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Summary

SUMMARY

Proteomic Analysis in Breast Cancer screening
Study

This study was done at Medical Biochemistry Department,
Ain Shams Faculty of Medicine , BIOMIC Center , Sant George
University ,London and Chemistry Department American
University ,Cairo during the period from December 2009 — June
2012 and included 75 patients and 15 normal volunteers.

The aim of this study was to validate and evaluate the
efficacy of histidine rich glycoprotein (HRG) as potential selected
diagnostic marker in breast biopsies and serum and to compare three
methods for its detection(RT PCR (Reverse transcription
polymerase chain reaction and a nanoparticle based molecular
detection for HRG mRNA based on the unmodified gold
nanoparticles) for (HRG) mRNA expression in the breast biopsies
and ELISA technique to measure serum level of HRG protein) .

The studied individuals were classified into three main
groups:
= Group I: including 60 breast cancer patients
=  Group Il: including 15 benign breast lesion patients .
= Group IlI: including 15 healthy volunteers was coming for
breast reduction surgery.
All patients in our study were subjected to complete detailed
history taking, general and local examination, routine laboratory
investigations, radio diagnostic investigations as chest X ray, and CT
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scan. Also all patients were subjected to detection of ER,PR Her-2
neu screening by immunohistochemistry in breast tissue biopsies,
HRG protein was identified in serum by MALDI/TOF MS , then was
validated by RNA extraction of in breast tissue biopsies and RT
PCR ,RT-PCR for beta actin as house keeping genes in all samples ,
nanoassay using unmodified approach for HRG RNA and ELISA
technique to measure serum level of HRG protein. Patients were
examined and the tumor was resected and sent for pathological
staging and grading of the tumor according to (TNM) classification.
Then the results were calculated and statistically analyzed by the
SPSS software.

Patients who had history of another malignancy (kidney-
ureter-urethra), had inflammatory mastitis ,received chemotherapy
or radiotherapy were excluded from this study. The results of the
study showed the following:

Group I:

= A nanoparticle based molecular detection for HRG mRNA
based on the unmodified gold nanoparticles: the percentage of
patients who were HRG positive in this group was 90%.

» RT PCR: the percentage of patients who were HRG positive
in this group was 71.7%.

= ELISA technique to measure serum level of HRG protein: the
percentage of patients who were HRG positive in this group
was 86.7%.

Group Il: (Benign)
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= A nanoparticle based molecular detection for HRG mRNA
based on the unmodified gold nanoparticles: the percentage of
patients who were HRG positive in this group was 20%.

» RT PCR: the percentage of patients who were HRG positive
in this group was 13.3%.

= ELISA technique to measure serum level of HRG protein: the
percentage of patients who were HRG positive in this group
was 26.7%.

Group 111 (Healthy normal)

= A nanoparticle based molecular detection for HRG mRNA
based on the unmodified gold nanoparticles: all individuals of
this group were negative for HRG.

» RT PCR: all individuals of this group were negative for
HRG.

= ELISA technique to measure serum level of HRG protein:
The percentage of patients who were positive HRG protein in
this group was 13.3%.

In the present study serum HRG Protein was identified using
WCX followed by trypsinization and MALDI -TOF/TOFMS
analysis with (5.88) the average score for protein expression of a
specific protein in the Cancer group.( 9.86)Ave2- The average score
for protein expression of a specific protein in the Cancer control
group. (3.8 ) StdDev- standard deviation ,(p=0.001). Then it was
validated by two methods, RT PCR to justify the source of HRG
RNA by RT-PCR and nanoassay in breast tissue biopsies showed
71.7% and 90% sensitivity, 93.33% ,90%specificity, 95.5% ,94.7%
PPV, 62.5% ,82.2% NPV and 78.89% ,91.11% accuracy.
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A significant difference was observed in Positivity rate of
HRG RNA in breast tissue biopsies using by RT-PCR and nanoassay
in relation to malignant group i.e. (71.7%,90%) as compared with
both benign breast lesion group (13.1%,20%) and healthy normal
group (0%) (P=0.01).

There was no significant difference observed in Positivity rate
of HRG RNA by RT —PCR or nanoassay in breast tissue biopsies
using RT PCR in relation to in relation to parity , family history,
BMI, OCT ,HT, pathological type and grade except for the type
(nanoassay).

Applying (3.12 mg/dl), as a cut off value which was
calculated by ROC curve, the serum HRG protein by ELISA showed
86.7% sensitivity, 80% specificity, 75% PPV, 89.66% NPV and
84.44% accuracy.

A significant difference was found between mean rank of
levels of HRG in malignant group i.e. (55.62mg/dl) as compared
with either benign breast condition group (30.93mg/dl) or healthy
normal group (19.6mg/dl) (P=0.000).

ELISA of serum HRG positivity showed significant
difference in relation to family history and grade .

