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Abstract

Introduction: Breast cancer is the most common malignancy among women worldwide.
Although several biomarkers, such as ER, PR, HER-2, and Ki-67, are routinely used for
diagnosis and prognosis, there remains a need for additional markers that can reliably
distinguish malignant from benign lesions. Hypoxanthine-guanine phosphoribosyl
transferase 1 (HPRT1), a key enzyme in the purine salvage pathway, has been reported
to be elevated in some cancers, but its role in breast cancer remains unclear.

Methods: In the present investigation, HPRT1 was evaluated in malignant (30), benign
(20), and normal breast (20) tissues using Real-time PCR and western blot analysis. The
correlation between the results and tumor grade (II & III), patient age, ER/PR, stage,
tumor size, and Ki-67 was also assessed.

Results: Real-time PCR revealed that HPRT1 mRNA was significantly upregulated in
malignant tumors compared to normal (fold change = 2.1, p=0.003) and benign tissues
(fold change = 1.9, p=0.007). At the same time, no difference was observed between
benign and normal tissues (fold change = 1.1, p=0.06). Western blot analysis confirmed
these findings, showing mean + SEM expression levels of 1.28 £ 0.69 in malignant, 0.87
+ 0.05 in benign, and 0.97 £ 0.09 in normal tissues. Malignant tumors exhibited
significantly higher protein expression compared to benign (p=0.002) and normal tissues
(p=0.012). No significant correlations were found between HPRT1 expression and
clinicopathological parameters.

Conclusions: It is concluded that elevated HPRT1 expression in malignant breast tumors
provides strong evidence for its use in the diagnosis and treatment of the disease, as it is
increased only in malignant, not benign, tumors.

Keywords: Breast cancer, HPRT1, Real-time PCR, Western Blot analysis, Normal breast
tissue, Benign breast tissue, Malignant breast tumor
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Introduction

Breast cancer, as one of the most common
cancers, is the fourth leading cause of death
among women (1-6). The prevalence of breast
cancer exhibited a significant upward trend
between 2003 and 2017 for both women and
men. Specifically, the age-specific incidence
rates for breast cancer were recorded at 15.96
per 100,000 women in 2003, escalating to 40.72
per 100,000 women by 2017. Notably, in 2017,
the highest incidence rates were observed in the
age groups 65-69 years (128.33 per 100,000
women) and 60-64 years (127.79 per 100,000
women) (5).

Hypoxanthine phosphoribosyltransferase 1
(HPRTI1), an enzyme in the purine salvage
pathway, catalyzes the synthesis of IMP and
GMP, providing the building blocks for future
cell growth (7-16). Salvage is the primary
pathway for nucleotide synthesis throughout
most of the cell cycle, accounting for 90% of
free purines (7, 17).

This study aimed to determine HPRTI1
expression levels in normal, benign, and
malignant breast tissues. The correlation of
HPRT1 expression with clinicopathological
characteristics was also examined.
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Materials and methods

Malignant breast tumors (ductal carcinoma), 20
benign, and 20 normal tissues were collected
from Bahman Hospital of Tehran, Iran. Patients
received no therapy before the surgery. Real-
time PCR and western blot analysis were used
to evaluate gene expression and protein levels.
The correlation with tumor grade (II & IID),
patient age, ER/PR status, stage, tumor size,
and Ki-67 was also assessed.

Results

Real-time PCR revealed that HPRT1 mRNA
was significantly upregulated in malignant
tumors compared to normal (fold change = 2.1,
p=0.003) and benign tissues (fold change = 1.9,
p=0.007). At the same time, no difference was
observed between benign and normal tissues
(fold change = 1.1, p=0.06) (Fig 1). Western
blot analysis confirmed these findings, showing
mean + SEM expression levels of 1.28 + 0.69
in malignant, 0.87 + 0.05 in benign, and 0.97 +
0.09 in normal tissues. Malignant tumors
exhibited  significantly  higher  protein
expression compared to benign (p=0.002) and
normal tissues (p=0.012)(Fig 2). No significant
correlations were found between HPRTI
expression and clinicopathological parameters
(Fig 3 & Fig 4).
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Fig 1: (A)Relative expression of HPRT1 in the malignant and normal breast tissues (p-value=0.003). (B) Relative
expression of HPRT1 in malignant and benign breast tissues (p-value=0.007). (C) Relative expression of HPRT1 in
benign and normal breast tissues (p-value=0.06)
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Fig 2: (A) Expression levels of HPRT1 in malignant and normal breast tissues (p-value=0.012), (B) Expression levels
of HPRT1 in malignant and benign breast tissues (p-value=0.002), (C) Expression levels of HPRT1 in benign and
normal breast tissues (p-value=0.055)
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Fig 3: Correlation of HPRT1 with ER/PR, Ki67, and tumor size ( P > 0. 05)
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Fig 4: Correlation of HPRT1 with grade, stage, and age (P > 0.05)

