacht irredses nt er est
can be determ ned %t# conparing a nmeasured anount of said reference nucleic
acid with P 288 %¥fst ered anount

It is not necessary to send each sample separately to said institute. A
number of them can be collected over time and be sent at once. This saves time
and mongy. Moreover, because said samples are sent together, no storing and

15 sorting of separately sent samples is necessary:. A risk of samples getting lost

is decreased.

To even more accurately quantify an amount of a nucleic acid of interest
with a method of the invention, a known amount of a reference nucleic acid can
20  be administered to said solid carrier. Said reference nucleic acid can be )
quantified, as well as a nucleic acid of interest. The accuracy of a
quantification of a nucleic acid of interest can be determined by comparing a
measured amount of said reference nucleic acid with the administered amount
of said reference nueleic acid. If said measured amount differs slightly from the
26  administered amount, the same is likely to be true for said nucleic acid of
interest, Hence, a measured amount of said nucleic acid of interest can be
corrected to obtain an even more accurate result.
Moreover, with a reference nucleic acid a representative part comprising
a part of a sample can be determined. If a representative part comprising a

30 part of said sample is provided to said nucleic acid isolation buffer, and the



fromthe 25 adm nistered anount, the sane is likely to be true for said
nucleic acid of interest. Hence, a neasured anount of said nucleic acid of
interest can be corrected to obtain an even nbre accurate resulg. &Qrggyer,
with a reference nucleic acid a representative part conprising %ﬁ?t“ﬁ a
sanple can be determned. |If a representative part conprising a 30 part of
said sanple is provided to said nucleic acid isolation buffer, and the -3 J
A~.1 s neasured anount of reference gucleic acid appears to be one third of
the admnistered anount, it indicates that the neasured amount of a nucleic
acid of interest is also approximtely one third of the amobunt present in

sai d sanphasufddBRoudt m‘eﬁ&@ﬁ@w&wf&é &éhi& aphbdrath PeIn¥khind Wil factor a

measured 5 anount of nucleic acid of the invention should be nultiplied if a
part of saiohinisterpd e ivindieates thagdhe maseisidamomnt ofsovwdéionciduf fer. A

reference pucgleic.acid is preferred ' spreads al ong, sai.d solid carrier
essenti al |°§“-lctﬁ _Sghsrwélswplé?&?ﬁ%&’?ﬁj% ‘gﬂbﬁ qyp‘%ipms@p. Lt$8fn that case it
makes no ghawid, iEfdib, 4l rdtbRARE afclelttctd 'SRt with witkl 8 imeakide@r 1S used in
a nmethod of the invention. 10 Another way of accurately quanification of the

nucl ei § acinbunft of ntheeisicid of the invexition shyuld be multighietis aparp6f ssidher nucl ei ¢
acids. In this way it,i,s possible, i.n, eithe he .sape reactiqon or, in
separ at e ﬁ@%’é’i‘? 5%9"1%‘%?’9?1@“‘#?@" Q‘é‘ﬁéscggi‘&ﬂ é“ﬁ‘?r'Ao‘f? rgRoe AL A sanpl es,
to establi: fhi LNA h‘ﬁ%%n&%\'ﬁ I
Vi ce-versfﬁg‘%ec}&g%y Rﬁ%}éﬁgﬂsﬁﬁg%e@ﬂﬂeﬂrﬁ%ﬁ%l 0 cou alg({;tsrrpri se
appl i cat i @ail hucleieteidofiatdrbet. Inthat chad itawakesun sigunifisgnidifferemee t he host,
e.g. the a t of mtochondri,al.DNA versus,_nyclear, DNA as a neasure of
ré@onse t PREh (ffgﬁi‘fﬁqmﬁg‘iaéﬁﬁ%'_md%seéé’?ﬁéﬁﬁhﬁa@i INYerHf rom a  pat hogen
versugnt h Shnitif e R CMG st nucl ear
DNA. ?lohe(r}&%[i)%%%#Pg%ﬁ%tl?}%qconp%e thggg%ll?nt o‘fbﬁﬁﬁﬁhﬁté@ H@ZI | 20 within
the fiel d relatiygriétekips amsintiofutbén huclejc adide. Innthisvayp it slpsesiblepin des a net hod
of the | n\gi,‘t telr %ﬂe gg‘n%tre erggctlsogl oq' in separate reactions, in either the same sample or

one of the other samples, to establish a ratio between any DNA and DNA, any

RNA and DNA or vice-versa, and any RNA and RNA target, The invention

15  could comprise applications to determine the ratio between nucleic acids from
the host, e.g. the amount of mitochondrial DNA versus nuclear DNA as a

measure of response to certain HIV therapy, or between nucleic acids from a

-pathogen versus those from the host, e.g. the amount of CMV DNA versus host
nuclear DNA. Other applications could comprise the amount of mRNA per cell
. ) 20 within the field of gene expression profiling,

The invention also provides a method of the invention wherein said
representative part comprises essentially the whole of said at least one sample.
It is shown by the present inventors that even with a large sample a reliable

25  detection and/or quantification of a nucleic acid of interest 1s possible with a

method of the invention. If the whole of a large sample is used, even low
concentrations of nucleic acid can be detected and gquantified.

A representative part of said carrier can be provided by cutting a visible
spot out of a solid carrier such as filter paper., This cutting can be done using a

30 normal pair of scissors, but can also be completely automated, e.g. using



representative part conprises essentially the whole of said at | east one
sanple. It is shown by the present inventors that even with a |l arge sanple
a reliable 25 detection and/or quantification of a nucleic acid of interest
is possible with a nethod of the invention. If the whole of a.Banae $&hple

is used, even low concentrations of nucleic acid can be detectéd and
quantified. A representative part of said carrier can be provided by cutting
a visible spot out of a solid carrier _such as filter paper. This cutting
can be done using a 30 nornmal pair of9scissors, but can also be conpletely
aut omat ed, e. g using e+ r, al7 -3 JA Lust' 9 equipnent fromWallack to

PSBS“O?“LU%C neRhoRCARUES b Bl off <AL e BBl B 7o) "Srtor
whi ch the Aﬁ@ﬂhb@w' o¥RAbyiag ths dysk ofstmcings j‘h&ﬁd vlrd’hl&h@tob:?élﬁﬁﬁé]@fy for

anal ysis, this pre- punched part can be_easy punched out 5 conpletely by

ei t her spaﬂlélsolgd mgnaﬁemhmbéheeam@ia Etﬂpn ed enddricdadt ardedldn theck tube
from Eppe B e ent ativ rt of said s ot C “?e used.
However |r]1a é’ ?50 ar¢HEm ?’ 33 hen ensur ed
that the d%%l@teﬁli?'eﬁ:hbﬁ tﬁ&gﬂ’éﬁ%’ffﬂbé‘& éﬁsﬁﬁ@d@h@&%{ﬁa BaRention, a

solid carrier such as eraﬁ)ﬂ per does not signifrcantly influence a
det ect i on lackitahe ﬁ:oanmndorﬁ; Dmrelﬂesenmmmapwaﬁsddmpot eirebeused. Ther ef or e,

t hod th t wh t
conpr i ses HOBAT HieyPreREreih i3 vBe g whale pouarr.dRE i ek SoPREIFAL HA hod of
the inventyRpcsalthis®l m@agarealﬁécotﬁnertewﬁ&s&hm %ﬁbﬁaaséohd]érﬁf’ sanpl es,

said representative part preferably Conprises one of said sanples. Said
r epr esent agvcheaspiilter merl@bemn@tﬂ@mﬁﬂnﬂmuiﬂmgmaacﬂeﬁectmnaﬁdfdlyl ng a nuq}ﬁl c

i d t bee pl d t
conpr | 1 ngIGAReHioR o ST SE T Bale et P or o FOURO e v
Al ternati Vﬁ'ﬂiﬂfe@fbﬁhﬁeﬂﬁﬂ%ﬁmaﬁtﬁﬁ@ past &Eﬁﬁﬁé&ﬁf‘ééseﬂtxaﬂ%othe%hole

of said solid carrier.

