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Objective To determine if there are any dfferences in the number of exclusons from paternity of men

usng an anonymous parentage testing service compared with that of men usng an irrperson parentage
testing service provided by the same company in Hong Kong SAR of China

Methods
the same company were anayzed.

Results

Comparable numbers of consecutive anonymous and in-person parentage tests conducted by

Men usng an anonymous parentage testing service were excluded from paternity at a ggnificantly

greater rate ( P<0.001) , compared with men using an in-person parentage test service.

Conclusions

The resuts obtained from anonymous parentage testing indicate that the number of families

containing children of doubtful parentage is much greater than expected previoudy. As illegitimate children
are known to suffer greater degrees of abuse and neglect, this finding poses serious social questions
regarding the welfare of families, which the relevant authorities shoud acknowiedge and address

The forendc use of DNA techrology began in the United
Kingdom in 1987, with the introduction of DNA
fingerprinting based on redriction fragment length
polynomphisns ¥ Subsequent  developments included the
use o variable number tandem repest and ghort tandem
repeat (STR) loci located in the nonrtranscribed regions of
the gerome.?  The latter are partticularly amendable to
analyss by the polymerase chain reaction (PCR). This has
led to the rgpid introduction of DNA fingerprinting both as a
forendc tool and as a commercid activity with a particular
asciation to parentage teding.

In many DNA-based parentage tes services, a pand o 9 -

13 STR loci are anadlysed for each sanple doror. Reagents
for STR PCR tegding are available from severd commercia
purces A typicad parentage examination case includes an
aleged father , and a biologcal nother and child. Under
dandard teg conditions, if al STR loci from the child metch
those observed in the aleged father a combined probability
index (CPl) is cdculaed based on the frequency of
occurrence of the STR dlédes in the aleged father’ s ethnic
goup. Usng the CPlI and a prior probability of 0.5, a
probahility of paternity can be caculated as follows:

probability of paternity = CPI/ (CPI + 1)
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f two or nore loci from the child do mot match those
observed in the dleged father, then the teted man is
excluded as the biological parent. Occasondly , a mutation
occurs inoneor nore of the child' s STR loci resulting in an
goparent miametch between child and aleged parent. This
inoonclusve teg reduces the CPI below the threshold needed
to dfirm a probability of paternity greater than 99.9 %. An
inconclusve result mus be reslved by analysng further
STR loci.

As a company providing both in-person teging (where al
teded persons vidt our dffices for tissue sarpling) and
anonymous parentage testing services (where gpplicants post
sanples for tesing to our laboratory) based on STR PCR
anayss, we cormpared the results obtained from each to see
if there were any dgnificant differences in the frequency of
excluded , non-excluded and inconclugve results
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METHODS

Sample callection

In-person test

Tes subjects provided cheek cells by performing a bucca
<rape usng a derile nylon brush under the direction of a
trained laboratory assdant. Sanples were sealed in derile
oontainers and tranderred to the laboratory for DNA
extraction and STR PCR. The novements of the sanples
were ocortinuoudy documented throughout the laboratory
andyss

Anonymous test

Applicants collected bucca scrgpes by themsdves usng
derile nylon brushes provided in the GeneTek DNA
Parentage Teging Sanple Qollection Kit (DNA-TECH Ltd. ,
Hong Kong, China) obtained from local pharmaciesin Hong
Kong. Applicants returned the sanples to DNA- TECH Ltd.
for teging. Sanples were trangerred to the laboratory for
DNA extraction and STR PCR.

D NA extraction

The used bucca swabs were renoved from the trangoort
ocontainer, placed in a 1.5m sren-cgp microcentrif uge
tube containing DNA extraction olution (MagerAnmp Buccd
Svab DNA Extraction Kit, Epicentre Techrologies, USA)
and rotated at leagt 10 times to remove adhered cdls The
tube was sedled , vortex mixed for 10 seoonds and incubated
ina60 water bath for 30 minutes After incubation , the
tube was vortex mixed for 15 seconds and incubated in a
98 water bath for 8 minutes, followed by a 15 seconds
vortex mix and further incubation a 98 for 8 minutes
After incubation , the tube was vortex mixed for 15 seconds
and chilled on ice. Cdluar debris was pdleted in a
microcentrifuge (3000 r/min, 5 mnues, 4 ) . The
swpernatant (containing DNA) was tranderred to aclean 1. 5
ml microcentrifuge tube and 3 wlumes of abolute etharol
were added. The tube was dored & - 80 for 1 hour.
After incubation , the tube was centrifuged (13 800 r/ min,
15 minutes) . The supernatant was discarded and the DNA
pelet carfully washed with 1 ml 70 % ethamol. The pellet
was resugpended in 20U | DEPC-treated weter. The pellet
was dored a - 70  prior to use.

STR poymerase chain reaction

For each sanple, the following STR loci were anadysed:
D3S1358, WA, FGA, D8s1179, D21s11, D181,
D53318, D13317, and D7820. If necessary, following
aldes were anaysed including: D16539, THO1, TROX,
CSF1IFO udng the AmpHSTR OOiler and AnpHSIR
Pdfiler Aus amplification kits (Applied Biosysems, Inc. ,

Foger Gty , CA, USA) . Anplified products were anaysed
on an APl Prism PE310 Genetic Andyzer (Applied
Biosystems, Inc. , USA) acoording to the protocol included
in the kit. The PCR mix contained AnpHSTR PCR Reaction
Mix, AmpASTR Pimer St and AnpliTag Gld DNA
polymerase (Roche Molecular Sygems, Inc. , Feasanton,
CA, UA) |, 1. 25 ng sample DNA |, and DEPC treated water
to 25u1. The reaction tubes were placed in a Robocycler
Qadient 96 (Sratagene, La Jolla, CA, USA) , and the
following anplification programme was goplied : denaturation
(95 , 11 minutes) , followed by 28 cycles of denaturation
(94 , 1minute) , anneding (59 , 1 minute) , extension
(72, 1 minute) followed by afinad extendon a 60 for
45 minutes and ending at 25

Exclusion from paternity

Alleged fathers were excluded from biologicd paternity if two
or nore aplified STR loci observed in the child faled to
corregpond with those observed in the alleged father.

