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LJulst()m ant;lgE~n arrays a platform to assay SeI'Oi<)glcal response cancer patients 

to a set selec1;ed cancer testis III to a or to assess 

pa1tlellt responses to treatments. the aCCIUlsltIC)Il of the array data 

is U~'J.J~'vv to array ,:,n,,, hl'<:,<: is recIUll~ed to 

noise 

aims to addnO')ss of nOI'maLllzl:ttlC)Il 

for custom prc)teiIl arrays. For the of nOI'ma.liz2Ltion, a metho,d aimirlg to 

mE~thod was oU'JVVU to 

throiugh a simulat.ion 

tll1:ou.gh a slgmhcallt improvement the da1casl8t a repiro(iucibiJlity ex[>en.me!nt, III 

of the 

about 

ImplE~m(mtab.le as a cOInputE~r program. 

me,th()dS was implElm1ent;ed III .IV •. """ to carry out 

hetwe(:;n array nOlrml'1liz;ation. l-lualitative clw3ter'ing 

analysis mElthod III 

a particlllar to each clulstElr analVSIS was 

stnugllt tr,rUT,:,rrl conapa,red to a Peal:son con:ela1cion me'tric 

more implementable. 
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3.1 
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low CorlCeJllt 

The scatter plots 
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""n''''V'.H arrays 
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2.1 

3.1 

A. 

t::1J1l'-""'~" arrays. If is 

response to a 

to 

of 

at two 

1, 1. ... 

a common un-

out of 

pU'J'-""'vU across 

CV 

coelncle:nt (r) per 

arrays. 

a text 
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a text file. 
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reSDo:na(~r group out 

(l,~'VH" •••••••••••••• 
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and annotations . 
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amount 

SCIence 

process is 

the ~'~"Vl"~'~'~' processes at nrrYt-"',n level [1,2]. 

more 

to uu'uco'.':> 

on microarrays 

to to assess sets Df()tems or to 
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1.1 

to "C""A"" 

lUXOlH.lllCU genes may 

are [3,4]. 
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it may 
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Chapt<" 1. llltmuu{;tion 

• Detecting antibody 

AutOa<ltibody cDntained in the ,emm 

Biulin-HCCP 

slide surface 

Figllr~ 1.1; Rim,in-st.reptaviciill immohiliz"tion m~thorl 

Oetedion of the respective binrling: partners 

Th~ main int~rp.'t. in mic:roarra:{ experiments is hl\.."-,,.rI on th~ pos.-.ibilitv t() quauUfy lhe 

inle,>J.(;lions bet\wk'n th~ prol"" immobili.ml OIl the slide Jnd th~ tal'gf!t ('Omaill{~l in til{' 

sm.llple solutiull. To this {'ll(!. »nne Tllole<.;ule" with spfl('inr mt<'fHerion pwpcrlie>, 'ilt' lu­

[wiled with eith"r ftUO""""'nt, pl1(1t()(nemieal or rauioiw,opp tAgS. The ('h(\ilX' (\f OIl<' ue­

t"nioll Tllelhod ai\lUnst th~ oth~rs is t hp rL'Sult of J lmtk ofT iwtwPf'n th~ dPRire t(\ l<'a('ll " 

high sigllal-t(}-uoi"", rMio and "n "ITorrlA hl~, eost 

Fluoreso:uL bbdling is th~ most. wirlply 1lS(~1 detL'Ction meLhc.,j fOt mir.roATrAY ~xp~Timellts, 

lt is spn.,iti\~" ,-lable, ~,ue <tlld dT""tiv,,: anrl ean hp ar('hi'"L~l for fulure imaging. It '~-'1llirps 

a la""r S('anw" l() G.. ,,,[<.(i. Ilowever, th~ hhpllillg of rn()k~,uk.-; Tlli!',h, afTed theiI fl.hilll,y 