If in a method of the invention said solid carrier is provided with at least
15 two samples, said representative part preferably comprises one of said
samples. Said representative part can be used for detecting and/or quantifying
a nucleic acid of interest. As has been explained above, a representative part
comprising said second sample can be used for a measurement in duplo.
Alternatively, an other measurement can be performed.
20 | _ )
In one aspect a method of the invention is provided wherein said nucleic
acid isolation solution comprises a chaotropic nucleic acid isolation lysis buffer.
More preferably, a nucleic acid isolation buffer as described by Boom et al is
used. Preferably said solid carrier comprises filter paper, since filter paper is
25 cheap, well capable of absorbing a liquid sample and of ight weight which
facilitates transport. Typically, elution of the said nucleic acid takes at least 30
minutes at room-temperature or even shorter at elevated temperatures,
whereas nucleic acid from 2 bodily fluid that is applied direcly to the lysis
buffer is typically released within 10 minutes. Elevated temperatures will

30 facilitate efficient and quick elution of the nucleic acid from the solid carrier.



In one aspect a nethod of the invention is provided wherein said nucleic
acid isolation solution conprises a chaotropic nucleic acid isolation l ysi s
buffer. Mre preferably, a nucleic acid isolation buffer as des% 6@7
Boomet al is wused. Preferably said solid carrier conprises fil ér’bép
since filter paper is 25 cheap, well capable of absorbing a liquid sanple
and of |ight weight which facilitates transport. Typically, elution of the
said nucleic acid takes at |east 30 | nutes at roomtenperature or even
shorter at el evated tenperatures, mmgﬁeas nucleic acid froma bodily fluid
that is applied direcly to the lysis buffer is typically released within 10
m nutes. Elevated tenperatures will 30 facilitate efficient and quick
elution of the nucleic acid fromthe solid carrier. 3 JAo 2cC7 10 A net hod
of the inventi meshdtbéfithe dthesmitionds iphetidudarty suidehle & diectingadivalnucl ei ¢ aci d,
especially retroviral nugleic acid. Viral nucleic _acid can_be present in a
| atent st Ay elmm&qemﬁaﬂ%@trmral@%%m&%ﬂbwm acifivendparesedtyi rus 5

such as HL.V, S e tinme

Wi thin an 1Flr‘?’clll %ﬁ%&bgﬁéﬂe&é‘%& | Vi %ﬁéﬁaﬂgé %’é:'%r %@%‘R’ Jét(rj?ymg‘l?égm ficant
synpt oms. ddh iag HIV) HTILV andmwze/bfwﬁpme@i d@fing hiceAsiforabR ikt t abl e to

ot her persons. Mor eover, treat nent in an early stage can inprove a chance

of 9 recoveithin g bidsrigual hefor seithindividnalexpayiences anﬁreslgmﬁfcanty of life.

et o1 e g e RS e A S 7 01
acids to %r%%@oﬂeﬂ%rﬂﬂﬁnezﬁ@ﬂﬂﬁ%@ﬁsﬁﬁﬂdﬂqﬂﬂkbﬁ éc}famﬁﬂfc parvow rus,

etc Preferably, said viral nucleic acid conprises HN and/or HTLV. More

er abl )rec@wm nroloag anlifertame aaglog imperverthe Qﬂamnfilfe {Bhereformis ienbodi ment a
genot 3‘;90 s f SRR oG0P PR oo 90 PR DAEREE

fast-c hanwﬁwwswmhwsﬂhasﬁdmmal He€lsic afém%mldaﬁectﬁi fneludenst ance
useful for determ ning whether a certain treatnent is likely to be suitable
for sequences from Hepatitis A, B, C, parvovirus, etc. Preferably, said viral nucleic

CD

acid comprises HIV and/or HTLV. Moze preferably, said viral nucleic acid
comprises HIV-1.
15
In one embodiment a method of the invention is provided, wherein said

" method comprises genotyping a mutant. This is especially useful for organisms
with a fast-changing genome, such as (retro)viruses. Genotyping is for instance
useful for determining whether a certain treatment is likely to be suitable for

| ) 20 an individual petient, Moreover, if a new mutant is found, an existing

pharmaceutical preparation can be adapted, or a new medicament can be

developed.

A method of the invention is particularly suitable for detecting a nucleic acid of
25 interest in a body fluid, such as blood, plasma, mothers milk, semen, lymph
fluid, serum, sputum, liquor, saliva, and/or urine. A sample of such body fluid
is easy to obfain. Obtaining such sample does not cause much inconvenience to
an individual, which would be the case if for instance a biopsy were taken,
Moreover, obtaining a body fluid sample does not require special equipment,

30 which is often lacking in less developed countries and in remote areas.



20 an individual patient. Mreover, if a new nutant is found, an existing
phar maceuti cal preparation can be adapted, or a new nedi canent can be

devel oped. A nethod of the invention is particularly suitable for detecting
a nucleic acid of 25 interest in a body fluid, such as bl ood, pk@pm%”gﬁgg
mot hers milk, semen, lynph fluid, serum sputum |iquor, saliva, aﬁd;bf*”
urine. A sanple of such body fluid is easy to obtain. QObtaining such sanple
does not cause nuch inconvenience to an individual, which would be the case
if for instance a biopsy were taken. {yreover, obtaining a body fluid
sanpl e does not require special equipnment, 30 which is often lacking in |ess
devel oped countries and in renote areas. -3 JAN 42°27 11 Preferably a

met hod of Pheferably atmethod of heonvelsdondsqrevided avldreiangidsanplspri ses a dropl et

s Comron §RHRE% 7 FGIMSIGUTTIANR DIoGS SO LOEPTIT e FRBFERRS SushBReRyal | abl o
i t hout f B Were LAY ] : nmbodi t
Wi thout T upl gk RolRge!sDgoh ool ih Rl SewbBgl Q) Ik siuSheEEEHsS enbodi men

said sanple iI's asma sa asma sanp WS nore accurate
measur emenbfieh anailable withoeft fhvther bothedng dlid inchedualshBr eaghéoprefdrssd ance a

bl ood sanpl e_al so inclydes viral nucleic acid_integrated within cells.
Measur e%nﬁwdﬁ@@ Sa EI%IPB]&rlﬁ ﬁ&l%??a é%néﬁh‘-t A@lﬁwwsmiq ﬂmwomq eic acid

| ntegr at ed uihlidinGEldriment oPEA hirbthibt ted DIFHE Bhtided WheffIRGC! S11 SLI Cs such
as 10 viral virul'ence, viral spread, etcetera: nce, a plasma sanple is

especi al | y indgtapéed blodd ishmpike flsc hacdeddsatital hincleicddd ittepaieibwithin cellk. To nake
sure that at least the mnimally necessary anmount of, bodily fluids is
col | ect ed, N@aﬁw@fﬁ%‘arwm%k%%ﬁqe@éﬂbfwﬁéa@atwalawl%aclﬂn any ot her

way to th . ! a:%"i’li’é.r'tﬂﬁ‘. ] F]ﬁ”% i 41, .be
conpl et el y%@%%gd@%?hﬂ?’ﬁgﬁreques eﬂidgcc?fﬁlt}?;t/fo# ul w“" m‘gseéﬂgir}aéiqual voI{@E
of \/\/notlerf blt\)rhgm lvimh%dnce,r\a'ﬁallgpréaﬂ, atcstorh) Hen@pa%ﬂ@shs lBT(IﬁPIEQ'S bbpyrn]iafllgsi m | ar
anount o odjly fluids, e.g. . serum or nother mlk, it mght be necessary
to have se@§‘?fjﬁ¥re§&#§¥g‘sc‘hﬁﬁ&?%ﬂj‘?sf%?Wgﬁi‘iﬁ’i%méﬁﬁﬂy fluids on the same solid
carrier, Ol RaNGeGRLE hElRs08R B ally necessary amount of bodily fluids is

collected, a pre-determined surface can be printed or applied in any other way

to the solid carrier. The meaning is that the surface will be completely filled

15  with the requested bodily fluid. Since an equal volume of whole blood will
result in a smaller covered surface than a similar amount of bodily fluids, e.g.
serum, or mother milk, it might be necessary to have several sufaces printed
for various bodily fluids on the same solid carrier, or to have carriers designed
specifically for certain bodily fluids. In this way it is ensured that minimally
20 the correct amount of b_odjly fluid is collected. )