Discussion

HPRT]1, as an enzyme in the salvage pathway
of purine nucleotides, is responsible for the
synthesis of building nucleotides necessary for
future cell growth (7-16). Due to increased cell
growth in cancer and the elevated demand for
nucleotides, HPRT1 might be required at higher
levels; therefore, it could be differentially
expressed in cancers (16). In the cell cycle,
HPRT1 is a crucial housekeeping gene that
plays a key role in nucleotide production and
regulation.(10, 17).

In this study, we evaluated HPRT1 expression
levels and observed significant differences
between malignant, ductal-subtype, benign,
and normal breast tissues. In support of our
findings, it has been clearly demonstrated that
the expression of HPRT1 was significantly
upregulated in breast cancer, most notably in
the basal subtype (16). The expression profile

of HPRT1 has been evaluated in lung, colon,
breast, and prostate cancer, and a similar pattern
of expression has been reported (10). Among
patients, significant inconsistency in HPRT1
expression has been observed between normal
and malignant tissues, although there is an
overall tendency toward upregulation of this
protein (10). This data supports our
observations and indicates that HPRT1 exhibits
highly variable expression, making it
unsuitable as a transcriptional control standard.
It is noteworthy that our results revealed such
differences between malignant and benign
breast tumors as well, whereas no diversity has
been noted between benign and normal breast
tissues.

In the present study, no correlation was
observed between HPRTI1 and tumor grade,
stage, ER/PR, Ki-67, tumor size, or patient age.
Therefore, it could serve as an early cancer
biomarker, since it was upregulated only in the
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malignant breast tumors, regardless of grade or
stage, but not in the benign tissues. However, a
correlation with the tumor grade has been
reported by Townsend et al (18).

Conclusions

This study demonstrated an elevation in
HPRT1 expression in malignant breast tumors.
No significant elevation was observed in
benign tumors, and There was no significant

References

1. Karami-Tehrani F, Moeinifard M, Aghaei
M, Atri M. Evaluation of PDES and PDE9
expression in benign and malignant breast
tumors. Archives of Medical Research.
2012;43(6):470-5.
doi:10.1016/j.arcmed.2012.08.006

2. Arbyn M, Weiderpass E, Bruni L, de
Sanjosé S, Saraiya M, Ferlay J, et al.
Estimates of incidence and mortality of
cervical cancer in 2018: a worldwide
analysis. The Lancet Global Health.
2020;8(2):¢191-e203. doi:10.1016/s2214-
109x(19)30482-6

3. Siegel RL, Miller KD, Jemal A. Cancer
statistics, 2019. CA: a cancer journal for

clinicians. 2019;69(1):7-34.
doi:10.3322/caac.21551
4. Jamalzei B, Tehrani FSK, Atri M.

Evaluation of LDL receptor and Scavenger
Receptor, Class B, Type 1 in the malignant
and benign breast tumors: The correlation
with the expression of miR-199a-5p, miR-
199b-5p and  miR-455-5p. Gene.
2020;749:144720.
doi:10.1016/j.gene.2020.144720

5. Haghighat S, Omidi Z, Ghanbari-Motlagh
A. Trend of Breast Cancer Incidence in Iran
During A Fifteen-Year Interval According
To National Cancer Registry Reports.
Iranian Journal of Breast Diseases.
2022;15(2):4-17. doi:10.30699/ijbd.15.2.4

6. Organization WH. International Agency for
Research on Cancer Global Cancer
Observatory. Cancer today. 2022.

7. Stout JT, Caskey CT. HPRT: gene structure,
expression, and mutation. Annual review of
genetics. 1985;19(1):127-48. Stout JT,
Caskey CT. HPRT: gene structure,
expression, and mutation. Annual review of
genetics. 1985;19(1):127-48.
doi:10.1146/annurev.ge.19.120185.001015

correlations between HPRT1 expression and
clinicopathological parameters including tumor
grade (II & III), patient age, ER/PR, stage,
tumor size, and Ki-67. Further studies are
needed to evaluate the expression of this
enzyme in other malignant and Benign tumors
to determine whether the differential
upregulation observed in lung, breast, colon,
and prostate cancers is also present in other
malignancies.

