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The crystalline State of proteins is very suitable for the elu- 

cidationof themleculararrangemntof subunits,bythemansofelec- 

tmn microsccpy or X ray diffraction patterns. Hfzfmglobin+%ptoglobin 

birding leadstotheformatianofaprotein-protein~l~ (Hb-@)of 

high stability (Jayle 1940) which can be sttiied b msbaw spectra- 

metry (1958) in &dition to the above mntionned v. 
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A metkd of crystallization of Hb-Hp z& the characterization 

of thesecrystals aredescr- inthis report. 

~aterialand~~-murehunanHaptoglobinsofg~ictype 

l-l arxl 2-2 were prepared as previously described (Waks and Alfsen 1966 a). 

Rat Hemglobinwas prepared amrdingto Fmsa (1959) ar~I used in themno- 

carboxy ligax&d form. The concerrtration was -ed at54Om after wn- 

vextingHenx~lobininthecyam&derivative. (-on 1965). Sane of Hb- 

lip crystals were wash& by a 3.5 M phosphate buffer (F&&e et al 1941). 

Micrcorystals were studied by phase contrast polarizing and 

Soretakhsorptionmicrosmpyandtheir features ca-qaredwiththeseof 

microctystals of RatHemglobin.Micx-opho~aphywas carriedoutby 

means of Zeiss pkmtmiuxxope 2tdapted for polarization microscopy. 

Folyacrylmidegel electmphoreseswerecarriedoutasdes- 

cribd by Riqnrxd and Wang(1960). Amino-acid analyses were performed 

withaT~~Auto-Analyser,usingamicro~~describedby~b~ 

et al (1967) . 

Results -Cxystals of Hb-Hpwere firstobserved inMk&hduring 

vacum dialysis against distilled water at 4', performed in order to St&y 

theMossbauereffectonthe~entratedHb~; inthiscase 

Rat HEmoglobinwas 57 Fe mrichf311.Czystallizationhasbeenrqxm- 

ducedinParis~ersimilarconditions,usingalO %~at~enoglo- 

bin solut~wkichhad~tbeenenri~~dwiththeh~~ isotope. 

AthighwncentratianRatHEmsglobincrystallizes spontaneously at 

4’. ThesecrystalswerethendissolvedatpH9.5byadditionof1N 

~.Haptoglobinsof gmetictypel-land 2-2were alternatively 

~sedataamcentrationbetween4 and8 %,atpH 5.O.Equimlar 

amounts 0fHaptxqlobinard Hemglobinwerecalculat&iusinga 

mlecular weight of 85.CCD for Hp l-l & Hp 2-2 (Waks and Alfsen 

1966b).Theml~weightof RatHexqlobinwas assumedtobe 

identical to that of I-brse Hemglobin, i.e : 64.500 (pczcutz 1965). 
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Table I. Differential Features of Microcrystals 

Irregular-Single 
~$hbh hexagond plates, 

Mawe - 
Strong MdiUn light 

elongatdrodsad Green 
needles - 43O 

Size : l- 10 lJ 
rip l-l Irrfqulax - Single Fax? - 
Hbkt Folygonal plates Weak High white 
ccmpl= 

Size : l- 10 !J - 54030' 

Hp 2-2 --YJ=-po~W- Blue - 
Hb"Rat 

nal plates rare Herate IhJ white 
-PI= 

stellat+ Cxmplex~; 
~.5F- - 53O30' 

IT). - ,I 

F&e1 - Polariza~ miw aph (x1100) of crystal of Haptoglogin 
l-l. HEm>glolhinratcarp?lex; showing irregulardichroicbirefrin- 
gentpo1ygoAalplateC 
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'Ihesolutiansweremixedandstor~,-nightat4O; crystalliza- 

tion occured during that period. 

~ecrystdlswerewashalseverdl.timeswiththe3.5.M 

~~buffer,~~dissolvedindistilladwater.Pol~~~e 

gelel~eseswereperformed~a~leofaRatIIanoglobin 

solutionatxl cmpredwiththesolutionof Hb-Hp. RatHmqlobin 

displays several bards of different intensities (msa1959), 

franth? cathodetitheancde,Hb-EQmigraW as a SinglebamLAt 

thesanetime,el~esesof dissolv3dcrystalswerem.rried 

outa~~Jcmparedtithepat~of RatHernoglobinsolutian.As &mm 

infig.2,theelectrophoreticpatternof~~ssolvedcrystals consists 

of a singlebard. Itsmigrationis identical to thatof aHb-Hp solution. 

Fig.2 :polyacrYlaaaiaegelel~ patterns at@ 8.9. t&e?z 
:F&tHemglcbin~erpatbzrn !dissolvedcrystalsof 

~Theg0asstzainedwith~-BlacklOB. 

The crystals olsanedaf~mixlng~~inandHaptjoglabin 

wesewashedwith3.5.Mphosphate,dissolved,Aliilvsed~tdistill~ 

water and then subnitw to anin acid~analysis. The sam analysis was 

prfcm~&onRatHemglcbin. Preliminarydataare sum~&&in Table II. 
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TABLE II 

AltliKl-aCidS Haptoglosin 
Rat 

Hanoglobin crystals 

Alanin 3.53 7.70 5.91 
-- 

pheny- 2.36 6.90 

.- ---- 
Histidin 3.12 9.80 

4.00 I 
4.75 
- 

B~~areoq?ress~~ingrirmsperc~tofprotein. 
TheHaptoglabindataarethosepubl~h~byschultze (1966) 

Inconclusion,alltheresults obtained inthiswrkdanonstrate 

thatcrystalsofaprotein-pruteinmnplex (Hb-Hp) havebemobtainedand 

~~ized.Stoi~icstudies,el~microscopyand~~ 

spectraof Hb-Hp incrystallinefonnareinprcgress inour laboratories. 
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