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Tanzaniz: Rnino Qung DNA Research

8.2 ID determination from Rhino Dung DNA: Cunningham & O’Ryan 1998
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INTRODUCTION:

Tanzaia bas two taxononuc units of black rhino, Diceros bicornis iuchaeli and D. b. minor
Recent investigations within the Selous Game Reserve in southern. Tzanz

Tanzapia have identiiled
four discrezt populatons of D. 6. minor. The World Wildlife Fund Zor Nature (WWTF) is 10 heip
the Wildlife Division (WD) of the Ministry of Narural Resources 222 Tournism to trv and
determine the minimum numbers. distributior. and demograpnic structure o not only this
metapopulation bur also the remaining populations of rhinos scamzrzd outside the limits of
Tanzania's established protected arsas. Regrsuably, time, funds and the vasi arsas of heavy
evergresn coasta! thicket vegetation extending over 500 kM2 (195 M2) in some areas doss not
permnit 2 comprahznsive and protracted ground survey of the remaizing rhino populations within
the Selous Gamiz Reserve. Conseguently the proposed Selous rhine suvey methodology is
being augmeniad by the use of faecal DNA analysis t0 help derermins the minimum number of
individuals. '

Molecular techniques have been used to estimate population substruciure, to help identify
individuals within animal populations, rates of gene flow and genstiz vanability. The use of-

microsatatlite DN A (a class of variable markers) allows the detection of highly polymorphic
DNA loci which is able 1o differentiate individuals within 2 population This may enable us w0
calcuiate the muntmum number of individuals 1n a population if therz iz a sufficient number of
hapiotvpes. Microsaizllite DNA is becoming recognised as the molezuicr marker of choice for
the folioviny rzusons it provides mere 2nd beuer quality data 25 well 15 resoiulion comparad ©
aliczyvmiss, ond 1118 mmor= reproducibie and gives absolute character Z2scriptions enabling
comparison with simiiar data compiled in other laboratonies. Tius mzinodology utilizes
noivmerase ciwrny roaction and thersfors onty small amounts of stam:e mataral, for examnl
J10P38125, Biocod. N .

and pearhaps fzacal sampies can provide suilici2n: DNA

u
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Thz pnimers used o amplify microsareilite loct are directaed at uniqus DNA regions lanking
microsatellits repecis, which means thz: a new microsatellite litrary has to be made for 2ach
new group of animals studied. A black rhuinoczros librarv was

cnswuci2din our laboratory and
a2 number of primer sats have baen dasignad.
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YMETHODS

I LIBRARY CONSTRUCTION AND PRIMER DESIGN:

lb L

. black rhinoceros microsatellite library has besn constructed (undcear rsvi*‘w) using a standard

xpenmenial approach. We have dasi '_::‘ d8 p—un rs which should amplifv differen

polvmorphic loci. These primers were tesied for posmv= 2 LDanat-or in black rhinoceros and

PCR conditions were cotimised. DNA samples Fom 2 number of southern. Affican populations
have been gencivped. Lewvels of genstic variation within rhmo popuiaitons have been assessed by
sxomining allelic vadiztion and hataroz 7gosity.

m

20 TAECAL DNA EXTRACTION: .
Dung samples were collected from rhinos in Selous in Tanzaniz (tzdie 1). DNA was sxtracted
using a published method. Severz 1 modifications of this pubushed method are currently being
'=st-:d .-\omovr::atﬂv 100-300 mg o7 the outer part of the cung doius was usad in the

extractiorn.
.2 DNA from each {zacal sample was amplified with the black riine- speciiic microsatellitz
;rﬂ“'s The resu lr:m DNA fragmenis were separated and the g2notvdes o7 22ch samp

c

. ne gz amole waeas
red.
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RESULTS:

LIBRARY CONSTRUCTION AND PRIMER DEVELOPMENT:

Weasolated 24 /T8 repeat loct aftar sereenming 27000 colonies from our titrary. Amphificaues
orimiess were desiznzd for 10 loc Four uf":nc microsatelhite ioct nave vizldad posiuve
poi morpluf bands, while the pnimers for the remaining six joct vizld multiple ampiificauon

cands and so could not be utilised 1o the analysis.

Allof the microsateliite loci testzd ware pOlVﬂO"Dth in black riinoceros Tom 3 populations
(n=382), with the number of alleles ranging from rwo alleles o eight aileles

cer locus, as well as displaving hugh levels of heterozygesity (2 = 0.68). Thzre also appea:
sufficient differentiation betweer the different subspec:es the ons mmvmua_l of the .D b.

longipes tested had an allele not seen in the other four subspecies of black thinoceros (D. &
dicornis, D. b minor, D. b micnaeli).

2 ANALYSIS OF FAZCAL SANPLES:
tracte 10ies and tesied the quality of the exacuon oy DNA ammplification. Thus
sitive amplificauon ol 60% of these mtial exwacuons. These samples
ltef* Lﬂ. micaosat liize products in the approprate size raages. W= observed 9 differen:
no’yocs of these smoles (36%%5) with one primer. We were unzblie to repeat this amplificauon
to the same specificitv in subsequent expeniments at the samme lecus - we di c‘. obrain product bus
these gels mspla/ea multiple non-specific bands which can not be sS ored '‘with 2 high degree o!
confidence. The same variable p catnern was obtained when testing orimers at the 3 other loci.

.eT _——t

Addiuonal experiments performe c'., suggest thal we have co-2xmractzd an inhibitor of DNA
amplification. This nhibitor appears 0 be o of plant origin (co-worksrs 1n our taboratory that ars
&.Ll"m'l(].\’ investigating plant systematics suppors this finding ,) Our current experime'lts now ars
aimsc al minin~iising or removing this mmoum from our fascal =xiractions in order o aliow us
10 proceed to the genotyping si=p



- CONCLUSIONS:

b We nave successiully constructed a biack rhinoceros speciizc library. We isolated
positive repeat loci and have developed primers that amplifv £ loct reproducibly in 3
populations of southern African riinoceros.

2. We have demonstratad that DNA can be amplified. albeit net reproducibly. from
DNA extracted from black rhino faecal samples.

We observed 2 mintmum of 9 unique genotypes (9\25 samzlss tested) o
preliminary data from our initial extractions and genotypinz with one of the loci

a-

FUTURE WORK:

We are investigating and will continue 1o investigate methods that will minimise or reduce the
affects of the inhibitor that is being co-extracted with the DNA from the fascal samples. Once
this has besn achieved we will attempt genotyping of the 33 samplss we have recsived

ol

Addutionally, we ars continuing to identfy more polymorphic rep=z: loci and develop primers.
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