8. Wilson JM, Tarr GE, Kelley WN. Human
hypoxanthine (guanine)
phosphoribosyltransferase: an amino acid
substitution in a mutant form of the enzyme
isolated from a patient with gout.
Proceedings of the National Academy of
Sciences. 1983;80(3):870-3.
doi:10.1073/pnas.80.3.870

9. Caskey CT, Kruh GD. The HPRT locus.
Cell. 1979;16(1):1-9. doi:10.1016/0092-
8674(79)90182-x

10.Townsend MH, Felsted AM, Ence ZE,
Piccolo SR, Robison RA, O’Neill K.
Elevated expression of hypoxanthine
guanine phosphoribosyltransferase within
malignant tissue. Cancer Clin Oncol.
2017;6(6):19-34.
do0i:10.1016/j.imbi0.2020.151931

11.Sculley DG, Dawson PA, Emmerson BT,
Gordon RB. A review of the molecular basis

of hypoxanthine-guanine
phosphoribosyltransferase (HPRT)
deficiency. Human genetics.

1992;90(3):195-207.
doi:10.1007/6f00220062

12.Ding H, Yue L, Yang C. Research progress
in hypoxanthine-guanine
phosphoribosyltrans-ferase.  Yi  chuan-
Hereditas. 2013;35(8):948-54.
doi:10.3724/sp.j.1005.2013.00948

13.Fujimori S, Davidson BL, Kelley WN,
Palella TD. Identification of a single
nucleotide change in the hypoxanthine-
guanine phosphoribosyltransferase gene
(HPRTYale) responsible for Lesch-Nyhan
syndrome. The Journal of Clinical
Investigation. 1989;83(1):11-3.
doi:10.1172/jci113846

14.Fujimori S, Hidaka Y, Davidson BL, Palella
TD, Kelley WN. Identification of a single
nucleotide change in a mutant gene for


http://dx.doi.org/10.66224/ijbd.19.1.49
https://irjbd.com/article-1-1190-en.html

The expression of HGPRT] in the malignant ...

[ Downloaded from irjbd.com on 2026-06-21 ]

[ DOI: 10.66224/ijbd.19.1.49]

hypoxanthine-guanine
phosphoribosyltransferase (HPRT Ann
Arbor). Human genetics. 1988;79(1):39-43.
doi:10.1007/bf00291707

15.Townsend MH, Anderson MD, Weagel EG,

Velazquez EJ, Weber KS, Robison RA, et al.
Non-small-cell lung cancer cell lines A549
and NCI-H460 express hypoxanthine
guanine phosphoribosyltransferase on the
plasma membrane. OncoTargets and
therapy. 2017;10:1921.
doi:10.2147/ott.s128416.

16.J Sedano M, I Ramos E, Choudhari R, L

Harrison A, Subramani R,
Lakshmanaswamy R, et al. Hypoxanthine
Phosphoribosyl =~ Transferase 1 Is
Upregulated, Predicts Clinical Outcome and

Controls Gene Expression in Breast Cancer.
Cancers. 2020;12(6):1522.
doi:10.3390/cancers12061522

17. Townsend MH, Felsted AM, Burrup W,

Robison RA, O’Neill KL. Examination of
Hypoxanthine Guanine
Phosphoribosyltransferase as a biomarker
for colorectal cancer patients. Molecular &
cellular oncology. 2018;5(4):e1481810.
doi.org/10.1080/23723556.2018.1481810

18. Townsend MH, Ence ZE, Felsted AM,

Parker AC, Piccolo SR, Robison RA, et al.
Potential new biomarkers for endometrial
cancer. Cancer  Cell International.
2019;19(1):19.  doi:10.1186/s12935-019-
0731-3.