For detection of a nucleic acid of interest often an amplification step

(such as PCR or NASBA) is necessary. Amplified nucleic acid can subsequently
be detected using known methods in the art. A method of the invention

25  therefore preferably comprises an amplification step, Preferably said
amplification comprises real-time monitored amplification. Produced nucleic
acid is directly made visible during such amplification reaction. This can for
instance be achieved by molecular beacon probes or other types of probes. Once
these probes anneal to a template, a fluorescence signal can be generated

80 which can be monitored during an amplification reaction. The intensity of



specifically for certain bodily fluids. In this way it is ensured that
mnimally 20 the correct anmount of bodily fluid is collected. I For
detection of a nucleic acid of interest often an anplification .sgepsfst
POR or NASBA) is necessary. Anplified nucleic acid can subsequently be
detected usi ng known nethods in the art. A nethod of the invention 25
therefore preferably conprises an anplification step. Preferably said
anplification conprises real-time nonitored anplification. Produced nucleic
acid is directly made visible during3uch anplification reaction. This can
for instance be achi eved by nol ecul ar beacon probes or other types of

pr obes. ce these probes anneal to g tenplate,,a fluoregscence signal can
be genera E%Fegf?%?%ﬁ‘dtcgﬁwﬁirr@%i%?@' 38}1 ’é‘aﬁ‘f{l%‘?ﬂ?ﬁ“ﬁicét ion reaction. The
i nt ensi t yelMbrhtioh chrye cad bbAhbatddVusingidndwn Bh SR HE BukRid desd.aat i ve for the

amount of nucleic add generated. A ‘“calibration curve can be created using
known anoflnoxesesneas &roucd dample with emosdeowe. asnourdi of nuckeicadddemi e with an

unknown appount of nuclei.g aci,d n,. then bg,conpar.ed with i dy,calibration
U ve T e et tifh Sl tishy ey TLISERY theadawet S o can be
det er ng nefyuclBRCAEH 48 shpR &inbe ﬁtenﬁin\é&ﬂfe%ﬁﬁ%eﬁﬁﬁbnbﬂ? ofmount of nucleic

acid are correlated. I n another enmbodi ment” said nucleic aCid detection
and/ or qufino¥ebcarwe iand the emeent of necleiniarid are cermdlgsed.nt read- out system Such

systens for instan conpy.i ses a,col ori netr.i etectjon, an.enzymatic
assay, and/or ‘& Y95ees TR ‘%@%ﬁ?‘ﬁrﬂ?&fﬁ“f%‘fﬁééﬁg‘iﬁ&WW%@guﬁmﬁ@éa a dried
sol i d_car id b WRH ol dd SinSRMBl R L HC ROk Lidtoms $8ikaicag and/ or
quanti fyi ngﬁé(;l nucl el c acié(#aol?milnteresfs?éneﬂlsgiﬁ Eg%f?lne. As ﬂag been

desSeri bedeqmprises s tolorimeinic deleetiiors gin shzymaticassapanibr astipstidk. and

tr =nswrted easily, after which reliable nucleic acid detection and 15
quantification can be carried out. Preférably said solid carrier conprises

at The invention also provides a use of a dried solid carrier provided with a
sample for detecting, identifying and/or quantifying a nucleic acid of interest in
said sample. As bas been described previously, said dried sclid carrier can be
stored and transported easily, after which reliable nucleic acid detection and

16 quantification can be carried out. Preferably said solid carrier comprises at
least the equivalent of 100 pl of blood or a derivative thereof in dried form.

3 as

b

- Said carrier comprises more preferably at least 250 pl, most preferably at least
500 nl of blood or a derivative thereof in a dried form. With a use of the
invention a large volume of sample can be investigated, allowing detection

') 20 and/or quantification of a low concentration of nucleic acid. With a derivaiive
of blood is meant at least part of a component of blood, such as serum and/or
plasma. Blood which has heen modified artificially is also within the scope of a
derivative of blood. The way the solid carrier is designed, it could well contain
the carrier itself that can absorb the bodily fluid, linked to a part of paper or

26  surface on which information can be written or printed, e.g. information about

the patient, date of sampling or more dates of sampling, therapy regimen,
barcodes, ID-numbers, etc. Such a surface specifically for this type of
information is unequivocally linked t the carrier with sample, thereby making

sure the information is not lost. Typically this type of surfaces can contain



| east the equival ent of 100 pl of blood or a derivative thereof in dried
form Said carrier conprises nore preferably at |east 250 pl, nost
preferably at |least 500 pl of blood or a derivative thereof ir_l% [k %QY
form Wth a use of the invention a large volune of sanple can ‘he'@t £Ut

I nvestigated, allow ng detection 20 and/or quantification of a | ow
concentration of nucleic acid. Wth a derivative of blood is nmeant at | east
part of a conponent of bl ood, such as serum and/or plasma. Bl ood which has
been nodified artificially is also within the scope of a derivative of

bl ood. The way the solid carrier is designed, it could well contain the
carrier itself that can absgrb the bodiaéfllu linked, to a part of paper

d
or 25 sur Mch meraimfermatindhan e ke can hald. hegcally, asw yariationpn this)

I nformat i patient, date of sanpling or nore dates of - sanpl i ng,
t her apy r%ﬁ@fggﬁosgfﬁ%odes, | D-nunbers, etc. Such a surface specifically for

this type of information is unequivocally linked t the carrier with sanple,

t hereby making sure the information_is not lost. Typically this type of
surfaces can cbhe tventign pige puypriay a kibofmaats fobdetaching idantibing han” a t ube

can holkd. Lagicall V.. .any vaklati. Rt hi i i bl e. The invention
al so ¢ rrpl’r"flggjg qga v %g%ﬁzélfb\fésig#%&ﬂga."‘é%ﬁ ﬁlgaggﬁg’ﬁet’ F?’?B 5 and/ or
quanti fyi ng salifleal@éeapablh offat lddat irephrti dbserbeaBdit saf@Pandi Ng: - a solid

carrier capable of at least in part absorbing said sanple; and - a nucleic
aci d i sol agimwleepcidiisolatipn splakianl y said kit further conprises neans for

nucl eic acid appld fhe¢ati.gn.. ' ans. for instance,conpri se neans for
real -ti me noni Fgﬁf%?ﬁz §a1g‘r11%t %%Fggggﬁﬂ%?mmﬁrn%e&ﬁgaﬁor anplification
Wi th end- peiplifice o CEAiaYh B Yor fristaddeQOmpfisk edils foRFdat-tidle MdAitoradent i or= s

for instance useful in_ resource-poor countries with a few hospitals. Su
hospi t18l s amplifitiation; sudier mepys for emmnlification srith esdidhivds filter papers, anong