Breast tissue HRG RNA by nanoassay has higher sensitivity
(90%) than the other two methods(71.7% and 86.7%) with slight
decrease in the specificity(90%) compared to the RT-PCR (93.3%) .
These indices suggest that serum HRG could serve as a non invasive
marker for breast cancer screening in high risk groups, as well as for
monitoring tumor recurrence in previously treated patients.

(178)



— o gaild

ol Aallly (adlal)

el s ) sginall Aulyy g g pde (e e3aS Gl I dae
5 ol e Axala —ball UG Akl all o LasSl sy ) Uy
daalall=duaigl) 5 aglall G o LasSll and 5 il =z ysm il daala
[(-2012-2009) (e 5l b @ll3y 3 a L AV

O (i) (s Gle il s Jaal) Jaall 138 (e gl 1S
Clidillf pJas il (oall] Adands (il G g nsSila) (g sSila
ie  dsboe cuig ) 138 s oF Ul Cish ld jea Ao aairal/
OfirsSils Gy Gatingd) gl (aml) aalad) ma (el 3yl BB
e Saall CaliSlalyol AVAS g peSla () i) (g gy G SIS
bl o3a Aglelis Al 530 e CadSlly ) ), f

tle gane EOU ) lgapni o5 Cus Alls 90 sl (e
(oA B0 araae s ¢ s (laju (ra ye Jad :ulfi\ ic ganall o
sl s phyls Ostamaall o pdl) Jadi 14N Ao garal)
e 15 aanae
Lo 15 e s (e glita ¢lanal Jadi ALY de ganal) o
(Al e genall)
Ca Lol pall 8 oS il paan (po (il Al y a0 Clise grand ad
A el (e Aaalay alall Snll LAY D] e daiiall Glua il
sl sl Jdlas e hal plpd Slie o a5l ssinall Jdlas ¢l
Gaasl Ll pailiadl) aslee oinye (ga 335 (sl daaify 0 Cilie e
b SO g el (i) (gl Aalaldl AL and 25, Al siglly

Q)



oo paild

@ OftsnsSala (i) (pafinedl Uy (g5l ()smll sl (bl 43k L]
(RT PCR) Jalaial) ‘é.u&d\ Juslisiall 3 pall) Je s 48y ey A i)
& OfgsSala i) Cpafinedl Uy (g6l (5hgm)ll (aead) (bl 48yl .2
e siSiglall by e sadieal) A8y ykay daa)
(ELISALNI &aplay adll 3 (g sSala (i) pafing] (bl 33yl .2
:‘_Asizﬂ ic ganall =
la 8 dpisn (g sSala i) Gpatingll) (el LR (e (g il
AN 5 A A5y yhall 5 A5V 45y plal) alasiul die 9 86.759090 5 %71.7,
Al A gaaal) ®
Al die CYAY (a9626.7 5 %620 59%613.3 (o dulad gl s
- sl e Al A8 L5 IV A5 )
AA) de ganal) =
kel i) cal€ 3 oW1 A5y plall 8 ela S 8 s il calS
A 4G 8 9613.3 b

POigonsSala G Gl (ul) ) ARyl il

gl Aalady) il (8 Slas) (3 apas Al G
o2 Cojelal M 5 LCle gane EDUEN yu ddgyhall sden Cprall g eSila L)
dad % 78.89 iy A8y 5 %93.33 sasad %717 Aulus ddhl
-%95.56423 sia dulay) dad 5 %62.22 dad 5ia duls

Anlady) Sl o Adlas) G sag pre bl el LS
5 Sy Jalsall e (6¥) Al el CpfigonsSila (A Cpaiingll
- Byidall A I 5Ll

Foig el (i) (gl (ulET A 48y ) guils

(2) ———



ool gLl

Onivel AulaY) il B Slas) 3 ag Al il
o2 Cojelal M 5 LCle gane EDUEN yu ddgyhall sden cpall g peSala (L)
Al dad %091, 1 Gowiy 48 5 %90 dnasad %90 Aoulus 44l
%94, 7428 5ia Al dad 5 %82.5 dadsia

Anlady! ) G Adlan) 38 dsas pre Al el LS
5 4SSy Jalgall apeny Al Adplally (el (g ngSela () (piimgd]
sl g5 lae Byidall Al sl

P OlasSala (i) (i) (alAl AT 8, k) il

pe AuladY)  Adanl Aadl) B Jlas) 38 2sa Al Cinal
dlialall daall el ROC e aladin) 58 5 Gl gana SO
o Ao saaally dplayud) deganall (pn Ofig Sl Q) Cpdiagdl
$%86.7 Aula Aaplall 0da Cyjlal Aagdll 238 alasiuly 5 Al
dglay dad %809.66  dxdsic iyl dad %84.44 ddy %80 duasad
%75 ixd sia

Cotiegll Tulay) ) G Aflias) (398 2sas Auball Cipelil LS
Al b Jiles (oaimye )l 2algiy AN Aaphally Cpeall GigneSila (i)
4SS Jalgall (AL ae Aflias) (3958 asas a2 5 Al il daal) Gl
- Bydidall Al gl