to int~"art with their partuers, ChemiiLlmin~.<;<;~.n('P is an()t,h{', highly o,eIl,iliw label-h .... "-,,,rI 

ddp<:lion m~thoo, h,mTwr, il hru; lhe illron\'eniP»('H of hA,'~ng low resolulion uu" lo ilb lim­

itE'<i uyu"mi(: I3ng~ __ Rarli""rtivit~i b""",{] mdlloc.b me nlllrh lp",", fr"111Hntly \1S<~1 bL"'''''''''' of 

th{'ir re'-luirement fOI long ~xp()sm~ whieh r<"ul,~ in »a[el} con""rns. Roth ChpmilllmiIlL"S­

'''!l('C allu radiol",ti"ity mpthoos r"" ollly he performE'<i Oll~e, Another unlAhpllf'rl method 

for prot{';u array udrtlion is th~ Sllrfa0' PlasTllou ReHmau"" (SPit), In this ""'thorl prohes 

are inmxJbi!i~eJ on J gold-roatM smfa.('e and th{' billuing <}Ctivitje~ ATP mP.3,smf'rl by the 

rhmli\{';; ill tll{' light rt'll.-rtion An",1RS. The SPR is rkJC very "-CllhlLiw anu ""'1uir", mor~ pr<>­

tHill to be imrn() bili;oc,{] 011 the sur["c" t hfl.n ft lImf'S('~n"', dwmiluTllille"U-'llce Or mrlioacti'~t~,­

(\<1tH('tioll meth()ds [1, <~, lOj. 
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1. 

as well as 

or co.uel~trveJ 

to not 

a 

1. 

to 

means to assess 

means to correct or UVLU.tLU.tLJ" 

are to 

microarrays are 

a means to 

~'~'~""~L'~as as to 

5 

are 

or smears onto of 

it is nnnr.1rT to sure 
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1. 6 

as cancers a sig,niiicamt autoililllffiume response, 

arrays are pfiDmLising human serum is 

ant;lgE~n arrays p01Gential to 

cancer dHlgrlosls th,'r£lnl<'" in 

deS];nte the o-rnUr;l1lo- nllllllber 

use is to SP()CltIC irlve:sti!:!;atioIlls d,ehrlab,le 

a reillth'eiv set reasons dU3ea,se specificities, 

custom or boutilQule anti,gen arrays were deveJouled to on an1tig~:ms 

cu:stclmilzation process recluires one to to COlltaim very 

content accordllllg to deSlr'ed sr;leciticity [11, 

The on >lTl'>lh,'Q1Q of a lUlJ-Dlrot,em ~a,ncer­

in vitro dU;tgnlos:ls cancer de'veloped 

III coJllat)orati,on 

contrast to presence 

a tumour 

reasons. anyone 

a cancer is a 

are 

in so 

presence of tumour be1~w{len ilitten:mt can-

cer 

events 

terization of an1clg~3ns is po"tentiaHy more 

of antll~ens [18, 
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1 1 

are a COI.lec:tlon 

vector or an 

are 

1 

purpose of 

a serum 

~ ... ,.,,~,.. array au"au.!". to 

7 

a 

cell 

1.2). 

rl11-tpr,:.n1- concen-

pV'U~LJlUL"'.U.y vVA.LuUHL0 tar­

etE~Ctlllle: UHOAUVUAvO to 

sur-
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D 
Block 

array 

same terms 

the scanner ""<-1cn,,,,,, is one called 

a 

The scanner "..-.1'-'-"'<> 
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elv,]>!r'r 1 luuorilwt1(>n 

Arrlly 

Fi~ll[(' 1.:1: 1111l,;tr1lJion o[ th~ vari .. lJilit"" o[ th" hfl"kll,Touncl illt~Ilsil!6 o[ R HrmV" "ith 
thp ''i-'plicalioll o[ U", SaUle eXI*rimAn\, pro~ocol, Iler~ th" R hloGk,; of th~ arra,Y8 arc 
rpvrc:.cIltod in !h~ ",I11mn.'_ 
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l lltr,~ In' 'Li,,,, 10 

