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Progress Summary 

Project Progress: 100.00% 

Budget Used : 99.43% 

Human Capital :100.00% 

Current Outcome 

Mileslone 

No. 

3 

4 

Description 

MILESTONE 1 - i) DNA eictract1on. i!) mtDNA 
m1crosatellite instabdrty by HRMA 

MILESTONE 2 - mlDNA copy number analysis by AT
PCR 

MILESTONE 3 · i) immun~h1stochem1slry 

MILESTONE 4 - iJ stalist•CS & data a11alysis t ii! tinal 
report writing 
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Type 

lntc!lect~al Propany 

Product 

Project Completion 
Contribution 

20 

40 

20 

Overall Progress 

Numbe< 

Expected 
Complelion Date 

30106i2015 

31/1212015 

3010·V2016 

30!06.'2016 

5 

2 

0 

0 

0 

Completed 
Percentage 

100 

100 

100 

100 

Actual 
Contributed 

Completion 
Progress 

Date 

30 11:2016 2(l 00% 

2S!02i2017 20.00% 

25;02!2017 40.00% 

20112/2017 20.0~c. 

100.00% 

BacKground Ca•icer progress10n 1rwolves lhe accurmdalJOn of va1ous gcnet•c allcr,111ons. which arc prcscnl both in the nuclear as well as 111 tho mrtochondrial Q{:•JOmes 
M1crcsatcllHe 1nstab1hty (MSI) is a sensitive mdic:ator of geoornic slablhty Microsalclhtes arc shon tandem repeals of sequence motifs . usually ranging tcom one to hvc 
DNA bases. MSI is defined by changes of mic;rosatelllte length (d..ie to e11her 1nsert10"5 or ck>letions of repefltive noncoding DNA sequences). wilhin tumor DNA 
compared fo that oi normal tissue. Our previous study has idenulled a r;gh pievalence of somattc mtDNA alle'al1011s in lhe mtONA D-1oop oi ml DNA In !he group 01 bra>11 

tumor patients. To e•tend these findings. we analyzed fhe cccorrence o' mltcx:hondr1al m1crosaletlr.e Instability (mlMSl 1 in other reglons of mtDNA m brain iumor and 
doterm1ned the rela!1onship belween mtMSI and mlDNA copy numbet alterations 111 ora1n tumor 

Method: Bran tumor tissues were collected from 45 patients along with tho corresponding blood samples. The segments ol mtDNA encompassing the cand'Clate 
microsatelrr.e regions were analyzed by polymerase chain reaction-High Reselufon Melt•OQ analysis (PCR-HRMA) using mtDNA·specrfic pnmers ar.d later were 
confirmed by direct DNA sequencing. Furthermore, the mtDNA content was analyzed by using a quantitative real time PCA method. 

Results: The mtMSI were onserved in 51 1% (23 out of 45) of our brain tumor pal1ents. Moreover, we found that mtDNA copy number was srgrulicamly recuc.ed 111 tumo• 
tissues (13.49:t9.32) compared to correspol'ldlng blood samples (36.65:t9 32). Our study also revealed that 62.2% of our patients 128 out of 45) were detected lo have 
the ND3 1039SA>G mL1at1on and oo specific alterations of OXPHOS complexes were observed mall analyzed brain tumors samples. 

Conclusion: We were able to trace lhe 1nsiabdi1y changes that occurred Jn mllochondrial genome 1n Malaysian brain tumor patients. Microsatellile mstab!li ty mutation 
could be the 11npo11ant event in llie progression of bra.n tumor, especially 1n the association With the reduced of mtDNA COP'/ number. There-io•e, w1: propose !hat mtMSI 
and reduced mtDNA conlenl may play an essential role m the pathogenesis of brain IJmors among Malaysian patu.>nts. 

Summary of Researdl Andings 

45 brain rumor samples have been screened tor mrtochondnal DNA microsal~lttc mslability (mtMSt) at twelve repeat sites usrng the PCR·HAM metncd We have 
detected mtMSI in 23 out of the 45 cases of 1Ya1n tumor(51 1%). Among the 23 Ca.!.OS of brain tumor with m!MSI. 14 occurred in one locus and 9 on 2 loc•. mtMSI 
affected mostly m the D·foop regt!n AU these mtMSI ate detected need lo be verified b)' DNA sequencing In addition. we fou"ld that mtDNA cop,. number was 
significantly reduced in tumor !issues f134~Q.32i compared lo ccnespo•ICiing blood s<:mples (36.65±9.32) No specttic alLerations of OXPHOS comple>es were 
ot:-served in all analyzed b1a1n <Jmo1s samples (from 45 samples} tr/ immunohistcchem1cal ass<!y. 

For 21 cases mening1oma 10 pa!lents 147.6%) wore detected to hart>our a total ol 27 somalic mtDNA D~ocp mutaltons Most of these mtDNA mJtal•OOS we<e 1demified 
in lhc hypcNariable scgrncnt II (HVll) t40.7%; wilh 33.3% were loca1ee mau~y rn the conse<vc-d sequence block II cl the 0310 seqt.enco. Furthetmoro, 58 dlfleren, germ 
rne vanat1ons were observc<l ;;; 21 nucleotide postt1ons. 

Tho ND3 1039BA>G mutations were observeo '" 62.2% (28 of 45) of cu1 patien!s, in wtuch 23.8'}:. of these m~1atrons were neierozygous mu!a11ons ano 111e rest were 
homozygous mulal1ons. Presence ot tho ND3 10398A>G mutation c·d not show srgnilicanlly co11ef1111on w1tn any of 1l1e evaluated parameters sudi as pa11ents age, 
gend..>•. race and histological brain tumor typ-o?S. 

Problems/Cons1nrins if Any 

Tnnc cO!l!.trains due lo brokcn·oown of equ:pmen: iHRM apparalus) 
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