i nhabi tant,s, | n. renot e.ar ) es. have beepn col | ected, t.hey can be
stored anéleif?cgi]r? s ,'ﬁé’-"‘i‘%g@'&@%%gpﬁ%@%? k y Eve ﬁm%éﬁ @rﬁ%sg 5 e"I&él ]Br operly
equi pped, rs@hdcspoR @IneAes With a few hospitals. Such hospitais can distribute said

solid carriers, such as filter papers, among inhabitants in remote areas. Once

AN

gsamples have been collected, they can be stored and transported to such
156  hospitals. If said hospital is properly equipped, said samples can be
investigated using said nucleic acid isolation solution. Of course, also hospitals
in developed countries can use a kit of part of the invention for collecting and
testing a sample. A kit of parts for detection, identification and/or
quantification could well contain a collection of materials necessary to safely
20 draw the bodily fluid from the patient. Logically with external bodily fluids )
like urine, mothers milk or saliva, other safety precautions will have to be
taken than when internal bodily fluids are samples like blood, plasma, serum,
or lymph drain. For the infernal bodily fluids, one can compose a kit that
contains a solid earrier capable of at least in part absorbing said sample, and a
25  nucleic acid isolation solution, next to a pair of examination gloves, a alcohol
swab to clean the skin, a finger or heel puncture device, a bandage, an
envelope e.g. with the address of the destinated laboratory as well as with a
space for an identification number or patient code, and coated inside for safe
postal transportation, and a desiccator to keep the sample dry and to prevent
30 it from fungal or bacterial growth. Other possibilities for the collection device



i nvestigated using said nucleic acid isolation solution. O -course, also-
hospitals in devel oped countries can use a kit of part of the invention for
collecting and testing a sanple. A kit of parts for detection, . e
identification and/or quantification could well contain a col | aét léh 8877
materials necessary to safely 20 draw the bodily fluid fromthe patient.
Logically with external bodily fluids 1) |ike urine, nothers mlk or
saliva, other safety precautions will have to be taken than when internal
bodily fluids are sanples |like blood, plasma, serum or |ynph drain. For
the internal bodily fluids, one can cdfpose a kit that contains a solid
carrier capable of at least in part absorbing said sanple, and a 25 nucleic

acid isolati solutign, next .to a pair of exam,nation.gloyes, a al cohol
swab to clCEB{ OPILE ¢ SPE* Yl@%"llg’%ﬁdo‘i?é@es Wrﬂ?@tﬁ%eél‘é%’iqé@ﬂaée‘ﬁ%dage, an
envel ope M it PHMMESSTUS d I : Il as with
a space 1(‘%i oergcrzli%gdi ]%eéiitl??l cation néﬁ%@szﬁggﬁ%tﬂq%igﬁgéﬁg%gﬁgi?ﬁ i nsi de for

saf e postlakedtocknSpairbEHblling BAU i Adessivort the Netheelapdshenyganpl e dry and to

prevent 30 it fromf al . or bacterial .gromth. Qher possjibilities for the
col | ecti orf® %@%"fgtg}%%lte‘,m?' °1'J?§P%GQ$ for obhartype obbeap/deyises I Rfesi gned

devi ceg f 7 i | ' | j : er
US5139 42%&82%0%%%3 1 a‘q?ﬁ ‘*551?32%‘?%*13’23’#? gﬁg&i&ﬁﬁ%&%@&ﬁ%ﬁ%l Hol di ng
B. V. in Afbuidé Gepdssibidie Net her| ands. Any conbination of these itens, or

repl aced for other type of itens/devices to be 5 used for storage and/or
transportation of any nucleic acid containing bodily fluids is possible. A

solid carrier Qo i S| ' : od or a
derivative the%eo ‘%%@f%#%%%%%%%% eﬁmﬁkﬁp%.rs?@&g%?&{ggg#%r ably, said
10750l i d aierivativedheyeof fedried formistaldoderewithlprovided. Brefatablypaids are of the
sam i nd, _sai d, sanples can.both be tested separately, resulting in an in
dupl o ﬁstsoham%?qm%?esaﬁh&% b0 gpmplas; &ﬁmf eammples Are,ef the #aPWI | ed by

i ndependeng; ] { LA ek o AisRLes are
used for %&eﬁ%ﬁ% p }epso%g‘s@q;&séoi | % %":%raﬁﬂg ot egﬁ%ﬁ‘??@ﬁ conprising a
seri es of Barthtwsorebhaesdtiof a first test can be controlled by independently testing

the cther sample. Alternatively, said samples are used for different purposes.
A solid carrier of the invention comprising a series of samples obtained
15  at different data is also herewith provided. As has been described before, such
solid carrier is suitable for following a course of a disease over time, and/or for
. testing whether a certain treatment is effective. Preferably a solid carrier of

the invention comprises a2 known amount of a reference nucleic acid.

J 20 The invention is further explained in the following exainple. The
example only serves fo clarify the invention. It does not limit the scope of the
invention in any way. Aliernative embodiments are also within the scope of

the present invention.



15 at different data is also herewith provided. As has been descri bed
before, such solid carrier is suitable for follow ng a course of.,.2 djQp#s%7
over time, and/or for testing whether a certain treatment is effecti‘ve.
Preferably a solid carrier of the invention conprises a known anmount of a
reference nucleic acid. 20 The invention is further explained in the
foll ow ng exanple. The exanple only serves to clarify the invention. It
does not Iimt the scope of the invention in any way. Alternative

enbodi nents are also within the scope of5 the present invention. it it -3
JAN 2)f7 15 Exanples Exanple 1 5 Blood and bl ood plasma were spotted in 50
pl droplets on S&S 909 paper (Schleicher & Scholl) and dried in the air.

Si mul t aneously, 200 pl of the sane blgéﬁnaﬂésplasna sanples were directly
added to the lysis buffer as described by Boomet al. (1990). After drying,
the spots on the filter paper were kept at anbient tenperature for up to 3
weeks and can probably be kept at anmbient 10 tenperature for nonths. The
spots on the filter paper were excised with a normal pair of scissors and
adni ni st er edéxagnple Lpe containing lysis buffer as described by Boomet al.

G rerenp s Bt 814 BROLEIGNPReR colb@n 80 P URTBIE Sug 8PREHRLE, ' 17 °T5
tube cont ai (GéldeitBer®: Schally ahd Bfied 110 theddir 8Silndita¥eotBpeoOPT oftthb @arhe -

containing 1. m_|lysis buffer. The tubes were m|l dl% shaken on a shaki ng

pl at f or m f obl®@dandrplasma sampden weredlizastixadded taothe Iygistwifer andessaibedn t he

Subsequent | 93 ot o} pE 00 Mfer drfihe, WiCerold S n BB oS Febt B S o ¢ o
tweezers. B feuifgatdie firvaeHeS wedks Mal earSpivbahlytial kept Gk aatheshtni t h h_f.ots)

wat er - chl ori ne-hot water-70% al cohol . . .
10 temperature for months. The spots on the filter paper were excised with a

normal pair of scissors and administered to a tube containing lysis buffer as
described by Boom et al. (1990). The filter spots of 50 ul blood or plasma were
added to three different tubes: 1) a 50 ml tube containing 9 ml lysis buffer, 2) a
15 ml tube containing 15 ml lysis buffer or 3) a 1.5 ml eppendorf tube

15  containing 1 m] lysis buffer.
The tubes were mildly shaken on a shaking platform for 8 hours at ambient
temperature. During this incubation the blood or plasma spot dissclves from
the filter paper into the lIysis buffer. Subsequently the filters were removed
from the tubes with a cleaned pair of tweezers. Between tubes the tweezers

20 were subsequently cleaned with hot water-chlorine-hot water-70% alcohol. )