A, 

l Image segm,nlation 

....... 
" 

• Sukground 

• Signal 

FiRllr~ 1..\ lUu«tI'8l;iull Or ' I'll:lg~ ""'~!Il,:ntat u'., .. \) ~[,'''' ... t h" n,,,":t oi th~!<pO~ fi ndlllg 
1>rv~c"'" alI<I JJ: t he- ,,-~ull "r K~II I,-uta:ior", ot \1'" in",!;" 

TWU!1,,11 u.ppn H" ll . th ~ ,,,,-<,,, e,I) \\;.I.' the grit! "' . .,,- lhe .lira) a,.,d fits th., p1<t~Il ' (of t il .. 'pot 

lco (l,<""!\Ult for the .pot .t~e \ il.li llL ioIlS aud tllll'\,f'!1 'flIU:11l F. \wtWP<'ll spots, In l·re,cu~. thi, 

SJ)l'Nft,ch b lime con, umiu .. Iw d ~ llhi ",.t to humall ",-Tt'r "'venaJh when ,k'atilo>; "ith I< 

l:l.rgc' IlI.lfl\\).,1 uf arr"p" Tht "m"m:ui~ appro,," '" l\.Oms H! t.:lP I,t,f~· ami fi l " ill"'UI human 

Ult"'''':Jllio", t!..tl' ""tcut "r ", .rh ~lw ,t .C''''~ "P ... ~fi, ~lb'(',rltbm,· T bi... .ll 'lm,.a,h Itllo",.. to 

",w,' t U1IC' " "d C""'T"- U..al<: ("r hill" ;]" .. rn,,,,. HO"'e'·",r. 1)v,!:Ie ~Iod C'UIll..arulllati"II <"lwlca" 

lu flit,,· ,k·tL",~i()u of ,,,,r[,,iu ~!, .. t" Thp '!<'m i-a.oJ t<'>!llAtIC ~j.'Ot fiuding ,,. J" ,t ~" f<.Ul<)"",\ i~ 

~l"" Ii;ujiu .. [011"w~~! hv" m~n\1 al "" IJl1stmem of lhe fi l llll" fur wuw ~p"t " i["C~C"''' "'Y' 

1. 1.3 Image ,wglll!·tllalioH 

l m"R" S"';",!'ntlltion i~ t he pflrt or ~rn, iInag~' 1'r<H.X'i<"I:I~ ",hll·h rl .. a ls with Ill.> <I('<'~i"n un 

wll1"h p'xe1 m lile extent c·r lilt· 'jJOlIU.H .. !"'10n~ W II " "fInt ~iF.'''' 1. In t l ,~ ba<.~wulld 

or 10 ,hiI(',,'ut 8()urt:<.-'" ~ , ,, t , ,'" ,h,[ "T "Tti!;.,,' - A~ m~m10JJPd <lbo,",~ , t h l' ~ ca lU1U r .. 'p{)rth 

",-,me F\ (l. t.i .l irs h""",d 01, pix d di~tribuh0Il" , TI,e '-C::'lDc)ltntlou of tb ~ im fl,O;p (~ FI!j,. l.-t) 

upfitlt's rule:; t.o fi lter "'" u!>o l pixd,,-
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('III,,,,l<'r I 1,,"",,",",,""'"""'""' _________ _ 12 

.. ,,-------- ........... ....-."'---_ . 
[ -

Figure I.G- Til., ku1<j;rm",.-i '"(Irr .... ~I(\" COl/OCt.:! .he arbilrarv p.-·~k (Or ,11f' ba£:kgmu"d 
jllu'n,it.\' ill " t,ll ,.,... Ily l hm:' ~p(\l "',ml,....,. TIl\: .remi h,,<.'S '" t.1l .. graph <:<ml(, [r<Ju l .-ight 

"]~t"m Arra}S d 392 Sl"JI.I< """h. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1.5 

• to 

• 
or when one of 
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a is to measure 

• etc. 