POlausSala iy Cpasiugl! (ull dariival) okl (i ABal)

A gaphl) of Cp Asaluall Cus e EDAN (Gl &30 A3lhe
S8 I Al G Auhall oda Ciauagl 385 (%90 )dsluall S
e V) Aadl) Cus e Juad) 4 Al gapball o 5 (%93.33) duasad
(%91.11) 48l SIS 5 ¢(%94. 7%0)4d sial

3)



References

REFERENCES

Aardema MJ. and MacGregor JT. (2002). Toxicology and
genetic toxicology in the new era of "toxicogenomics™:
impact of "-omics" technologies. Mutat Res
499(1): 13-25.

Abeloff MD., Wolff AC. and Weber BL.(2008). Cancer of the
Breast. In: Abeloff MD, Armitage JO, Lichter AS, et al,
eds. Clinical Oncology. 4th ed. Philadelphia, Pa:
Elsevier; 1875-1943.

Abramson RD. and Myers TW. (1993). Nucleic acid amplification
technologies. Curr Opin Biotechnol, 4:41-47.

Aebersold R. and Mann M. (2003). "Mass spectrometry-based
proteomics.”" Nature 422(6928): 198-207.

Aggarwal K., Choe LH. andLee KH. (2006). "Shotgun
proteomics using the ITRAQ isobaric tags." Brief Funct
Genomic Proteomic 5(2): 112-20.

Ahmed N., Barker G., Oliva KT., Hoffmann P., Riley C., Reeve
S., Smith Al., Kemp BE., Quinn MA., Rice GE.
(2004). "Proteomic-based identification of haptoglobin-
1 precursor as a novel circulating biomarker of ovarian
cancer.”" Br J Cancer 91(1): 129-40.

Altekruse SF., Kosary CL. and Krapcho MG. (eds)(2010). SEER
Cancer Statistics Review, 1975-2007, National Cancer
Institute. Bethesda, MD,
http://seer.cancer.gov/csr/1975_2007/, based on
November 2009 SEER data submission, posted to the
SEER web site, 2010.

(179)



http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=16772272
http://www.ncbi.nlm.nih.gov/pubmed?term=Oliva%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://www.ncbi.nlm.nih.gov/pubmed?term=Hoffmann%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://www.ncbi.nlm.nih.gov/pubmed?term=Riley%20C%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://www.ncbi.nlm.nih.gov/pubmed?term=Reeve%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://www.ncbi.nlm.nih.gov/pubmed?term=Reeve%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://www.ncbi.nlm.nih.gov/pubmed?term=Reeve%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://www.ncbi.nlm.nih.gov/pubmed?term=Smith%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://www.ncbi.nlm.nih.gov/pubmed?term=Kemp%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://www.ncbi.nlm.nih.gov/pubmed?term=Quinn%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://www.ncbi.nlm.nih.gov/pubmed?term=Rice%20GE%5BAuthor%5D&cauthor=true&cauthor_uid=15199385
http://seer.cancer.gov/csr/1975_2007/

References

American Cancer Society (2012). Cancer Facts and Figures 2012.
Atlanta, Ga: American Cancer Society.

American Joint Committee on Cancer (2010). Breast. In: AJCC
Cancer Staging Manual, 7th ed. New York: Springer;
2010: 347-369.

Anderson NL. and Anderson NG. (2002). "The human plasma
proteome: history, character, and diagnostic prospects.”
Mol Cell Proteomics 1(11): 845-67.

Anderson OB. (2009). " Breast cancer hormone receptor status in
Egypt: are we asking the questions that matter most? "
Breast cancer research and treatment journal 10. DOI:
1007/s10549-009-0474-2.

Antoniou A. (2003). Average risks of breast and ovarian cancer
associated with BRCA1 or BRCA2 mutations detected
in case Series unselected for family history: a combined
analysis of 22 studies Am J Hum Genet; 72(5):1117-30.

Azzazy HM. and Mansour MM. (2009). In vitro diagnostic
prospects of nanoparticles. Clin Chim Acta, 403:1-8.

Baptista P., Pereira E., Eaton P., Doria G., Miranda A., Gomes
., Quaresma P. and Franco R. (2008). Gold
nanoparticles for the development of clinical diagnosis
methods. Anal Bioanal Chem, 391:943-950 .

Baptista P., Koziol-Montewka M., Paluch-Oles J., Doria G. and
Franco R. (2006). Gold-nanoparticle-probe-based assay
for rapid and direct detection of Mycobacterium
tuberculosis DNA in clinical samples. Clin Chem,
52:1433-1434 .

Baptista P., Doria G., Henriques D., Pereira E .and Franco R.
(2005). Colorimetric detection of eukaryotic gene

(180)



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=12677558
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=12677558
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=12677558
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=PubMed&Cmd=ShowDetailView&TermToSearch=12677558

