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Tanzan~a. Rhrno Qung DNA Resaarcn . 
8.2 ID determination from Rhino Dung DNA: Cunningham & O'Ryan 1998 

DETERMIYE TBE IDEhTITk' OF 13DlT-IDU.ALS FROl'rI THE DLTG OF 
BLACK RHINOS 13 SOVTEERL T.A.\;ZX\lX. 

TXE USE OF HIGHLY POLY&IOR-PHIC D3-A h1.4RKERS TO HELP 
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I ariZaiia iia .i\i.o iasonoilllc utlits of black ii~ino, Diceros bicorn!: i;!!clraeii m d  D. b. minor - 
Recent invesrigat~ons within the Selous Came R~serde  ic southerr I ::~zmia hzve identified 
four discreet popularions of D. b. minor. Tr.: World Wildiife Fuul-i doi Xatur: (JP?;CIT) is io n t ip  
the Wildlik DiqV.ision (\VD) of the Minis[? of Natllral R~SOECPS Tour,sm to try a ~ d  
ciectmine che riiinimum numbers. disributior. and dernosaphic StTLC:'JiE of not oniy this 
rnerrpopulation bu! a!so the remainin2 popuia~ior-s of rhinos scac=r:3 outside the iimirs of  
Tanzanit's es:ablisiled protected are%. R$gr=crably, dme, funds z t  :h: v x i  ZZBS of heat-]/ 
evergreen  COX^;^! thicket vesetation e.cending over 500 k?hE (195 ?-!l) in s a n e  areas does nor . . 
permit a corn?rti?;:?slve snd protracied ground survey of [h: rtrr,n;::r.s rhico popu'larions within 
the Seloris Gcnx R ~ s e r ~ r e .  Consequ,onrly the proposed Se!olrs riiinc jLi:-.*cY rne:hodolozy is 
br.,ico, - auzr.iznizd by che me of faecal DXA mzlysis to htip,ae:e~-lr.2 iile r n i k u r n  nuliber of 
individuals. - 

>Ioitcula: techniques llave been used to estimate population scbstril,z:~!re. to help idenrify 
individua!~ \viiki;7 anirna! populatior.~, ;tt=s of - zene flow znd gzn~ri: vzriabi!iy. Tile use of. 
mic rosa r~ l l~ tc  DX.4 ( 2  class of vari2bIe rnarksrs) allows the de~eci ior  ofnighly potyinorphic 
D3.A loci \vhich is lbie to difieren~ia:e individua!~ wirhir. a popuizr:2:: I his rnzy ~ n a b i e  us io . . 
c~!c:lix.= ih? Ri!:ii:-;Liil> iitinlbei af in5ividuals i n  a population if ~ ~ e ; 2  i r  L s~ifi;.t:ient number of 
ha . \ !or~xc.  . - .  4!i~;~~~i~l!1t~ DN.4 is becoming recogised BS rhe rr,oicz::isr marker of choice for 
"7' L , . -  %!iov::!z: . :=;:sl?na i :  ?rov~c=s mcrr., zqd bei;e: qualit;: d a : ~  3 \ L < : ;  15 resoiur~o~! c o i i ! p ~ i = ~  io 

.. . a! lcz>~, ts ,  :;L< :r !S ~ 1 0 ~ 2  rej)roduc1~1e and gives absoiut~ ckzrac:?: Z:'SC:!PL!OI~S en~o1;ng 
. . 