IJVUHOO were 

appel[lUllX B were GLIJ'lJlllCOU to 

a measure 

to 

sets to 

was 

UCO,",GLu."CO they 

or 

a non 
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Chapter 1 lutro<iudio/l 

"C.'''''''''''' 
lie ''''"'''' '" ,,,,-",,,,-,'" 
"C'""_'''' 
0:: 1]5G .. ~' 

" 

(~) lhoclhrws of the anllLociy """PO'''''''' agai,,,,t the l(XJ Cl ant~~lli [or 5 ,.m-n"'IKH"lill>\ ~atiellt; 
iueut'fieci by the ill., 6,11.l6,2H ~ud 21. 

,>,.J 

l,~.'"C.C""C;"C"'_:C",,-.,,, "" ... ~, 
. ,,,,. ,,,, .. e<t . "'. "" .. ',., 

"" 

(b) A,'cr~() iI.t()n>ity uf tl>o triplicate "P'''" only 
prinkxi with Leal; "",ply Vf"lor pcr army. 

n __ ._, .. __ ...,.", ... ~,.,. 

• i\ >cc _ "s'" ,,'" 
" / " ,"c_",Go"", , \ _ =-"",",,~, , '" _0""" "Co< , , 

toe ""'''" btl , / \\ , 
I , 
~ \ 

, 

• • •• 

(c) inlelc,iti<>; uf the "pot unly ~,inlNl "'ilh in­
sect cdl empt:; ",""t.or un eacil uf tho ~ hlucks 
pe, a,-my, 

Figurl' l.Ii Antii;cUS I to 37 wc'rc' doncd awl Q."prc'S8oC'<.i ur,ini; ill"'-'<.:C e;db Vl'ctors awl 
mnig""" ~~ tu 100 in E,('()/; \U,tors, a) and b) to),;"t,hn [Cwal tlu, relatiollship l.dw(nl 
thp intensity obtained for I,h" ant,ig"n rlonp(i within ins"",t ('f'll" and tlw IIn"l>f'('ifir bindinp; 

cO thc' imcd u,U l'mpC)' \'c'('tors; ,,-!Jilc' ><) awl c) cogdhc'r n:'wal Ull' l'd,,(iotl~hip Ix'lwc'('n 
t!Je inlell"ity obtailled for Ihe ""tig,,n doned within E.~()J.i and the 1111SI,,>::,ilk billding to 
thp genii pmpty ,",,,dol's. 
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two 
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measurements to processes 

a relatively 

to 
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same 

is to correct 

processes than 

arrays, two "''''''lU1:-''<''''' 

most cases, DrotE~lll arrays are 

arrays. 

1. 

even 

lTH""'"::''' to 

not allow for 

can 

assume 

as 

UlUJ.J.'-'''-,U across 

to 

,",>G<=JLHC;U into 

mea-

two 

arrays due to 

same array; 

a common 

HU,,",U."'H<,",", or 

measure on J 
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sumes 
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but ion seems to 

3. 

nOUSE~Ke:epmg Df()DE~ can lead to 

on a common 

arrays 

nereton~, two 
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case 

m 

scaling 
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map-

two ar-

distri­

any 
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2. 

