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Search for Protein(s) Differentially
Expressed

During Tissue Regeneration of the
Tadpole tail

|l ntroducti on

The development and regeneration of anima sarevery complicated and interestingissues. InAnura
amphibians, including Ranacatesbeiana(bullfrog), tail sof tadpol esdisappear during transformation into
frogs. Thosetailscan aso regenerateafter amputation. It wasdemonstrated that the epithelium under the
woundwould producean activefactor whichwill causethededifferentiation of theepitheliumintoblastema.
Subsequently, thecellsproliferate, differentiate, and compl etethe regeneration process (Brockes, 1997).
Previoudly, it was shown that retinoic acid and thyroxine can influencethereversal of the differentiated
sate(Loetd., 1993). | wasinterested inthe earliest molecular event(s) that happensin theregeneration
process, especially the changes of protein expressionintheregeneratingtails. Therefore, | utilized two-
dimensional gel electrophoresis (2-DE) to analyze the proteinsin the regenerating tadpoletail. The
characteristics, isod ectric point (pl) and moleculeweight (Mw), of the differentially expressed proteins
were compared to those in the database on Internet (NCBI: www.ncbi.nim.nih.gov ; EXPASy: www.

expasy.org).

Materi als and Met hods

Materids

Bullfrog tadpoles (stage 24, approximately 8 cmin length) were obtained from aloca aguaculture
farm. For each experiment, 70 tadpoleswere evenly divided into two groups, the experimental group A
and the control group B. Every fivetadpoles, for subgrouping, weredesignated asA1,A2...... AT7;B1,
B2...... B7. Inthebeginning of the experiment (Day 0), 1 cm of thedistal tail wasremoved from each
tadpoleingroupsA (including A1to A7) whilethosein groups B wereremained untouched. Onthenext
day (Day 1), 1 cmwas removed from the regenerating tailsin subgroup A1, while the corresponding
segments were collected from subgroup B1 and used asthe controls. The cutting steps were repeated
every day intherest of experimental subgroups, A2to A7, and control subgroups, B2to B7.

A. The Experimentsl group B. The Control group
C#%Hm[ %!
B |
Sumpls reghea Cul-aM repan fample rmglon  Heeype=ple taglon

Fig.1 Sampla region



Samplepreparationfor electrophoresis
Thesamplesobtainedfromtheoperationweredirectly frozeninliquidnitrogen, lyophilized, pulverized,
and stored at —70°C until use.
Approximately 1 mg of the powdered samplewas dissolved in 200pl lysisbuffer composed of 8M
urea, 4% CHAPS, 40mM Tris, 65 mM DTE (Add shortly before use), and atrace of bromophenol blue.
The protein concentrationswerethen determined by the Coomassiebrilliant bluemethod (CBB).

Two-dimensiona gel eectrophoresis(2-DE)

Samples(60ug of protein) were separated by 2-DE, whichwasperformed by usingimmobilized pH
gelsfor thefirst dimension and sodium dodecyl sulfate (SDS) gelsfor the second dimension. Prior to
isoelectric focusing (I1EF), theimmobilized pH gel stripswere rehydrated, and then runin an IPGphor
horizonta e ectrophoresisapparatus (Pharmacia-Biotech, Uppsala, Sweden). The experiment was con-
ducted at 200 V for 30 min, and continued at alinear-gradient voltage setting initially at 300 V and
increased gradud |y until 3500V (final voltage) for atota of 5kVhr. Immediately after | EF, thegelswere
equilibrated with 100 ml of equilibrated buffer containing 2 % 1,4-dithioerythritol at roomtemperaturefor
15 min and then transferred onto the top of SDSgels, and e ectrophoresiswere performed first at 400 V
and 40 mA for 10 min, and then at 400V and 80 mA for 4 hr. The proteinsin gelswere visualized by
silver taining, and the stained gel swere scanned and analyzed with the Malanie 3 software (GeneBio S.
A).

Result s

There aretwo peaks of regeneration ratein tail-amputated groups at third to fourth, and sixth day,
respectively (Fig.3). Incontrol groups, thefifth day had the higher regeneration rate. Bothinthe seventh
day of thetail-amputated groupsand sixth day of the control groups, thetail length was reduced.

By andysisof 2-DE, it wasfound that thereweretwo proteinssignificantly changed along theregen-
eration situation (Fig.4-1, Fig4-11). By theenlargement of the areacontaining thetwo proteins, in Fig. 4-
I, Fig. 4-11,itwasrevededthat inFig. 4-111, Fig. 4-1V, the protein designated as P1 hasamol ecular mass
of tenkDaand pl of 5.7, and that theamountsof P1 wereremarkably increased in al the regenerating
tails (intail-amputated groups A1 to A6) and in thetails under rapid growth (control groups B5 to B6).
Furthermore, another protein designated as P2 hasamolecular massof fourteenkDaand pl of 7.5which
appeared at thethird, fourth, and sixth day (withfaster regenerating rate) inthetall-amputated groups, and
inall of thecontrol groups.

DI scussi on

By searching the protein database on Internet, it wasfound that P1 hasthe same characteristic asthose of
beta-catenin-interacting protein (ICAT). Itsfunctioniscons dered negatively regulatingWnt signaingvia
inhibition of the interaction between beta-catenin and T-cell factor (TCF). Therefore, P1 could bein-
volvedindevelopment and cell proliferation, and play significant role(s) intissueregeneration.
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P2 could not beidentified by protein database, which was steadily found inthe differentiated cellsinthe
control groups. Protein P2 could play arole of supporting cellsinthedifferentiated state asshowninthe
control groupsB1to B6. Inthetail-amputated groups, thedifferentiated cellsreentered into thecell cycle
after amputation. During dedifferentiation (tail-amputated groupsAl, A2, A5), protein P2 disappeared
but reappeared at the stage when differentiation was complete (tail-amputated group A6).
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Concl usi ons

1.Two protel nswerefound with marked dterationsin theexpression patternsinthetadpol etail tissue
during theregeneration process. Oneisputatively identified as| CAT; theother isanovel protein P2 with
apredictivesupporting function.

2. Utilizing 2-DE to monitor the proteinsinsdethetail tissueisapractical method, evento compare
thedifferentially expressed proteinsand to predict what they are. Furthermore, amino acid sequencing
could be performed for further identification of thetarget proteins.
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Fig.3 2-DE analysis of proteins isolated
from tadpole tails
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II. Groups B
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I11. Enlarged images of groups A

kDa—=_ SEo kDo | - :
145 Or2| 1= @,
125 I - 125 B e iy
ro-_— |

10 P1 100 s P

R T . ik TR R ATy, T VO -

Day 1 (AT) Day 2 (A2)

kDa SASC N : kDo r—
145 - @PE 14~ @PE

-

ES R T s B R
Day 3 (A3) Day 4 (A4)
kDO s 25 B D
14, OPQ 145 e -(.E;.)
| * - --l- 2
WIL' i IEL . i &
IDE ) P 1 m; —)P]
5 &A% '8 & B A
Day 5 (A5) Day 6 (A6)




1V. Enlarged imageé of groups B
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