To the tubes with lysis buffer and the samples a 1.106 copies of a system
control RNA molecule were added to allow identification of false négative
reactions at a later stage. The system control RNA. is amplified with the same
25 primers as the wild-type HIV-1 and detected with a distinguishable probe in
the reaction. Due to a length difference the system control RNA can only be
amplified and detected in the absence (or very low amounts) of the wild-type
HIV-1 RNA.
The nucleic acid now present in the lysis buffer was further purified with the
30 method described by Boom et al (1990) or with dedicated isolation kits



To the tubes with lysis buffer and the sanples a 1.106 copies of a system
control RNA nol ecule were added to allow identification of false negat Ive
reactions at a later stage. The systemcontrol RNA is anplified: Fh

sanme 25 primers as the wild-type H V-1 and detected with a di stin "é afb-iﬂg
probe in the reaction. Due to a length difference the system control RNA
can only be anplified and detected in the absence (or very | ow anounts) of
the wild-type H V-1 RNA. The nucleic acid now present in the lysis buffer
was further purified with the 30 method described by Boomet al (1990) or
with dedicated isolation kits -3 JAN 26,17 16 purchased from Q agen (Q agen
GrbH, Max Vol rrer Strasse 4,40724 Hilden, Germany) or Bionerieux (fornerly

cecor §.”n§ep”' sy QhagEm 4Riago CoRBH oftex Volmer Birspin AABLTIEC1 3 as
NASEA anmp! CF et dr BioHlciatk (BRALY bl Pkl BoseistEgs,4pR3 FAL MO 11
descri bed Byxigh TacNekHerkinds) dnd iedSicenrdirigrto NASBiamifadtairea’sarotbeelspl i fi cati on

reacti ons were rforned in.a 2011 reac |on voI urre and cont ai_ped: 40nv
Tris-pH 8. 8h mﬁa@&éeme}fzwimsmz ARRlysisg 's (each),

2o NI 5l o %#W%%@%ﬁ%%ﬁ%ﬁe BT Gy (0. o5
mol ecul ar bewaatof HIVIINRNA dsddspmiled By De Bagegtiahe, HVB045: FAM CGA CGI AGT

AGI GTG TGC CCG TOT GIA CGI' CG dabcyl), 0.05M nol ecul ar 15 beacon for the
system control RNA (I\/BOS4 ROX-CCG ACT CTC TAC ACA CCA GAC AAA AAA CGA GIC

ol ocul ar SHESE SPATEK RIie AR Rl fich i Hroiabt R iR 10 ) P

bovine ser gopl rebétich ﬁolu&ém&udnmw B M3 pH &5, oMK oD 1gsMase, 0. 08
uni-ts RNase H 20 and_input nucleic _acid. The c ml\ripl ete m xt ur e, _except the
enzynesdwaMe(R; HrM dithiotreitol, ImM dNTP’s (each), 2 NTP’s (each), 0.2uM

primer {each), (P1: AAT TCT AAT ACG ACT CAC TAT AGG GAG AGG GGC

GCC ACT GCT AGA GA and P2: CTC AAT AAA GOT TGC OTT GA), 0.05uM

molecular beacon for the wild-type HIV-1 sequence (MB045: FAM-CGA'CGT

AGT AGT GTG TGC CCG TCT GTA CGT CG-dabeyl), 0.05pM molecular

15 beacon for the system control RNA (MB054: ROX-CCG ACT CTC TAC ACA

CCA GAC AAA AAA CGA GTC GG-dabeyl)

0.05uM molecular beacon for the wild-type HIV-1 sequence, 0.05pM molecular

beacon for the system control RNA, 375mM sorbitol, 0.105 pg/ul bovine serum

albumin, 6.4 units AMV RT, 32 units T7 RNA polymerase, 0.08 units RNase H

_ ‘) . 20 and input nucleic acid. The complete mixture, except the enzymes was, prior to

-

adding the enzymes, heated to 65°C in order to denature any secondary
structure in the RNA and to allow the primers to anneal. After cooling the
mixture to 41°C the enzymes were added. The amp]jﬁcatidn took place at 41°C
for 90 min in a thermostated fluorimeter (CytoFluor 2000 or EasyQ Reader)

25 and the fluorescent signal of the molecular beacon probe was measured every
minufe. |
To achieve quantification, a dilution series of target sequence for a particular
primer set was amplified and the time points at which the reactions became
positive (the time to positivity, TTP) were plotted against the input amounts of

30 nucleic acid. This way a calibration curve was created that could be used to



addi ng the enzynes, heated to 65C in order to denature any secondary
structure in the RNA and to allow the priners to anneal. for cooling the
mxture to 41C the enzymes were added. The anplification took plac® aty4n¢7
for 90 min in a thernmpstated fluorimeter (CytoFluor 2000 or EasyQ Rea er) 25
and the fluorescent signal of the nol ecul ar beacon probe was neasured every
m nute. To achieve quantification, a dilution series of target sequence for
a particular prinmer set was anplified and the tine points at which the
reacti ons becane positive (the time to positivity, TTP) were plotted

agai nst the input amounts of 30 nutfeic acid. This way a calibration curve
was created that could be used to -3 JAN 2007 17 read TTP val ues of
reactions_w th unknown anounts of input and deduce the input anmount. The
resul t gead Tﬂ‘iﬁ’evadmmfmen@mr@rmth rnknewn amonngs of inputwnd deducsithe bel ow. By 5

t he re§H of tpe system control RNA is appeared that there were no fal se
negatlve ’BBPFg and all negative data reported in table | are true negative
data resulting fromthe absence of H V-1 sequence or presence at
concentratlons bel ow the detection limt of the tests. 10 ,t ji

8 "':1 of the detemminatipns in example 1 are shown initablel helow. 1B5r ~dipP' -~

1
di 6t 10, b. P Ne Ne Neq.
00 0195 Lol o eRlam Ao RV A gy eROrnt Hge i b8 0, "0, N0,
Pos. 3. #Batil0 2o b d 4l nediitfve d38S vepbricl MARble L hre ﬁﬁ@n@éﬁﬁﬁe 3.79 Pos. Pos.
3.86 Pos. 3.77 R02-05244 79 Pos. Pus. 3.59 Pos.

data resulting from the absence of HIV-1 sequencs or presence at

concentrations below the detection limit of the tests.

R02-05195 Neg. Pos. Neg. Neg. Neg. LQL
R02-05260 Neg. ‘ Neg. Neg. Neg. ‘ Neg. Neg.
RO2-05179 3.84 Pos. Pos. 3.86 Pos, 3.86
R02-05183 LQL. Pos. Pos. 3.74 Pos, LQL
R02-05240 3.79 Pos. Pos. 3.86 Pos. 3.77
RO2-05244 379 Pos. Pos. 3.59 Pos, LQL
R02-05265 320 Pos. Neg. 1QL Pos. LQL 9
R0O2-05175 5,18 Pos. Pos. 479 Pos. - 476

A, The resulis were determined quantitatively as described in the text with TTP
measurements. The results ave given as the Log number. Neg. indicates a negative
result, LQL indicates a positive result, but too low for accurate quantification

B.  The determinations of 200 pl blood direct to lysis buffer, 50 pl plasma spotted and

15 50 pl blood spotted were not petformed quantitatively, only qualitative with either a
positive (Pos.) or negative (Neg.) result.