19(1):49-63


http://dx.doi.org/10.66224/ijbd.19.1.49
https://irjbd.com/article-1-1190-en.html

[ Downloaded from irjbd.com on 2026-06-21 ]

[ DOI: 10.66224/ijbd.19.1.49 ]

s Als
b alast y 205lng o> 95 9 o S yg093 38 HPRTIT by
399 PSS’ Curdg

Y she o g0 B Sl 0, (5 pko anbld Jool) bl ey

Ol Ol e yde a3 oKtils (S pole 0aSidls ¢yl o iliizs olSiule;] ( b (sonigm 09,5
Ql)-.‘.‘ ‘ub.e) Lul)QJ ;....»).u ‘a5l.c oRsls ;....»).u saSlisls iu_>|):'> oj;\‘

o>

3l Slad Gyl 5l (IMP) (ol Slandsise 5 (GMP) (njsilsS Slindgine sloaisslSss sanade
5 0155 5 el Joisiem il So a5 WHPRTD Slawils Jajsespid (uilsS—0el3S goe
S o gl sk 2S5 5 g 0 sl a5l g L gdike Slge g co Fiw (il g
ok 5 (5l 3030 SoaptlS 5 a5 Sz Slb g slo sk o 5 5bes wanle Jlad &

gl oo Z8b3L sl o 3 oolaiwl 4 jgumo

Vo) ped g d(@iges Vo) ey oyl slocdl W HPRTI o 51 codlad caalllan oyl )0 5 qay (99,
S8 Gl 590 M o piwg 5JUT g Real-time PCR (sla g, 5l oolitul b (4903 Y+) Jloy g (43903
God 15 Condy Glom e (Il g IT gloaz0) jaeg (goiaz,o L iy 4 mls <8

28,5 )18 Jelot g dlie 3,50 Ki6T (als g y9095 oIl e( Lo al> po « (ER/PR) (g9 559 2/ 039 !

salie Loy oo s slacily | VL s sine s5bt o slospasi 3 HPRTI oLy oy
s_J9LD.) ‘U‘" » og)l.c A uﬁl; )Lo.:..: BEEPrSY o)lJJ ‘09)"‘“’)5]’/&))3)"‘“" (_ngoJa)..f Courdg Ki67
(- 1+ D<P) wti ssalios Jloyi 3 et Lbs> locdl o s b5

el 53 cotpr eSS plgie 4 Wl oo im0 (sl )geg5 ;3 HPRTT o ol i3l g S e
o505 50 9 00d osalie mady (slo 9055 )0 Lo w1 5T cnl TPl a5 |z 30 5 2 Jlas (6 5lew oy
0,97 (5 i 4 e h9>

S8l by Jloy Cdl M ¢ yiws Real-time PCR HPRTL ¢yl oyl ys 1 g0udS slaojlg

Ol 3y 59085 ¢liny o yo9>

u.al.:‘t.lqan
Oy Ol sy
1£+0604(1):£4 ¥

VECE YN0 1l ey
VEENYIY iy g

:J Yoo O g *
Karamitf@modares.ac.ir

VA0 FA-PY


mailto:sha_haghighat@yahoo.com
http://dx.doi.org/10.66224/ijbd.19.1.49
https://irjbd.com/article-1-1190-en.html

[ Downloaded from irjbd.com on 2026-06-21 ]

[ DOI: 10.66224/ijbd.19.1.49 ]

el oas sanlie B Jsho puday slo o) 5 bapgic
e ol 4 ) HPRTT Joasly cploie ol 6551 2
Ol 5 985 oo iz il Fgigenl (sl 00T lgel B
Byo sl 4 o Sdgilie (5 gl alal S (lsie 40,
Gz olr o o Joke clld byl arls SO
HPRTI v,y coge Sloalie ool (Y)) 020 o0 5,3
(17) 923,505l () SLAS G plyie @0

ol 5 ) o, Slis gousine Clllas a5 Jb o
Ol 5 9 oty b b e dilise (S
Ol 9590 )0 (505 Oldllae wilos,S gy 1) Ly
Baa b adllas cplo,ls 5925 ylins oy ,0 HPRT
emsb sbedl s HPRTL ly ghe s
(ot (izrad 2 ool Gl S 5 @S Ghe>
Syye SiglgilsSnds sla Shy b HPRTL L.
285 R i