in serum, 

at 

non 

as can 

size custom arrays can a 

2.2 

no:rmali,~ation "".,~U"'U s11g~~es1;ed in 

serum to 

a 

to cover ranges to by 

must a to 

in usage 

to more effilcie:nt, effective 

po~;ithTe c(mtlwis or h011Seke€:piIlg; robust usage of 

to correct in DUl-T.O-IJln Kobm3tness is 

some positive 

nOlrml'1li2:ation, is 

a common undel~lyimg di~;tribu.ticm across <.W. " .... f LJ, etc.) are 

way lOOK.lIJlg at nr,rnri,rl", more HGAHH.L-

same int;ensltles across 

a COTIlposlte normaJllZa1Gion metnoa cOTIlbillLing qUaJltile int1ensity nor-

maJ,iza1;ion modulles was COnSlQE~rea 

to nnovide more <lv.h..L,a."".y 

the h01L1BekeE:piIlg spots - hUlltlan 

it seems reElSonalble to assume 

[16, 

sannpll8S - are re"(:)iIcate eXl=leriments on 

an across ent 

arrays qmmtile alPproac:h can used to idEmt:Lty, across 

on 

2.1 

tlOJlsta,d et algorithlTI to carry out 

cor-
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means across 
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onto 
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is it is """u'UUL'CU. 

account the 

across 

a common 

Two new 

error to 

[29, an exp.enlmeIltal 
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new 
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were run 2000 

eXperlIlrlelrlts were run at 

were more or 

on more eXperlIlrlelrlHU 

worst cases. 

were no cases 

same 

very 

2.1). 

two 

.u<:;~uvu was worst of 

,Tt':'T".n1:- cases. 

spots, case 2 

case 3 COIlS Hl-

case 
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("I. .... plcr '2. '\<>l m ....w.a~;cm Ilwl hod 

• 

" ,. ~~----I 
l iS I " . ~ I ii a>, " . .-

~-. 
'ic g! I .. ,-

e • 
• 

:., cJ'N 
• • J,I __ ", __ ~ '-,-,---co--",-.,.---", • I." ." , '., . w I B . ,. ... 1 

:1@F 
IJ 
:~ 

.-

- ..,. ;.' •• C'-" ."""'~ ".'.C'''''''---' ' .-

hj\lll'l ' ;2,1 , l'ignn", a) alloj b) ~h"w the indf')lf'fl.t!.'lll'C ,,{ thp "orm ;ui",. \klll n"'thud.; \,(> 'h, 
rlll'l\l' of sy"t('nlHi.Jl'ru bia~ (S"p",,) ; and h ll,nh"'~) and <\ ) \lUlU, ont tn,' dl'l>l'uJ,-nc.' "i,ll" 
IiMl C\'s 01,1 dl ~ w"'oc in lhp "y"t"l.U;)li<;,,1 h) H~. 
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2! 

!d) S"/,,, - 0,0. 

F'i,;!:tn, 21 ~"Tmali1J'ltiulJ meli l"d COlllP"rOOlh f<or .Iiffererrt ,-..lu""," "r SvP"._ Tb,- C<l1ll1~"­

j.,. .• n "h""1'I1Ihc,t the (hfft'l"ll('E'!; l",tWWll (' \ ', al,rt (' \ ;, a.... ,n"l II'> (' I i aud ('I j Il..:'IeflH'l' 
" ilh 8,,1'. ,. Tn IIlll'<t "f Ihp ca"",. (:V, " l",wr than till' tw" util('f C' \ 'S_ 
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Ciwl't.er 2. NurlIluliz~tiull mclhod 2G 

""~-----

•• • 
1. J .. • 

i 

I" . , ... c 
; "~ , ' 

t --~ I ;.J El El ... .. 
" .--

••• 

. ".,-----~ 

El g El .. .. 

Ie) Sup,.. = 00'>25 

Figure 2.~. Th~ CV dihtrihutions for the 4 dif:erent cast'S cunsiclered (1 one Jla~ed 
spot within t.h~ low mnc~ntration housekeeping spots, 2: one Jlagged ~pol wilhin lhe 
high Goncell1ratioll hOllseh"'ping 'polS, 3 one fbggL'<i ~pol within bolh low Hlld high 
~unl'entmlion huu",-,h"'pillg "pots and -i: no ft"AAe-d spots amOll);, the hou&.'kp~ping spots) 
'-;' '<'lll to b~ quite simil~r for dijr~r~nt vahws of Sup"" This su~""lS llml lhe ruell",d 
prupus..cl in this study shows Jlexibilily lo deal witl! f!a~eJ huuseh"'l'in);, control "pot.s. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

pel:10I"IDE:d on two 

4 were COInpared 

of the arrays 

two by two (see ) " 

"O>""l,'UU coeIIlClem:, (r) 
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"("""""""'O',2""N" .. "O"'>''''''''''''''';)''>''',",·''''" "" .... ,'.. ____________________ _ -----

l- I 
~~.--,,~ 

.... , ..... -
,. • 

:/ . 

