
cell lysates of clone Dd2 and processed as above, 
except that the nckel column was washed w~th 100 
mM ~mdazoe before eluton. 

33 Human HRG was extracted from serum by passage 
over a nckel column, as descrbed (18) It was eluted 
w~th 200 mM midazole and was dalyzed aganst 
water for 48 hours w~th three changes. 

34. Recomb~nant HRP 1 (100 pmol) was Incubated for 
14 hours w~ th  600 nmol of hemn In 500 mM sod-  
um acetate (final volume, 12 ml), Insoluble materal 
was collected by centrifugation as above, and was 
processed by washng n 2.5% SDS and 0 1 M 
sodium b~carbonate, then In 2.5% SDS, and f~nally 
three t~mes n water, lsolaton of paraste hemozon 
and production of p-hematn were as described (4) 

After lyophizaton, each pellet was placed on a 
sodum chorde dsk, and data were acqured for 
f~ve cycles on a FTlR spectrometer (Perk~n-Elmer 
171 0) 

35. RNA was solated from P, falc@arum clone 3B-D5 
trophozo~tes [K. A. Creedon, P. K. Rathod, T. E Wel- 
lems, J. 6'101 Chem 269, 16364 (1 99411 and was 
reverse-transcr~bed after extensive deoxyr~bonucle- 
ase d~gest~on (24). The HRP IV-spec~f~c sequence 
GTAATAGTCCAAAAAGATATTG was used as a 
prmer Th~s ogonucleot~de and one correspondng 
to the downstream sequence CATCAAATTCTTCTA- 
AGCC were used for polymerase cha~n reaction am- 
pf~cat~on; products were analyzed on a 1 3% aga- 
rose gel. Acontrol incubat~on, taken through the same 

mTECHNlCAL COMMENTS 

Polypropylene Tube Surfaces May Induce 
Denaturation and Multimerization of DNA 

C l a i r e  Gaillard and Franqois Strauss (1)  
found that D N A  fragments containing the  
sequence (CA)I,  spontaneously associated 
in a series of products of reduced mobility, 
and that these products bond to the  nuclear 
nonhistone high mobility group ( H M G )  
protelns 1 and 2. W e  have obtained evi- 
dence strongly suggesting that this associa- 
tion is mediated by partial denaturation of 
the  D N A  resulting from interaction with 
certain polypropylene tube surfaces. This 
phenomenon has implications for the  pos- 
sible role of surfaces iincludine cellular sur- 

u 

faces) in affecting the  conformation of 
D N A  and should be taken into consider- 
ation by investigators conducting experi- 
ments that are sensitive to low levels of 
denaturation. 

W e  incubated a 32P-labeled 124-bp frag- 
ment of D N A  containing the  sequence 
(CA)30.(GT)30(fCA30) (2) in ordinary 
polypropylene (pp) microfi~ge tubes (3)  and 
produced a ladder of apparently multimeric 
complexes as observed by Gaillard and 
Strauss; however, n o  ladder was seen when 
the incubation was carried out in borosilicate 
glass tubes (3) or in pp tubes that have been 
commercially coated to have low-binding 
properties ("lube" tubes; Marsh Biomedical 
Products, Rochester, New York). Moreover, 
the association was inhibited when an  excess 
amount of a single-stranded oligonucleotide 
(lacking any significant homology to the 
D N A  fragment) was present in the solution 
before adding the fragment. 

T o  determine whether the association ac- 
tually required the presence of a pp surface, 
as opposed to its being a solution phenome- 
non  that was simply inhibited by contami- 
nants released from the glass and lube tube 
surfaces, we preincubated fCA30 in a glass 
tube for several hours, then transferred the 

D N A  to a pp tube and continued the incu- 
bation for another several hours. If the  glass 
emitted some diffusible inhibitor of the re- 
action, there should have been n o  associa- 
tion after transferring to the pp tube. How- 
ever, association did in fact occur after trans- 
fer, indicating that the pp surface was re- 
quired. Because single-stranded D N A  blnds 
more tightly to many surfaces than does dou- 
ble-stranded DNA,  it is likely that the in- 
hibitory effect of the  oligonucleotide results 
from its binding to putative sites on the pp 
surface that mediate the association. Similar 
experiments involving transfer from lube 
tubes into pp tubes did not result in associ- 
ation, indicating that a diffusible inhibitor 
was present in the lube tubes. It is likely that, 
o n  transferring the solution, this inhibitor 
also prevents association by binding to active 
sites o n  the pp surface. Thus, it is important 
to avoid the use of lube tubes for manipulat- 
ing or storing D N A  111 order to observe this 
phenomenon. T o  minimize background lev- 
els of denaturation and complexatlon while 
using pp tubes, it is best to store D N A  sam- 
ples in the frozen state and avoid small vol- 
umes that increase the ratio of pp surface to 
s a m ~ l e  volume. 

Parallel experiments were performed us- 
ing a 62-bp control fragment (fC) lacking 
any long repeats and another, approximate- 
ly 120-bp fragment (fGA37) (4) containing 
an  internal IGA),,  reDeat instead of a CA 

, ,,, L 

repeat. M~~ltimerization was observed with 
fGA37, but not  with fC. 