Calculating CPI
In cases of ron-excluson, the CPl was cdculated usng a
prior probability of 0. 5. The frequency of occurrence of STR
dlelesinthe dlegedfather’ s ethnic group was obtai ned from
published data. *°

Satidical analysis
All data were conpared usng binomia digribution theorem
for unpaired groups

RESW. TS

Exclusion from paternity by tes service

Between late 2000 and early 2002 , 76 consecutive in-person
parentage tes cases and 75 consecutive anonynous parentage
teg cases submitted for gudy were andysed. The results are
presented in Table 1.

Table 1. Gonparion o irrperoon and anonymous parentage

ted reauts
Posdble parentage In-person teging Aronynous tegting
teding outcome n (%) n (%)
Excluded 14/ 76 (18.4) 30/ 75 (40.0) *
Not excluded 60/ 76 (78.9) 24/75 (54.7)
Inoond usive 2/76 (2.6) 4/75 (5.3)

* P<0.01, vsinperon teging.

Analysis o DNA parentage service users by race

The mgjority o Hong Kong residents (about 95 %) are of
SDuthern Chinese ethnicity. ©  Thisis reflected in the racia
characterigics of the aleged fathers usng each service
(Table 2) . The proportion of mixed race children anaysed
with either the in-peron (5/76, 6.6 %) or the anonynous
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teding service (8/75, 10.7%) was rot dgnificantly
different.

Table 2. Bhnicity of dleged fathers usng DNA parentage

ted sernvices
Bhnicity of In-person teding Aronynous teding
dleged father n (%) n (%)
Chinese 74176 (97.4) 69/ 75 (92.0) *
Other Adan 176 (1.3) V75 (1.3)
NorrAdan 176 (1.3 5/75 (6.7)

* P<0.01, vs Chinexfaher in-peron teging;
father in-person teding.

P<0.001, vsronrAsan

Analysis o inconclusive parentage tests

The number of inoconclusve teg results is larger with the
amonynous teging service than with the inperon teg
snvice This could irfluence the dgnificance of the data
interpretation. The larger number of inconcludve tegsis not
due to a higher frequency of mutated loci observed with one
or other of the teg servicesor the inability of the anonynous
dorors to oollect their own tissue saples dfectively
(Table 3) .

Table 3. Andydsd inoconclusve cases

Aronynous
teding

In-person

teding

1 Mutetion a D3S1358 1  Mutation at D53318

2 Muation & D8S1179 2 Insuficient sanple for andyss

3 CPl <100 dter 12 SIR loci tesed.
Refer to dient for further ingruction

Number Number

4 Mother' s sarple was not provided for
andyss Observed exclusons could ot
be corfirmed

DISCUSSION

The inperon tes is generdly performed when the result is
required for lega proceedings, such as a clam for child
maintenance. In contrag , the amonynous ted is used snply
for peroond knowledge. Beore ether tes is adminidered ,
the parents do mot know the outcome, thus the expected
frequency of men excluded and rnornrexcluded from paternity
should be dmilar. The inrperon service is goproximatey
75 % nore expengve than the anonynous tesd. This could
result in bias due to discrimination based on ecoromic
datus, where low-income individua &/ families select the less
expendve aonynous ted. Previous gudies show that low
income is asociated with increased number of  sexud
partners for males and femdles’®  and reduced frequency of
concom use.  However , no data on income were oollected
from the tes subjects upon gpplication for teding, © the
dgnificance of this dfect is unknown. It is likdy that the
amonynous tesd is sdected for its convenience and the

assurance of anonymity over any economc cond derations

The onus for participating in parentage tesing generdly falls
on the dleged father and hdps exlan the observed
frequency of exclusons Alleged fatherswho srongly sugpect
that they are rot the biologica father tend to goply for
in-person teging with the suitability of the teg report for use
in alegd tting, whilg dleged fathers who are merdy
satiying a naggng doubt over paternity , sdlect firg for the
aonymous ted. That ome 40% o thee men are
subsequently excluded from paternity may indicate the
preence of a large population of children in Hong Kong
whose parentage is in doubt. The average exclugon rate in
non-US parentage teging centres is 30. 5 %, which includes
both in-person and aronymous testing °  Qven the wedth
and development of Hong Kong of China and its embrace of
wegdern values, this may further sugges a widegread
breakdown of traditional conservetive attitudes to the family
in Hong Kong of China in recent years, that is supported in
other data, such as increases in divorces,”®  number of
terminated pregnancies,™ acceptability of pre-maritd sex
and co- habitation by young perons?  and rate of irfection
with HIV and other sexudly trangmitted diseases in young
adults ® onversdy, it may snply reflect a previoudy
unrecognised agpect o “ traditiona ”  Chinese  Sciety.
lllegtimaete children are nore susceptible to child abuse,
negect and poor cognitive development. ™

To our kmowledge, this is the firg report describing an
goparent anomaly in parentage teding data based on the
nature of the tet senvice in Hong Kong of China and
provides evidence for the exigence of a potentidly large and
previoudy unrecognised group of children of doubtful
parentage. The social consequences of this pheromeron in a
cloly knit honpgeneous sciety such as Hong Kong
warrants further attertion from relevant  government
departments and non-governmental ocia welfare agencies in
order to limit potentially adverse socia consequences in the
future.
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