B b9 9 olge

<l g9l ger 9 olslows @

aslis b oas il s oM o8 bl 3l slaaiged
cols, § IRMODARES.REC.1398.047 b
Ol o3y 55055 ¥ dlaws 4 (2> ooy wlalST
S8l Yoy e hes S8 Ve d(alme peie)S)
593) Olnl 5938 Ol8 e )0 (rote Ol Lo 5l (gl
(R TRV NP FUUYC 2% PRPHIERTI PRV
3om alaldl Wsg 00,50 cél e gy 2l
5 od )l pdiged jsbme b ol (>
D AT 059,80 p ;ST (e 5l Heess (sladiges
30l il by ladises plos (3ol gin
7 S8l 5 059,50 Slge 5l 283 b ojl slacdl s S
Ol U 5 ooz sosiedl] igd )0 (s 0 Loz
0,8 6,1 ol Kl ax 0 -A s sleo jo Lisle)]
P g 428 Fndly Capnsy i ol ol
Ki67 5 Gsrmisn 5 Oisrml oninS Cundy o505
ENE I RN SR N FORERRY
L5 serdgenpgigel (e, bowal S (g5elsly
JRHEV.)

ol T g dd y2e o

Santa Cruz ) ige opuSHB ade cadyl slagob o1
o955 > HPRTale 4 (Biotechnology Inc., USA

doddo
ol ials 5l (S olee @ ol Gl
€9 (F=V) el (365 e 50 o 9 S o e (e Lo
OBy Sl e YAVEY Y laJlo by Lo s
Sl plas |y ez BB sogmo Wy, (o slp e g
3o bl Gl Gl 590 Oliee (2B 55k 4

PRRUR RN R SR 50 3,00 VO/AF VY L
il oy Ve 8 30,0 FANY YN Lo b
s o955 59 Gliee YL NV Lo yo 28l
Feog(oy VYoo 2 53 9,50 YYAIYY) JLu £2 L £0
oalie (o5 Ve oo s o 5 3y50 \TVIVA) Jlo #F b

Hypoxanthine ) ;l,auilys Ljsw somd pliSgon
PhosphoribosylTransferase, HPRT1, HGPRT,
oS HPRT1 5 lawgs a5 (EC 2.4.2.8) HGPRTase

5 st SBastlS s Bl e jo el g o
51 desgmysand Jsl L GMP 5 IMP 5w ot
O3S st slajl 4 (PRPP) lindy o 9 gind
ko 3, 53 ezl slaS sl 5 ol oS 5
D ‘u.el))b D (\V—V) ..L.Sso pﬂ‘ﬁ ‘) cd.uT o
a5 > 5l Glodes yidu gl ageilSel i bkl
b3l ol3T sloi s slosl 5178+ o1 4 5 el Jskos
S5 )0 65508 (esn S el ol OV V) o 5 e
2SSy ek o) L sl 5l 3550 slaasedlSs
L)L‘" C.L:.u (\?) Cowl o0y cdolivwe u;o..}\.\.: Ms
Sglite Hlaws ey g b slaciél o HPRTI
YL o ooy sl b dglie 10 iy U pos o]
b anslie ;o Sliwgp ol (sloyg095 e 5 et 4
Wlosls s |, HPRTI plo il o s (slacdly
)d 6)§&.~|)‘)§ L)) &_i) ‘HPRTI (\“ AY af ‘\’)
byl o g adls 18 ol ez 5 Silege slagies
S8 o3l 890 Gl p (e jo 5 098l STyl Jalge
Slad cpl 5l eolawl U lade (Ve NA) ol aid §
Sz Gn 6ollae Gla Kion (L2 S
(¥ OA) wlazsly ol o 4 Sl b5 _ols3l s HPRTI
OeSon e ORI ey, Olpd n o oedle
b ;0 51 62518 Lol yen da Jglu J51s ,os HPRT1

o 2! iy g6 Lot ke aloro | )5 3 0015 ol oo

VAO)FAFY


http://dx.doi.org/10.66224/ijbd.19.1.49
https://irjbd.com/article-1-1190-en.html

Ayl sl o G595 5 e 58 y9053 y0 HPRTT oy

[ Downloaded from irjbd.com on 2026-06-21 ]

[ DOI: 10.66224/ijbd.19.1.49 ]