• 

• 

• • 

• • • 

F\~m~ ~_~: T Il!" s~atter piDls illustra te how tlie llormulimtioll pro"'_'s incr"""" t.hA silO­
iJaritc-' l:><'l"'"f'ell lhe array"_ ill red are the arro,,"s hdon- normali-lHtion anrl in bhlA flft"r 
uOrrn alila t i OU, 
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a one to 

most measure to 
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titativelv all;alnst one the reasons eXl)iained ur~tl'~n 

two are com-

a PeaLrson 

filJl,U 'IM1S m(~thlod is an ulllsnpelrvi:sed mE~th.od to investiga1te or eXl)iolre 

cOlrreiatiOIls among or ob:servat;iOIlS 

intellilgellce res4~af(~h to a wl.T'if>t.v 

on different tests idEmtity:ing groups inst;anc:e, the pertorrnance 
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Chapl",,3 Qualilal iw r lust.pr in)< 

mdi"irinal hUIllUral rfuYUJllit'S. 

ell", fad that arrays i and 25 were foulld tu du"t~r wil hilJ (h", rf'Spon<iP]' gnl1lp qn how two 

diffNI'nt rxpl",,,,tiolls; ou,' ~"u be th~l plJ.tl('lIt.;; ~ ,,[1(1 ~51j(Jll ']LA YPI. r",(li'h~d thei]' humL!r~1 

H-.;pOnl'<' c'lllilihrimn al. tilllc puint. (' aud the dillical ,toil. 8~yill~ th~) were ]'ful",nd ~rs ""s 

cor]'inlo)]1 at n btCT t in>!' poinl" Th,' <'th,'r r!'af'(lll wuld be tlllJ.1. jl"ti~m8 ~ cOnd ~5 ,,~r~ 

jU81. [abe jlOlliliw re"pOndpr8 - i~ th~lT r""'owry was not 1Il [{"']lOll'"" to vaccinatiun, 

A look al tlw U'I"ndli*"> of arraY8 7 amI 25 within th!' llou-r<'Hp0nd('r ~nmy (6<'<" Fig. :11) 

S<~'IllS to sugg&t tlw.t factur al\llJysi~ UCtf'S captm~ ,hi> antibody profiles sharillg Ihp "fill'" 

tr('Ild~. ,\s ~tlgg('st('d by the f"cwr anal}8b r&ulls ("""'" Tahlp :L~), Ihl" rpspond('r pati('nt;>; 

exhihit varinuH killd uftI('ltdliltl"6 (6<'<" Fi~. 1.2) . 

"OOO'rcc=cccc'-'-=--=c=c=cc;-----------------------------l 

10000 

4000 

HC 135G~in.txt 
16C_135G~in.tJd: 

lOC 135G~in.tJd: 
llC_135Gain.txt 
25C_135Ga in txt 
6C 135Ga,n.txt 
7C 135Gain.tJd: 
8C_135Gain.tJd: 

Antig<O n 

I 
I, , 
III 
" , I 'i',' 
II ',I 

I, ~ " , 

Figw'", 3.1 Tr~ndli"ps of th~ non--rppondpr'H alltihody profih,.; lIldtldill~ 7C ll.lld :1CiG 