:oripa;ison u-~tr. s:z:!lai d x a  coinpiitd in other laboratones This r.~:!;adoiogy utilizes 
i?oiyr;~erasz ii:.-.!::S - !.:.:c::ol: xnd tner=;brr oni:: small anour.rs of jL3Z:'iZ r~l:?::ai. 52:. :?;~r.?:_51.: - . . 
. ~ i i > ~ s ! e s .  'ciooc. ::>:r L I : ~  pe:i;aps kaca! s~cinles  c m  u r o v ~ c t  sur:!clz::: D>.+ 

- 
i ne prime5 used co m?lii]/ microszrellir~ loci z 2  dkected 2'. i ; i i q ~ z  3 s - A  zegions i a d i n g  . . ~xicrosatcl!irt cc?e21:, \vh!ch me2ns C721 a new microsaiellltt li3rt5. :o be n l a e  ior tec'r? 
nevi s o u p  oC anima!s smdied. A black rhoczros library wu c o s ~ i z : ? ?  ir. ou I a b o r a t o ~  &!C 

a nuinbe: o t  ?rimer sets hzve beer! d e s i g d .  
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-A. bl:ick rhinoctros microsarelliie l i b r q  nzs been consrruc?ed ( u ~ c c :  i ~ y ~ i t ~ ) ,  using 2 s t a n d x i  
l ,. - .. -- ~ X ~ = Z Z P ~ : ~ I  a??r3;1_~>. 'A-2 krve d ~ s i ~ . : c  Q primers which shoclc z ~ p ~ l r y  alrxtrtnr q 

.5:. ?0[:1;;1o~p'hic loci. T ' ~ t s e  prip-ers 'were tsiesd for positive mLpliEcaCor, in blzck rhinoceros a i d  
> ,- 'L?, zcondi~ons vdere z:rixiszd. D%-I. A L L ~  ~ l e s  Zorn E EIXC~Z: of j o u 1 . 5 ~ ~ ~  . ~ - f c ~  populaiions 

of s.--,eclc: vxiation tviihin rhino p c p ~ i 2 i i o ~ ~  hzve been X S I P S S C ~  j y  
b. :c~:sz~~~~siry.  

31=.2 s m p i e s  were collecicd Erom f i o s  iil Selous in T ~ I E Z ~ E  ( d i e  I ) .  DN?. was c-cied 
r ;:sin2 a pujlishtd merhod. Scvez l  zodifications of this published mtthod zre cmer-t ly beirig 

g ::s:trl. .Appro:ti~ately 100-500 ~2 ofthe octer pm o c h e  d u ~ s  bclzs w x  t s t d  k- tit exr;nctior-. 
8 -. 

I i:t DN.4 from each sec?! sample v:= ar,lpllifiei with tine black rho-spec i f i c  micro sat ell it^ 
~ r .n le r i .  Tile res~ican; 3s-1. fra=.ez:s - we:? sepazateci and t i e  - ornot:,?ts of P I I C ; ~  str??ie \v?is 

?? scorcc!. l%, 

-* p+ . - .  
,.i ~jolare i  3 i  :;-A) -. ~ ~ 3 2 1 :  ]OC! ?=-a- L.k-. 2b - - - . S - -  ,--,. 12% YTOoG C O ~ O ? - ~ C S  2 ~ ! :  !i>r2?. A T - ~ ! ~ ~ I Z : ! ~ : ~ : .  

. - 
L3 . j r -  -3-5 q I ~ = ; e  . - . . ....-. j t s :y . t s  :o; 10 lor; F=-: of;ile rr.icr052i~ll:it ~ C C :  :.lvv.? :d:t1=td pOS:i!V? - .  . .  - poi:,morp\<c bands, vvthile the pr ,n t rs  ioi t i ; ~  rrenaiGxs S::< ioci y;?iii n:ulri~!e mp!l:!~z!:c:: 
3 
L:: kz-.cs and so could CO; be uriiised L.!: zmiysis. 
:;i 

, . - .  ---l! or me .-:c:osairlhre loci tpsitd wr;: poiymoi$uc in black T ' O C ~ ; O S  ,;or- 3 ?op~i211ocs 
:F ir:=S2), with the numbe: of  allelts rzneino, from rwo alleles io e i d x  alieles . . - - 

c ,  
- . . 

j 32: locus, n,s wzii X dis~iaying high lzveis of neitrozygcs'r;g (E = 0.68). L .?:re ?!so ???ex: to 5 2  

sufficient differentiation berwecr, the different subsuecies - b.e one individual o f  the D. 6. 
7, ion,o!.~es tesied had al!ele nor see: ir, the other four subs_seci=s of black ri.iiioceros (D. b . , 4 ,  
, . 
-. 3l,corn!s. D. o minor. D. b rnichaeli). 

