Proteomic Approach For Identification of Stage Specific Biomarkers in Streptozotocin Induced Diabetic Nephropathy
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Introduction
»* Diabetic nephmopathy (DN) is o serions and comman complication in approsimately 30407 of patients

with type Land in 15% with iype 11 diabetes (Schrijvers of al, 2004}

v

Till date, alluminuria has been the existing marker for detection of dinbetic nephropathy

v

Albwsmin is also found in the urine samples from healthy subjects. This poses 4 major hindrance in the

diagnosis of DN

¥

There is dire need for the novel protein bismarkers which can kay foandation for the development of e

iliagmostic tests and drug discovery

¥

In this work we focus on the rebovant proteins which are specific for a particular stage and arc

characteristic signatures of inberent hiokogical sutcomes

¥

Proteomics has been applicd 1o bunt fsr the differentially exereted proteins in the urine of Streptosotocin
imduced diabetic rats. Renal p in the profein exp

Materials and Methods

’ on the qualitative ch

* Animals were made diabetic by singhe intraperitoncal infection of STZ (55 ma/ke, ip)

* Uring was eollecied overnight by placing animals in metabolic cages after 12 howrs of fasting followed by

b 1004 to dispel e
> Proteins were fsolated by TCA precipitation and subsequently dissolved in urea containing rehydration
buffer
» For renal profeomics, kidacys were snap froeen, grinded with mortar pestle and solublised in Urea/
thiurea and Chaps bufTer with 2% of amphalyte (pl 3-11NL)
> Proteins were focused on IPG strips (GE bealiheare) with range 3-10p] NL and 311 pl NL for renal

proteins

> e focusing wits after 14 hours of passive rehydration, for o total of J0000VKT with 2

comstant current of S0 pA throughout the rn

Figure2. This of Alph. the labetic rat
y 1 ¢ " o biincys alang with the respective contruls. 200ug of profeins were losded in cach case fellawed by o sepa-
» Finally the focused strips were overlaid on a 125 % SDS PAGE followed by sliver staining Figurel. This pan “M.M“m:w.nd sl duappear ||'mmb::|sl:‘:rdllkﬂrn‘kun‘:¢ shing with lbemp«me::::zh 200yg of proieim were londes in cach case follaned by & separation om 12.5% SD5 PAGE. Soffware e om T2 oot S8 PACE. Seftnare carmlonhy e Gome it s tued e T100 spots aod 1691 romb b o

* Gels were analyzed and spots were detected by Image Master 6 Platinum software (GE

URINE PROTEOMICS

each gromp. Spots represented as blomarkers were snabized by Image Master 2D platinum Algorithm.

> Ingel digestion using porcine trypain (promega) was carried out prise (o MALDI- TOF/TOF analysis

Discussion &Conclusions

A B 3 C: ] 0 » O time scanned analysis reveals the existence of proteing in the diabetic and control nrine which can be projecied as putative bionarkers
(Bruker Daltonics) | H
Resul - » Calgranulin A and B boforms have been reporied to be present in- the serum of Type 1 diabetic paticnts, These soforms are involved in chemotaxis and are scercted by
esults o
weutrophils. Existence of these proteins indicate incrensent in the immune responses during the early phase of progression of Diabetic Nephropathy
> Albumin and form & major af the rat wrinary protesme 1 1
HEAL 3 - » Calgranstin and haptoghobd coincides with the fourth wock of the induction of dabeics nd gers decreased dramatically by the cighth week, pointing 1o-
¥ Dur time scan analysis of wrine protein changes revealed the existence of proteins which cxhibit a tempao- T I L ' Lk e
, o 5 - R TRRETRIN A T L wards the time and “Stage Specific™ nature of these profeins, Expression of E-Cadberin (2.5 fold by 8 wock) is directly proportional tn the stage of discase progression
ral pattern - I [V AR A b et =T . "
Pamel A2 MALDE Mass Spectrs Panel B: MALDT Maw Specirs Panel € MALDE Mass Spectra : M 5 » Tropomyesin and Cascin Kinase appear in 3 Stage ific fashion. Their app coincides with the develap of diahetic nephrop
» Calgranulin A and B isoforms appear after the fourth week of induction of diabetes. Both the isoforms  of Calgranubin A af Calgramilin B nflr'k(';.‘h;rh = :EL:.‘:::::;: i) o
i By (A el » Pyruvate kinase M2 isoform is involved in pyruvate metabolism, deficiency of which is associated with liver discase (Raphacl eL 20071, Tts absence depicts a gross change
sapppear by the 8w - -
Spot Proteln Seored pl Accession Spot. Protels [ Scere/pl| Acoession Spat Prtein Sconeipl Acsrminn in the liver
3 physiolozy as a feature of diabetic nephropathy
» The expression of E- Cadherin gradually Increases as o function of time (weeks) ia the disbetic rat urine | ™ N " Sane Homber || Namber Number
» The presence of Alpha 2u plobulin has been reported in the urine of normal rats with liver as 3 primary source (Roy and Leonard,1973). The absence of this protein in
{2.5 Fulds as compared ta control) JUCH | Alpha 2u Glubslln | 12958 UART pamn Tropomymin | 98452 | ommesn vt Al sess | s _RAT o e
—Jrmcor 3 the urine of diabetic rats corrabarates well with its absence from reand profesnse from the same groap
> Control Urine is characterized by the presence of Alha 2U Glabulin aloag with Pyruvate inase M2 and | Juez "”""“"‘m (S e AUz Al BUSR [ SN _RAT
e » A Laiive look ai the hanges in ihe yples of diabetic rais indicis owands o greater need to validaie the changes by wesiern analysis andfor
2APH AUC3 | Pyrwvae Kinawe M2 | 607 | KPY2RAT || SUD | Guamslute Cychme | 473 | ASSNS ||y leppnnutinB] 79569 | SI09_RAT
e o e - e ELISA alang with a study in the buman samphes. This will foster the diagnastic facilities o provide & battery of tests for pre-fiagmosis beading to a timelyftallored treat-
ry Proteome werl te rat il of Cascin Kinase,
i e el | WA | BANTIE | saus | BCadberin (113 467 BAAY 4007 | B Catherin | 1206 | BANBOIS | e of Dinbetic Nephropuihy
Tropomyosin and guanylate cyelase
quey E-Cadherin JETUTY BAARTIN i References: SCHRUVERS, BF, DE VRIESE, A RO A (2004). From hypenglycensds to disbetic kidacy discase; the mle of metabalic, hemesdynamic, intracellular factors and
> There is consplcuous absence of Alha 2u Globulln frens the diatietic rat urlne which Is jed by & AU ale Flaet Sy A |t ] | Sds  EEspiagiania | IR EHTE B NOAAANISR sromth factorveytobines, £imdocr Rer, 35,97 g Eyidist - : peh ol e
e Tobleid Pusettvy Lakiv Srapt q iy Tl Frintive Binely Singe — i i el RAPHAEL MF, VAN WUK B, SCHWEIZER 1), SCHOUTEN-VAN MEETEREN NA. KINDERMANN A VAN SOLINGE WW AND SMIERS FJ (2007) Pyruvate kinase

K«nrﬂ and gradunl decrease In the expresshon of Alpha 2u glabulin from the kideeys of diabetk rats
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diwbrtie rot urine ddeniified by MUALIH
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