An a""""n",nt of thp likelihood of g(,llerati llg raudolll dusters of B.[l',,}S was then carril"cl 

oul. :1 lu 21)() arrays w~rl" r()lluomly lI;I"nl"mt..r!, OHe thousaud tim,,,, cal;h, lJ,lld du;;l""l"d 

usin~ the [lictur ""-laly6i~. As thp lll~thoo ]l SI'S ~l(J.ndard;"'·d variable>;, I he ~i1ll1llatiou results 
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Chapter ::1. Q\l~Jit~tiVO' rhlS!!'rill!\" 

.~ , 
1 

Antig~n 

Figure 3.2: Trenrlline;< of thp r~prmrlpr's antibody profile" exdudill!,; 7e ~m:l 2.'ic' 

:17 
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".,rf ,nufl>e ncl.,nl of l.hA rnn~A (If Ih f "i :;n~ 1 inl"nsily ~o"'ml<'{I . Fi';lIrrs :1.:1 and :,. j ,iJow 

wl~·i'V'nI iltLluhfr> of e]"o,"r" for J ~j"~n "" LI ,lwr of r~n(I'J1n ~.rmY". 

Number 01 ,.ndom clustors p<O' numb<or of arroy, 

, 

'00 
~urnb","f ~ ..... t"" ",.,.. 

In Ilw p~rtirll br C~."" of 11 mlldOln arm~1i {S(x, Fig. 1.5'1, lh" "iumiatioJl , ho"'wl [, lihliil()od 

of ~PJ"O to gPt two dllslpTS by rh~Il"" out of 11 mlldOlIl arran. 

In ' piw or the fad thal n", lllIIIlhcr or chblfr, Illi)"hl l!f higher ,1H1 lJ lhe OlJe expe<'wd, 

furt hpJ" ",,,,Iy,is of t Iw 10Hnings llli,dlt ellahle t he wdllelioll of th" Il111Ill!,'I of dlbifrs to n 

I-P~S<)ll abl p llllmbpr or tlw nplwtion of omli,,,-, {sex> Tahl" ~ .1L 
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Chapter J, QualitHtiw d ust ('l"i ng 

, , . , , 
L , 

Rarqe ~ va,i.l;oo in the 'andom clU5tQrs per num "",' 01 .,ay' 

'Of---------.,"OC--------,,'OOO---------,',',---------/,.OO 
""",\>or of ,i ,,"''''''" ""Y' 

39 

Fi1';ure 3A ; ILlllgc O[ \'ariatioll withill the Ull mhet' of dnsters J",r random Hrmvs gPIll'rated 

3.2 K-Ivlcan Algorithm 

:3.2.1 DeHcript.ioll 

As lIlentioIled PWyiOLL'Iy. the K - .If ean algorith m reqnires t l", sl'1""j.ioll of thp IlH"t 

sLJil uiJle uwlric to lK'{; llmtel,1" lIChi~,'e the d&ired clustering ror the clllst-<'ri n!\ of th,> 

aIlt,iboriv profiles t h" P ea."8m. '-"!fTc/a.tim. eilll 1-,<, ~lL'{;tL~1 as the the d issimi lari ty metric 

sin"" it enHhles t hp ~Hptnr" of t hp similari j,i"" in ,.,hap,,,, b"tWl>'Il two pTOfiI~s by Ilw&-uring 

their r'JI'relatio ns, 

wher" p~"c, is th ~ P"a"on "orrplation bl'tw,..,n ~ ntjh()dy profiles y, aud a cluster (-.ontroid 

Cj. 

Thus, the metric d'J w01l1d be tenriing to 1 for Ullcorr"I"t<ld antibody pTofilps or 0 if the,1" 
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Chapler _3. Qualit3tiw r111st~rin!'; 10 

" 
" 

"I I"' 
" • 
0.' 