W h e n  various surfaces and inhibitors 
were used, the same conditions that led to 
multimerization of fCA30 and fGA37 also 
led to the appearance, in the case of fC  and 
fGA37, of a faster migrating fraction that 
comigrated with the  denatured fragment. ( In  
the case of fCA30, the denatured fragment 

steps but omlttlng reverse transcr~ptase, was per- 
formed; a band of the predicted slze was found from 
the reverse transcriptase ncubat~on only. S~m~lar re- 
act~ons w~th nested prlmers also gave bands of the 
pred~cted slze 

36 We thank D. Taylor for mAbs, T. Wellems for Plas- 
mod~um clones 3B-D5 and Dd2, D. Covey for help 
w~th FTR analys~s, T. Ste~nberg for fluorescence m -  
croscope use, K. Luker for adv~ce on amino ac~d 
analys~s, A Oksman for paraslte culture, and S 
Franc~s and D. Mnnng for cr~t~cal reading of the 
manuscript. Supported by NIH grant Al-31615 
D.E G, IS a Charles E. Cupeper Medical Scholar. 
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was poorly resolved from the duplex under 
our conditions.) W h e n  fCA30 was deliber- 
ately subjected to alkaline denaturation fol- 
lowed by renaturation (performed in lube 
tubes, or in the presence of an  excess of 
oligonucleotide to disallow the pp-depen- 
dent association, or in both) the resulting 
pattern of products was similar to that seen 
for spontaneous association in pp tubes. 

T h e  simplest explanation of these results 
is that the  formation of slower migrating 
products is mediated by partial or complete 
denaturation followed by misaligned an- 
nealing at the  repetitive sequence. Further 
intermolecular pairing of single-stranded 
ends could lead to multimeric branched 
structures, which would be expected to bind 
H M G l  and HMG2,  as observed by Gaillard 
and Strauss, because those proteins are 
known to bind to branched or distorted 
DNAs (5).  

Because we observed little or n o  dena- 
turation or multimerization using tubes 
from one supplier (3) ,  it may be that minor 
constituents of the  plastic that vary with 
manufacturing procedures contribute to the  
surface activity. A fuller account and dis- 
cussion of these results will be presented 
elsewhere (6). 
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Hepatic Fibrosis in Ah-'- Mice 

I n  their recent report, Pedro Fernandez- 
Salguero et al. state that mice deficient in 
the aryl hydrocarbon receptor have de- 
creased peripheral lymphocytes, small liv- 
ers, and pronounced fibrosis in the hepatic 
portal tract ( I  ). However the photomicro- 
graphs offered in the report (figure 2, p. 
724) appear to show, at best, only mild 
~ o r t a l  fibrosis. Also. the s~ecimens shown 
Hre stained with hemato&in and eosin 
(HGIE) and not Masson's trichrome, the 
usual stain for showing fibrosis. 

A potential confounding aspect of the 
data presented may lie in the comparison of 
AhrPi- liver sections with large bile ducts 
with control liver sections that show small 
portal tracts. Sections from larger, more 
central portions of the biliary system nor- 
mally contain more connective tissue than 
smaller, peripheral bile ductules, which 
makes comparison of these different regions 
of the liver difficult. Fernandez-Salguero et 
al. state in the legend of figure 2 that the 

fibrosis shown in these photomicrographs 
was moderate at this stage, which seems to 
imply that more severe fibrosis did occur. 

A Research News article "Dioxin recep- 
tor knocked out" by Richard Stone in the 
same issue (5 May, p. 638) shows a pho- 
tomicrograph (provided by Fernandez-Sal- 
guero et al.) of a portal tract from a Ahr-l- 
mouse liver stained with Masson's tri- 
chrome that exhibits significantly more col- 
lagen in the portal tract than the accompa- 
nying normal portal tract. However, the 
portal triads pictured also appear to come 
from different regions of the biliary tree, 
with a much larger bile duct in the Ahr-'- 
liver section. 

T o  demonstrate differences in connec- 
tive tissue from different sized portal tracts 
in normal liver, we took photomicrographs 
of CBA mice tissue at about the same mag- 
nification as those taken by Fernandez-Sal- 
guero et al. The smaller, distal bile duct we 
present (Fig. 1A) is about the same size as 

Response: Belotserkovskii and Johnston sug- 
gest that the phenomenon which we de- 
scribed in our report is catalyzed by the 
surface of polypropylene tubes. This is an 
interestine observation. which we have also - 
seen, independently, since the publication 
of our report, and with which we agree 
entirely. W e  plan to describe our results on 
this point ( I  ). 

Belotserkovskii and Johnston also sug- 
gest that the interaction of DNA with 
polypropylene induces a denaturation, and 
that this denaturation is responsible for the 
formation of multistranded com~lexes. 
Their results seem to be in agreement with 
this suggestion, but do not prove it unam- 
biguously. It seems likely that the interac- 
tion with polypropylene induces a change 
of conformation of DNA ( I ) ,  but is this a 
denaturation in the classical sense? We  
have ~erformed denaturation-reassociation 
experiments similar to theirs, but we did not 
obtain the same result: Under conditions 
where interaction of DNA with polypro- 
pylene was inhibited, the formation of mul- 
tistranded complexes was hardly detectable 
in our hands. 

Claire Gaillard 
Franqois Strauss 

Institut Jacques Monod, 
2 place Jwsieu, 

7525 1 Paris 05. France 

REFERENCES 

1. C. Gaillard and F. Strauss, in preparation 

9 October 1995; accepted 31 October 1995 

Fig. 1. Histologic appearance and collagen content of distal and proximal portal zones of normal CBA 
mouse liver. Arrow points to bile duct epithelium in each picture. (A) Distal bile duct, H&E stain; (B) distal 
bile duct, trichrome collagen stain; (C) large proximal bile duct, H&E stain; (D) larger proximal bile duct 
trichrome collagen stain. Note increased collagen deposition (blue) in larger portal zone. Magnification, 
x200. 
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