VAQO)FA-FY

IDV yolie 50,5 b, Imagel [l58le 5 5l ool
L (HPRTI ! IDV polie (oSile) HPRTI o 35

c¢DNA yiww g RNA gjlulos o
oS sleslaiwl b el 0,8 Lo Ve B O- 51 JSRNA
Sl 433,83l (ol e 1S RNA gl5d
oSs I o 25l RNA coaS g coinS L))
Frogidy S
g cDNA s 0l eolaiw! (Wilmington, USA
@ (Ol (35S g8 oosk) CDNA s oS
Do ogl> STy byle ,o CDNA as a3 5 I8
VXX Lyl 3 jidsSee Ve o JS RNA 655
Jolss b sasaiar ol byl iy Ses
by SdgSes Vel o2 B (DEPC) SlySg
PeqSTAR 2X Lol 5 ISGloge s olKiws 5l oolazwl

(PEQLAB Gradient Thermocycler
Biotechnologie GMBH, Erlangen, Germany)

Thermo  Scientific, ) ol oqb

@ 8o Ve Soe a8 il a0 YO (oS Jedl g
a0 AD g agds £r Soe a4 ol S sle 4y YV

239,5 eolatul agds Ve Loe 4 ol 5 il

Bl o) 50 (o5 Slpealy lopmiy STy o
(quantitative real-time PCR)

Sos 35 Olge HPRTT (5 ol Glee (s jolaiony
STy gy Sl e Bl S pleeas GAPDH 4
L (QRT-PCR) (3l Loy 10 o055yl (lopuzeis
ABI oKws g solais! slo paly acgome 5l oolainl
Applied) 7500 Real-Time PCR System
o (55 0] sasxie YL Biosystems

2 sl Gaelygils ©jgo a4 iSS Glas iz Lalyl
Fo v a0 B S 4 ol )8 ol a0 0 sleo
Ve gol)8 cole az,0 90 gleos ;o agli ¥ Jolis a5 >
sobiedy Lol plodl ol 5 S0l a0 FY sles o 4l
DS e Julo 2SS anl ) coslansl anl
oolatwl J5 5,999,801 4 (melting curve analysis)
Ghey 3l esliul b s o Ol sl s )S
Gan slays Ct polie ab plxl 274 Ctglans i

solitl & (s LT sl 6ly (Abcam, USA)
L ooad aS95s5 hge aide gl ool Sl wd
(HRP) (Santa Cruz s oy jlawsly
o955 ,> ade 4 Biotechnology Inc., USA)
<d,8 18 eolanwl 5,50 (DNABiotech, IRI)
2l e, o 55,5 HPRT ade aJol sob il
Sl s, o (hse SHB ade 5 1)l
Vilere locd, o agl slagolb oil o V:A-e
Clale g,uSolail gl 5,50l gy el ool
ECL (aseis cuS ool o g sl 8 plonil 59
JUesl glis 0,5 a4 (CMG, IRD) (5 (e g S|
5555 JolS 0035 g 5 PVDF) wlysls cppaskisns ol
Roche (Life Science, <55 51 (JSsS slo o ,9)

al a5 USA)

My &y 36T 9 Jg395m 55lwoolol o

«l» (Braun, Germany) ;g ,ouso-9,5e olKiws
0dlds ;o5 b Lol colaiul dexie sladl 40,5 o4
e Bl solue polie 3 i (59, Al T Do 4y
3> «(Radio-immunoprecipitation assay) RIPA
RUigen b ilupSen gy Bl slaoaisS s
oKl a0 F (glod ;0 ad 80 V0 Do 4 o0 sy
SLd 29) @b g ab jeey il VFee- TPm
B0 sl Jgigtem 23,5 0233 9 00 laxr (Jgj9iem)
PH) Tris 62.5 MM (5 :5s 3 )5 (s 0 55,500
ZAY U5 cnY 5o 50 g o owligs 4ids O Soe 4 (6.8
9y Gk 3l bt L i o )li5 5 SDS-PAGE
o Jize PVDF &S &y sl g 2l

(150 mM) NaCl TBST (10 mM Tris (pH 8.0)
&l BSA 78 o> (0.05 % V/V) Tween 20 4
slelas ol solaiwl solais! e oYlasl (o )5 sguue
5eSHB s HPRTI atsl slacsoly il b ood Sy
e a0l Kl a0 F sles o TBST [ oo 3.3,
b ated TBST Jslme b 5 4l celu Y¥
50 0 3.8, g HRP L oss Jlaslis 4yl slagob ol
lod jo diBo e Siow 4 g 0o 5 adlsl Lae 4 TBST
~05es0] G SLaS .o awcs TBST L g assSSl 51
855 18 g uilatpasheaS (b9 5l ealil b ol ]
IDV e s ololis oSl andl obd oyme 4o
L o g ol (Integrated Density Value)


http://dx.doi.org/10.66224/ijbd.19.1.49
https://irjbd.com/article-1-1190-en.html

[ Downloaded from irjbd.com on 2026-06-21 ]