20 The data in table 1 clearly indicate a good correlation between the results
obtained with the direct admission of sample to the lysis buffer compared to



R0O2- 05265 3.20 Pos. Neg. LQL Pos. LQ. R02-05175 5,18 Pos. Pos. 4.79 Pos.
4.76 A The results were determ ned quantitatively as described in the text
with TTP measurenents. The results are given as the Log nunberd Ny 2587

i ndi cates a negative result, LQ indicates a positive result, but too | ow
for accurate quantification B. The deterninations of 200 | blood direct to

| ysis buffer, 50 sl plasna spotted and 15 50 N bl ood spotted were not
performed quantitatively, only qualitative with either a positive (Pos.) or
negative (Neg.) result. 20 The data inl&able | clearly indicate a good
correl ation between the results obtai ned with t he di rect adm ssion of

sarrpleto lysis b er c ared t 230 8. first otting of

t he sanpl e %@}gof;ghy PiRA e @lﬁ#‘ ?‘iclfn'lsﬁ’é’ ﬁ‘f’t@?s buf f er .
Exampl e 2 'ﬁ, e MK of 1 vvorran spiked with virus from®6 different

I solates in 4 concentratlons was spotted in 4 tinmes 50 pl droplets on S&S
903 paper (Schleicher & Schnell), dried on the air and stored for a m ni num
of one vveei at f\;gt)l ent tenperature. After drying, the spots on the filter
paper were anbi ent tenperature for up to 3 weeks and can probably

be kept sat I\Pdfﬁéﬁﬂﬁ]klﬁltﬁaﬂ%aéﬁﬂﬁéﬂ%ﬂh VIRBURGn 6Bt AQBIRL ¥y 4200 pl of the

sanme nother mlk sanples was directly added to the |ysis buffer as
descri bed bynddatrutiens atas spoited ) 4 tifies Sl droplets e S&S 0 pamper were exci sed

Ivel's bu ztcha%%t%%ﬁoﬁ@aﬁw&%eaﬁﬁaa"m A s h e o8 VReke i 1 dly
shaken on g ﬁl}i’dg“ e e Htﬁ&é“ﬁ’l!&rd}ﬂ% thd t;ﬁ,t@?&@ﬁeﬁttsfwe@wrskeﬂm ng this

i ncubation t Spot di ssol ves I'ter aper into the lysis
buff-er. SuMambmﬂb;m;ieeah‘me forrgp m&weelsrmnbﬂlﬁpmbablbrebe kepbe’sambténta cl eaned

Eﬁ: boh Qt wgezer S. %9\A/een hﬁ lﬁtg%ectms ezz%bsiﬂv(\)?%ﬁe S;}gg%%gﬂgnmﬂﬁ cleaned with

samples was directly added to the lysis buffer as described by Boom et al.

. (1990). The spots on the fitter paper were excised with a normal pair of scissors

| and administered to a tube containing 4 ml lysis buffer as described by Boom
et al. (1990).

15  The tubes were mildly shaken on a shaking platform overnight at embient.

temperature. During this incubation the dried spot dissolves from the filter

~ paper into the lysis buffer. Subsequently the filters were removed from the

tubes with a cleaned pair of tweezers. Between tubes the tweezers were

subsequently cleaned with chlorine-hot water-70% alcohol.

To the tubes with lysis buffer and sample 1.000.000 copies of a system control
RNA molecule was added to allow identification of false negative reactions at a
later stage. The system control RNA is amplified with the same primers as the
wild-type HIV-1 and detected with a distinguishable probe in the reaction. Due
25 to a length difference the system contro]l RNA can only be amplified and
detected in the absence (or very low amounts) of the wild-type HIV-1 RNA.,
The nucleic acid now present in the lysis buffer was further purified with the
method described by Boom et al (1990) or with dedicated isolation kits
purchased from Qiagen (@iagen GmbH, Max Volmer Strasse 4, 40724 Hilden,
30 Germany) or Biomerieux (formerly Organon Teknika, Boseind 15, 5281 RM



9 20 To the tubes with lysis buffer and sanple 1.000.000 copies of a system
control RNA nolecule was added to allow identification of fal se negative
reactions at a |later stage. The systemcontrol RNA is anpli f'l"ﬁg M{}Q%ﬁme
sane priners as the wld-type HV-1 and detected with a disti L‘}is abl e
probe in the reaction. Due 25 to a length difference the system control RNA
can only be anplified and detected in the absence (or very | ow anpbunts) of
the wild-type HHV-1 RNA. The nucleic acid now present in the lysis buffer
was further purified with the method &scribed by Boomat al (1990) or with
dedi cated isolation kits purchased from Q agen (Q agen GrbH, Mx Vol ner

Strasse 4, 40 i n, 3 or BlLo i eu 0 on

Tekni ka, Bﬁ#ﬁﬁ@%ﬁgﬁkﬁﬁ#ﬁgﬁ iﬁcaﬁﬁ“ﬁ;g‘?ﬂb&‘?@g’ﬁfﬁgﬁﬁﬁﬁﬁgﬁds) and
used accor digadsdletddeudiai utidotal @ored 43/-80°C k] furlle Anabfsti. €lkuallglsei ¢ aci d
was stored at -80C until further analysis. Usually 5 pl was used as input

in NASBA ampiakiusad a8 inpweisn:NANBARsaplifidabion geastionsaletayministe thev- 1 RNA as
descri bed by De B 5.St andat d BA nugleic acid anplification
reactions \R}é‘ﬁmﬁé’ggmgﬁ%aﬁd‘g F&‘i’g:ﬁ}tﬁ?ﬁ? ?r}oqﬁwre and cont ai ned: 40\

Tris-pHg8.5, 70mMM KC1, 12nM MCl2, SnM dithiotreitol, 1mM dNTP's (each),

2mM rNTP's (each), 0.2M priner (each) (Pl: AAT TCT AAT ACG ACT CAC TAT AGG
GAG AGG GGStandadNASBAGTIzicA nEeactionE wera pedormetCicuT GA), 0. 05M

AGT Gre Todtebseetin dphretsmiaBet Jorpt BErel A iRt C R 7 (e
syst em contyygty RHNEAre R BRGINGE CHEH AmAPATER OGS, AARFANA OGA GTC

GG dabcyl ), 375mM sorbitol, 0.105 pg/pl .4 units
AW RT, 32 nrimes(engh)r®A: M@W@TM’FH@&CMAMM BAGRAGGRAC nucl ei ¢

R T I RV SR R LS
molecular beacon for the wild-type HIV-1 sequence (MB045: FAM-CGA CGT
AGT AGT GTG TGC CCG TCT GTA CAT CG-dabeyl), 0.05pM molecular
" beacon for the system control RNA (MB054: ROX-CCG ACT CTC TAC ACA
CCA GAC AAA AAA CGA GTC GG-dabeyl), 375mM sorbitol, 0.105 pg/ul
15  bovine serum albumin, 6.4 units AMV RT, 32 units T'7 RNA polymerase, 0.08
units RNase H and input nucleic acid. The complete mixture, except the

enzymes was, prior to adding the enzymes, heated to 65°C in order to denature
any secondary structure in the RNA and to allow the primers to anneal. Aftex
cooling the mixture to 41°C the enzymes were added. The amplification took

20 place at 41°C for 60 min in a thermostated fluorimeter (CytoFluocr 2000 or ;_‘ )
FasyQ Reader) and the fluorescent signal of the molecular beacon probe was
measured every minute.
To achieve quantification, a dilution series of target sequence for a particular
primer set was amplified and the time points at which the reactions became

25  positive (the time to positivity, TTP) were plotted against the input amounts of
nucleic acid. This way a calibration curve was created that could be used to
read TTP values of reactions with unknown amounts of input and deduce the

input amount.



any secondary structure in the RNA and to allow the prinmers to anneal. After
cooling the mxture to 41C the enzynes were added. The anplification took 20
place at 41C for 60 mn in a thernostated fluorinmeter (CytoFIuor“%?g@g@rgg?
EasyQ Reader) and the fluorescent signal of the nolecul ar beacon pr &%é
nmeasured every mnute. To achieve quantification, a dilution series of
target sequence for a particular prinmer set was anplified and the tine

poi nts at which the reactions becane 25 positive (the tine to positivity,
TTP) were plotted against the input anbunts of nucleic acid. This way a
calibration curve was created that couBd be used to read TTP val ues of
reacti ons with unknown anounts of input and deduce the input anpunt. JAN