"' 
0_0, , 

• I , , , , • , 
,,"'"m ,.,'"'"(> 

Figuff' ::L~, R:mdom nllmher of dusler [,equency distribulion for 11 mndomk l'pIlcraled 
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Chapter .,. Qualit>ltiv(' dustcrin!,; 

r,,,t C(i) k be the eTH:oc!er function which a.ssi~ll' 10 the it!' ol>b<'n-"tioll the k'" dust('r, 

end 1\ Ihe numher of dUol,eTh, For" bi,",~j du~t('rillb C, the within dustec ()b>'('n"tim, 

S(,»),I,er 1.,11 ~in'Il hy, 

is minimi7."d wit h r('H)"I('<.'i. to dw cUffPnl cinMp( ~osigllm"nl centroid {C"C2._ ., ,q,f-

TIl<.' IllinimilJtion ()f ! q C) ~on~i"l.o of itP,ol iwly ~ssi gn ill ~ ~ilf'h oboen"J,t,ion 10 I he d(lS.€:'.1 

dll~t"c rrrcr<l'ntpd hy ilo ",nlmid, wi",l'~ I hf' cenlroid '" the me«.>ure of Ihe TIle~Jl or 

the ob""cv't,iollH con(~illNi ill Ihp s~me einolel'_ ' lhe H,emli,'e pJ'cx..-ss ,top, ",hell I,he 

ascil'(nnwnb t,o the difTer"'''1 ~iusler" do nol dWll('.e tLll)'morc or I,he milXlIllfil mIIllI ... 'r of 

iteJ'~tioJl.S i" re~dl(~l. llo\\l'v('L th<' milial ,u'tmid, mlh'd .,rrd" Illi~ht intlu('ncc the final 

jJ>Yl,itiollm~ llli,.'!, 

3.2.2 Results and discussion 

Jl!1ItiE.Tl'cnmpntjliPllwr - wrsion -Le; was used [oJ' th~ clustering of I.he ""me m(,Cme 

exper;lll('nt d:JJaoet dt'SCrihM in SI'('(ion :1l,2 b,. using Ihe K-'fwn algorithm, A(-rordill~ 

lo prior knowledge, I he number or ull,ter:< was set to two; I.h" ""h'I.(~l metri,. is tl,,, P"flfson 

C'Orrelal,ioll and the mli:tlmnm nnml ... " of iterations ,",,is arbitraril .. sd t() one million (",,~ 

l'ig. 3,G). 
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3. 

da1~asl~t was same reasons descri IJed at 

clu:::>ter'ing aigcJrithm was run resl111ts are presented 

B C resp,onder chlSter 

clu~,ter COflClPOlsitions at are a 

cimlter memb,ers across (see 

algc)rithm seem to exhibIt same cornpl)sI1;lOIlS as 

out of 

necessary to prc)Vlcle ell0l1gh 

is mst;anc:e, a(~col~dlrLg to at A 
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mean 

to screen the clusters. 
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Clwl-'ccr 3. Qu,,]ibci\c duo[eriug 15 

Fil',llr<' :1.7: Hfatmap of I."", non-r""ponding p8tient sl'mplf'S 8t time point C when 14 and 
,J whprf d\l~terM 8S responder 5cI111plcs. 
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f' -~I\ ~I\ ~ci~"Icfk!~-rrct+N~" Ll/~~_, =, -07' ~""iIv" = 7d-i 
I ~"\,, "'\.""1' V"'.,,-,IIJ r -"· _ .- ,·-./\. ..... '.,.}N 

Antigen Antigen 

Fignr~ ::\.1',: Tn'lluli,,,,, of lbe 2 r&!-,ollding and thp \I non-rAspomliu!'; patient sample, al 
lin", point C for one- trial of K-\lpfl.l1 dllstpring. 
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.tecan. 
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[22] 

two-

[24] 

Uc:JL<'oc;U on 

oc;J.(JI."AU'.lJ. test to assess 

eX]prElssi.on ar-
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[34] 

on 

f1400. 

score. 

[37] 
statsoft. 

[38] £.Juau!". 
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UU,","','JU : discard..array(CV _THRSLD, FILES) 
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