[ DOI: 10.66224/ijbd.19.1.49 ]

oyl b o i j0 g ool aid 5 b o lo xe (<0.05
LS sy 2 @olel slo Julows plowl (gly o sols iules
&olel Sls8le s g YF ases SPSS 58l 5 5l ol

oo (ACH wiads g5le e s GAPDH. (5 4y e
aslio S 09,8 L ilesl glaog,§ ACE Lol
b G 2N &y gody o ol ok a0 S

A ealazwl AFY asews GraphPad Prism
Sslol Juli @
2o b ol gsbe Oype @ (i Gilesl 4w slaosls
slogls Ll glp .was &) HPRT1/GAPDH
seogeil I« SusslsilisSinds Lol L HPRTI
polie .o eolatw! Mann—Whitney U 4 Spearman
P )70 ;| ;S (probability value, p-value) Jloxs!

SrSolal gmb Gl C8L Ve g w3 e liny
A U8y o

B-actin

HGPRTase

B-actin

HGPRTase

B-actin
HGPRTase

B-actin
HGPRTase

B-actin

HGPRTase

B-actin
HGPRTase

93 5 ot O ¢ yiuwg bwgd HPRT 351 (50 .o bimy a9 o G395 b sl 50 HPRTT (3 357 oyl 30 ) JSC

me g 59085 T ((ylomy s 95 59095 B by (ruad Bl N b solisiw! 30y 52 50 (i g g 5w Jlo b (5l cusST-
Xt
[&]

£l

Fig 1: HPRT]1 expression in the normal, benign, and malignant breast tissues. HPRT1 expressions were detected by
Western blot. B-actin was used to normalize the protein levels in each lane (N normal breast tissue, B benign breast
tumor, T malignant breast tumor)
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Table 1: Demographic characteristics of study populations (mean+SEM)
axdllas 990 (S Carosr (SLbCurex b S Joua

Malignant Benign Normal
N=30 N=20 N=20
Average Age (years) 523 29.6 43.7
Age Groups
<45 years 8(26.6%) 10(50%) 10(50%)
46 —54 years 7(23.3%) 10(50%) 8(40%)
> 55 years 15(50%) 2(10%)
Tumor size
0-2cm 17(56.6%)
>2cm 13(43.3%)
Grade
2 17(56%)
3 13(44%)
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Stage

1 10(33.3%)
2 13(43.3%)
3 7(23.4%)
ER/PR

ER+/PR+ 16(53.3%)
ER-/PR— 14(46.7%)
Ki67

<15% 10(33.3%)
15 -40% 12(40%)
> 40% 8(26.7%)

Table 2: The primer sequences for quantitative real-time PCR
quantitative real-time PCR gl colaiwl 5590 s posly Jlg5 ¥ Jgu

Primer name Sequence (5'-3 ") Tm Amplicon
HPRTI1-forward CCTGGCGTCGTGATTAGTGA | 59.83 139
HPRTI1-reverse GAGCACACAGAGGGCTACA | 59.02

GAPDH-forward | GTGATGGCATGGACTGTGGT | 60.32 229
GAPDH -reverse | AGAAGGCTGGGGCTCATTTG | 60.32
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Fig 2: (A)Relative expression of HPRT1 in the malignant and normal breast tissues (p-value=0.003). (B)
Relative expression of HPRT1 in malignant and benign breast tissues (p-value=0.007). (C) Relative
expression of HPRT1 in benign and normal breast tissues (p-value=0.06)
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Fig 2 (A) Expression levels of HPRT1 in malignant and normal breast tissues (p-value=0.012) (B) Expression levels of
HPRT1 in malignant and benign breast tissues (p-value=0.002) (C) Expression levels of HPRT1 in benign and normal
breast tissues (p-value=0.055)
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Fig 3: Correlation of HPRT1 with ER/PR, Ki67, and tumor size ( P > 0. 05).
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Fig 4: Correlation of HPRT1 with grade, stage, and age ( P > 0. 05).
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