2007 20 T t f det i i ft | tted d
2dded ~di r e gpsie o e et afins Of e A pomRles SR IBAAARIS < | o shown
in figure 1y ek WihBsidWuteShht SoRbatdiarily § {hoBMAn gk Rear ed

that there were™no %al se negative results aﬂ% a ii negative data reported in
figure 1 areldwliBy theuwegalis oftinaysatone santrol MNA iDappdazediledtherecferb iy 1

sequence or, presence at _concenirations below the detection |imt of the
tests. Exarfﬁfg@ @gﬁPﬁ%ﬁ%“yisa@ém%amﬁéﬁ%’@PPﬁ@B\W ¢ LgE_ "ot ted in 200
pl dropleet : gj&%)ﬁ. 8 | 3 | in the air
and st orfd%e%?hgg%a%%usm 0 %t&% ﬁ?gé %Qg%?eﬁgéqﬁg%ee%& rgée].k%d‘lt

Si mul t aneoushyentZéifionslbebdéw tthe detackkon hivisefths asgbses was directly added to the
| ysis buffer as described by Boomet al. (1990). The spots on the filter
paper were pinched out and adm nistered to a tube containing 4 m |lysis
buffer as dgsghified by Boomat al. (1990). 15 The tubes were mldly shaken

on a shaking platformfor 3 hours at anbient tenperature. During this
i ncthat i on Plasndrdf 88 BD61. iniesiedindividuadewas epdiidd ar 20(pdplroplets on B&S | ysi s

o Y e ey NSRS o g 5% 4TS © oo
of 24 hours at ambient temperature. Simultaneously, 200 gl of the same
- plasma samples was directly added to the lysis buffer as described by Boom et
al. (1990). The spots on the filier paper were pinched out and administered to a
tube containing 4 ml lysis buffer as described by Boom et al. (1990).
15 The tubes were mildly shaken on a shaking platform for 3 hours at ambient
temperature. During this incubation the dried spot dissolves from the filter

- paper into the lysis buffer. Subsequently the filters were removed from the
‘tubes with a cleaned pair of tweezers. Between tubes the tweezers were

subsequently cleaned with hot water-chlorine-hot water-70% alcohol.

a‘%-

The nucleic acid now present in the lysis buffer was further purified with the
method described by Boom et al (1990) or with dedicated isolation kits |
purchased from Qiagen (Qiagen GmbH, Max Volmer Strasse 4, 40724 I-Iildeﬁ,
Germany) or Biomerieux (formerly Organon Teknika, Boseind 15, 5281 RM

25 Boxtel, The Netherlands) and used according to the manufacturer’s protocols.
The isolated nucleic acid was stored at -80°C until further analysis. Usnally 5
ul was used as input in NASBA amplification reactions determining the
amount of HIV-1 RNA as described by De Baar et al [2,3].



subsequently cl eaned with hot water-chlorine-hot water-70% al cohol. 20 The
nucl eic acid now present in the lysis buffer was further purified with the
nmet hod descri bed by Boomet al (1990) or with dedicated isol ati on=@ JAN 2607
purchased from Q agen (Q agen GrbH, ©Max Vol ner Strasse 4, 40724 Hil den,
Germany) or Bionerieux (fornerly O ganon Tekni ka, Bosei nd 15, 5281 RM 25
Boxtel, The Netherl ands) and used according to the manufacturer's protocols.
The isolated nucleic acid was stored at _-80C until further analysis. Usually
5 4 was used as input in NASBA anpl i fidati on reactions determ ni ng the
anount of IHV-1 RNA as described by De Baar et al [2,3]. -3 JAN 2 07 21

St andar d A .NuU i C n _react.ions erforrred ina 201
reaction \%Péiﬂﬁ?ﬁm@ dl@&fln%ﬂ%m%%l é%ﬁﬁﬁw mf%ﬁ MCl2, 5mM
di t hi ot r ei t oy 1M SRR onta2Ad: rmmseﬁ@s RN REL, LpEM ( each) ,

0. O5M nol ecul ar beacon for the wild-t éﬁe H V-1 sequence, 5 d. 05M nol ecul ar

beacon for MgEl3yimbnditlmetredtiol, Bl %@hbﬂnﬂ\li,rl‘@ﬂm@ac@éﬂwl ne serum
al bum n, uni 32 .uni;ts, T7 R ol 08 unlts RNase H
and i nput &F&F@F&%%@M%ﬁ%ﬁlﬁ% ] tg‘ %ﬁbﬁ’m? SAtEs was, prior
to adding t b.%ﬁmzmmula&%h@& fofot@@stém%ﬁ%l RNAJ8780LM Eorbﬁﬂ}’ gsgondar y
structure int RNA and to allow the priners to anneal . After 10 cool i ng

t he mi xt ur epglpl im:tne hmz&hmmm@ﬁemtﬁdm RBe3Znpits WMAmlmse,pl ace at
2 10 9 R oS EFEAEh AR ool L e e ©
measur ed eV@ﬁz)ﬁnﬁ@s‘Wé@ 1;1:ciEfiL t@"aﬁﬂﬂ%hg 'éﬂﬂhhéé ®8hicdto 68°0ih Bﬁdéi"i;o ﬂ%ﬁhﬁ&e of

target sequence for a’particular 5 priner set was anplified and the tine
poi nts at Mnmhemhéanemucmlmﬁmé‘mz& auoidp tallowr memmemtamnpdsﬂtfﬁew ty, 'F5D)

| ot t ed t f ts of d. .Thi
cal | br afd oncrliaha e O ¢ BT Sl s A0da The ronlSn B es of
reactions Woldte 4B U0OMOraIPHIMN fn thdrifidbatad HubSiiéss: (CF8oFluor 2000 or

EasyQ Reader) and the fluorescent signal of the molecular beacon probe was

measured every minute.
To achieve quaniification, a dilution series of target sequence for a particular
15  primer set was amplified and the time points at which the reactions became
positive (the time to positivity, TTP) were plotted against the input amounts of
nucleic acid. This way a calibration curve was created that could be used fo
read TTP values of reactions with unknown amounts of input and deduce the
input amount.
20 9
. The results of the determinations of the same samples spotted and added
dirvectly to the lysis buffer were compared and the analysis is shown in

figure 2. )

95 The data in figure 2 clearly indicate a very good correlation between the
results obtained with the direct admission of sample to the lysis buffer
compared to first spotting of the sample on paper, drying and thereafter
admission to the lysis buffer. When analyzed with the Pearson correlation test
a correlation coefficient (r) of 0.919 for plasma direct and 0.9569 for dried

30 plasma was found.



i nput ampunt. 20 The results of the determ nations of the sane sanples
spotted and added directly to the lysis buffer were conpared and tsggtﬂ
analysis is shown in figure 2. 25 The data in figure 2 clearly ?éh' émg
very good correl ati on between the results obtained with the direct

adm ssion of sanple to the lysis buffer conpared to first spotting of the
sanpl e on paper, drying and thereafter adm ssion to the lysis buffer. Wen
anal yzed with the Pearson correlation test a correlation coefficient (r) of
0.919 for plasma direct and 0.959 for Bied 30 plasma was found. 3 JAN 2007
22 Figure |legends Figure 1. Conparison of quantitative H V-1 data obtained
on not her .l k sanpl es that were analyzed directly or were first spotted
and dri ed gﬁgF?F FenW3per. The assay cut of is at 10g2, indicated by solid
lines in the graph. The nunbers on the axis indicates the | og copy nunber
of HN-1 RNA nol ecules found in the test. The data in figure 1 dearly

i ndi cat e a KiguyedoodCampa¥ibat efquantitadearHiVid datd obtsitiéd en aivthérmikwi t h t he

direct adm ssign Qf sanple o e lysis buffer conpar to first spotting
of the éarrﬁ%llg‘?ﬁ %@ﬁﬁegg@%%@é g%c & e fast SMRE@‘@&“?@"P tefysi s

buffer. Fi heGRIERE ki % i | on plasm
15 sanpl est g%'zrlegre aﬂg}?@%%}%tt yéag%dyi?e %&?ﬁ%%g%%@igﬁ% dried on
filter papambéibendhe axid indientdsithe logéopstaivadicref HIV-RRNAombdleculrdi cat ed by

solid lines,in_ . the graph. The nunbers on the axis indicates the | og copy
number of fpwadin efbl ecul es found in the test. 20 -3 JAN 2 007

The data in figure 1 clearly indicate a very good correlation between the
' 10 resulis obtained with the direct admission of sample to the lysis buffer
- compared to first spotting of the sample on paper, drying and thereafter
admission to the lysis buffer.