. -  . 
W s  sxraz:ed 25 s z ~ ? i e s  ar,d ttsred <?c q c ~ l i t y  of the e x ~ ~ c u o ~  k). DY.4 ~ . ? i l n c ~ ~ i o n .  T?3s 
5 s :  gel rtsulitd oipcsicive a.qLfization o f  60% of hese  kutlai exiracrio~s. Tnese sa .p ics  
restrite:! in. liLlciosat:!ii~c proc~ccs  in tie appropr'.atc skize r s s e s .  VV' t  obser~.ed 9 &Z=rcnr 
c,znor>.pes of  t iese s m p l e s  (36%)  one primer. 'lye wzr: unzbie ro reFeat this a~pli5ca:ior.  - 
io the same s p e c i f i c i ~  in subsequent experiment; at t ie  szrne l o c ~ s  - we did obrzin product bu: --- ...- a S= zeis cispiayeO ~.ul t io ie  non-qtcif ic bands which c= not b= scared .:~.iLk a h i ~ k  aecr== of 
confidep.ce. The s ~ r ? ?  .{*able ?anerr. wzs obtkned w'nen !=S:?-?g ?rir;..ers 2: the 3 o f ~ e r  ioci. 

-4d.e~iional expci-r,eili: periom.e& sug,oesc that we nzve co-- .xrxr?d m ihd-ioiior oZDN.4 
1r?.?iific2:ion. Tnis k ~ b i l o r  appcZ.5 :o be o i  plait or;lgir! (co-workers in OIL- iabarr?io?j tk.2~ 2rr 
cur;:nrly investi,catinz plznt systenzdcs suppon tIzls finding). Oc; cczen: expellm.=nts now ar: . . .. . . . 
. I ; ~ = c  a: rxlnln-l:smg or reno\+;in,c :*is inhibitor & o r  our f a e c ~ i  cxtractio-s in order io aliow 2 3  

to proceed to the g~notyping s t tp  



I .  Vie  have 'succ=ssiuily consuucred 2 b i x k  r i ioceros  qec: : ;  libnry. We isoiatcc 
positive repeat loci and have developed primers that a ~ p l i .  loci re;roducibly- in 3 

octros. popula~ions of southern .*CZI kin 
7. W2 h2vs derno~st-atsd h a t  DNA c m  be amplified. albeir X: rcc\iodccibiy. from 

DN.4 exc-xted from black h o  faecal samples. 
3 .  We observed E r n G f i m  of 9 unique gezorypes (9P5 sm;lss  tesred) fi'ror 

preiirninaq data from our initial extractions and ,oenotlipiz~ with one of the loci 

We are investigating and &ill cootinue io invexisate mehods thzr ;i;rll mkninise or reduce h e  -- t j i 9 -T~  of  the id?_i'bitoi ti;x is being co-exoacred with the DXA f r o ~  -he fcitcal szmples. Once 
this has been achieved we will airtmpt genotyping of the 35 szmp!cs we have iectived. 
.4dal:ionally, we are continuing to identify more poiymorphis re?trr loci develop primers. 

Vv't than:: MLK blorgzl? Davizs for p;ocurin,o sarnp!es ar,d his enth:.s;um ~b~oughour  the project 
as wel! zi securing hnding for h s  work; W&? for hr.dir,z the fztcz! work; Enc Ezip)i for 
i.bo;.z:ory suppoli and the Foundation for Res:arci~ m6 De\:tlopn:?:r hr fis.d:cg the l ibrq;  
Cons:T.i.CI!or.. 