Figure 2. Comparison of quantitative HIV-1 data obtained on plasma
15 samples that were analyzed directly or were first spotted and dried on filter
paper. The assay lower limit of detection is at log2, indicated by solid lines in
the graph. The numbers on the axis indicates the log copy number of HIV-1
. RNA molecules found in the test.

20
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sanple; - drying said carrier; - providing at |least part of said carrier
conprising at |least 100 Al of sanple to a nucleic acid isolation solution
so that nucleic acid is extracted frgm said carrier; and - quanti ya&g @@Zd
nucleic acid of interest. 2. A nmethod according to claim1, wheredne t"dast
250 1 of sanple is analysed. 3. A _nethod according to anyone of clains 1-2,
conprising identifying said nucl &laimsid. 4. A nethod accor di ng to anyone
of clainms 1-3, wherein said solid carrier is provided with at |east two

sanpl gs. 5. i.n o;anyone.of clains 1-4, conprising

adni niq'st eri ﬁ'}l%%gg%dﬁfa glg{fﬁgg%aéuﬁleé? G4 PRBEre ﬁgh%ftle%% Repd 'lleence nucl ei c
acid. 6. A petpwsingccording to anyone of clains 1-5, wherein said part
conprises.the . whole of said at.|east one sample. 7. A method according to
anyone *BPUEFSH g Sfld%awgg%fiﬁgg%F%Frﬁérc?pgﬁﬁﬁggts%%Stﬂﬁé’a“i/\ﬁmﬂoébl% sgidi d solid
carri egamfle; A met hod according to claim4 or 5, wherein said part conprises

one of said sanples. 9. A nethod according to anyone of clains 1-8, wherein
sai d ndBIBE s2IGERHISTS 0l ation  sol uti on conprises a chaotropic nucleic acid

i sol at LARd;¥st : : ' f . claims 1-9,
wher of RENAIME REICHHE §6% of G ofrlfs A ERRPAEAR JoB U BRILD ANAEE G 2l m 10
wher ei reslaisoafiNAsdobipn iss elsatmctahacidis adtrad®RdAromi saad cBNArandl or nessenger

RNA. 12. A.nethod, acgordi ng to anyone of clainms 1-11, wherein viral nucleic
acid T gua@é@cgtséqbd n ?lcﬂcﬁe‘ff%‘&?r%%cor ding to claim 12, wherein said viral
nucl eRc aci 4 seuipd ias@sdiag tb Qlaf@Vi, kdlerdlH Gk &laGt 850 fl ofl dantplSis andlykBi 2U?

3. A method according to anyone of claims 1-2, comprising identifying said

nucleie acid.

4. A method according to anyone of claims 1-3, wherein said solid carrier is

provided with at least two samples.

5. A method according to anyone of claims 1-4, comprising administering to said

solid carrier a known amount of a reference nucleic acid.

6. A method according to anyone of claims 1-5, wherein said part comprises the

whole of said at least one sample.

7. A method according to anyone of claims 1-6, wherein said part comprises the

whole of said solid carrier.

8. A method according to claim 4 or 5, wherein said part comprises one of said
samples.
9. A method according to anyone of claims 1-8, wherein said nucleic acid isolation

solution comprises a chaotropic nucleic acid isolation lysis buffer.

10. A method according to any one of claims 1-9, wherein said nucleic acid
comprises RNA.

11. A method according to claim 10 wherein said RNA comprises mitochondrial
RNA, viral RNA and/or messenger RNA.

12. A method according to anyone of claims 1-11, wherein viral nucleic acid is
detected.

13. A method according to claim 12, wherein said viral nucleic acid comprises a

retroviral nucleic acid.



14. A nmethod according to claim1l or 12, wherein said viral nucleic acid
conprises HV and/or HTLV. 15. A net hod2éecord| ng to anyone of clai ..ﬁfﬂ
wherein said viral nucleic acid conprises HV-1. 16. A nethod accﬁé%
anyone of clains 1-15, wherei n said carrier conprises a filter-paper. 17. A

To. A it hod wRRoieh AAIR R AR AP A S Yl SRR Lol

conpri S;eﬁlpame@HéVla@d&)rk}BHNVfl uid. 19. A nethod according to anyone of cl ai ns
1-18, wher ein said sanple conprises, bl ood | asma, mothers m |k, sputum

|i quor ,19%al i vhmeshns mﬁllni‘%\@ anygne Af clapp - ég’c%]i‘%}‘ﬁﬁgs%l’é VEﬁi/BH‘éle’GfaC@i ai ns
1-19, vlef®is8s s@yd_ sanpl e conprises a droplet of whole blood froma finger
or heel puncture. 21. A method according to anyone of clains 1- 19, wherein

sai d salrﬁpl e ismgtidaanerdivgbminyong of claimei H6dvwhe newr shifgarmetoymsent. cl ai s
1.21, F gj# said nucleic acid detection and/or quantification conprises
an arrpll ation step. 23. A nmethod according to claim 22, wherein said

anpl i fikiati oA eehiord zmesrdﬁm@toaﬂ}ioﬁe ofrelninh 0r ¥d canprisihk @ahotyping2hmubartet hod
accor di ne of cl ains erein_sajd nucleic acid detection
and/ or ]%%ant A F@Eqdo%\w?fé%?qw?@a OWVYQHH%\}-. 1ZnHb RS hERif SFPHRONWHTER 25, A
et hod peaehdbiy A@dany one of clains 1-24 wherein a ratio between

different nucleic acids is determ ned. 26. Use of a dried solid carrier
provi deld. wi t K meshodmasordgng tpamiont pf elgines ki8] whereimedid semplaeommdtesi n sai d

sampl e iep el B Iushehe R PEARE okl Bla/bedthe e eaui valent of 100

pt of b ood erivativeé e IS’ quan I ed
A method according to anyone of claims 1-19, wherein said sample comprises a

droplet of whole blood from a finger or heel puncture.

21, A method according to anyone of claims 1-19, wherein said sample is a plasma
sample.
22. A method according to anyone of claims 1-21, wherein said nucleic acid

detection and/or quantification comprises an amplification step.

23. A method according to claim 22, wherein said amplification comprises real-
time monitored amplification.

24, A method according to anyone of claims 1-23, wherein said nucleic acid
detection and/or quantification is performed with an end-point read-out system.

25. A method according to any one of claims 1-24 wherein a ratio between
different nucleic acids is determined.

26. Use of a dried solid carrier provided with a sample for quantifying a nucleic
acid of interest in said sample, wherein the nucleic acid present in at least the

equivalent of 100 il of blood or a derivative thereof is quantified.



