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BINDING OF PPDs WITH D-GLUCURONIC ACID*

Part II. Effects of the Culture Medium on the Physicochemical

Properties and Potencies of PPDs Preparations

Yasuko TAKEDA and Morizo ISHIDATE

(Received for publication January 19, 1972)

In part I, the authors reported the preparation of D-glucuronic acid bound PPDs (PPDs-G),
and its physicochemical and biological properties. In preparing PPDs-G, we found that PPDs.
showed different physicochemical properties among various lots of culture filtrates, and the
fact suggests that the combining ratio of PPDs with NaG might vary with PPDs preparations.
We therefore examined the culture conditions of tubercle bacilli and the method of preparation
of PPDs in order to prepare PPDs-G in homogeneous and reproducible state, and found that
modified Sauton medium, which contained twice the amount of asparagine in Sauton medium,
was favourable for the preparation of PPDs.

This paper presents physicochemical properties and potencies of PPDs obtained from Sauton
and modified Sauton media.

Fig. 3 shows elution curves of PPDs Lot No.1~No.10 by column chromatography on
Sephadex G50 or G75. As seen in this figure, PPDs from Sauton showed two different elution.
patterns (A or B) according to Lot No, but those from modified Sauton showed similar elution
pattern irrespective of Lot No. Physicochemical properties of PPDs preparations before and
after chromatography were listed in Table 1.

PPDs which showed elution patterns of A or C contained a small amount of polysaccharide
or nucleic acid. Therefore slight difference was observed in physicochemical properties before
and after chromatography. On the other hand, PPDs which showed elution pattern of B con-
tained about 209 of polysaccharide and 1.5% of DNA (as 2-desoxy D-ribose), and could be
separated into two different fractions, B-I and B-II.

The homogeneity of various PPDs preparations described above was examined by disc
electrophoresis and ultracentrifugal analysis. An almost single band was observed with each
sample in disc electrophoretic pattern, as shown in Fig. 4. Sedimentation analysis using
synthetic boundary cell resulted in sharp and symmetrical pattern which suggested the homo-
geneity of each sample, as seen in Fig.5. In this connection, molecular weight of each sample
was calculated by the method of sedimentation equilibrium and estimated A, B-I, B-II, and C
to be 19,000, 45,000, 20,000, 25,000, respectively. Isoelectric point of each sample was.

estimated to be 3.7~4.1 by electrofocusing method using carrier Ampholyte, as shown in

* From the Tokyo Biochemical Research Institute, Takada 3-chéme, Toshima-ku, Tokyo 177
Japan.
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Fig.6.

among B-I, B-II and C in amino acid content except glutamic acid and proline.

According to amino acid analysis, as seen in Table 2, there was slight difference

As illustrated in Table I, B-I fraction contained polysaccharide component in 50% of its
amount. Using the acid hydrolysate of B-I as test material, we examined the sugar component
by paper chromatography, high voltage electrophoresis and gas chromatography, and found
that it was mainly composed of D-glucose to D-mannose ratio of about 9: 1. Moreover, we
suspected that polysaccharide of B-I would not merely a contaminant but be combined with
tuberculoprotein.

Furthermore, we compared the tuberculin potencies of various PPDs preparations with
that of standard PPDs 15~25 by measurement of the induration of sensitized guinea pigs 24
hours after injection. As shown in Table 3, no significant difference in potency was observed
among PPDs preparations. The experimental results thus obtained lead to the conclusion: PPDs

obtained from modified Sauton medium would be preferable to that from Sauton medium, since

the tuberculin potencies of the former PPDs are invariable from Lot to Lot.
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A mixture of 50mg of PPDs and 20mg of NaG was
applied to a Sephadex G50 column (2.0x27cm). Elution
was carried out with 1/45 M phosphate buffer of pH 7.2.
Thelflow rate was about 15ml/ per hour and effluent
fractionsfof 4.7 ml/ were collected. Amount of PPDs in
each fraction tube was measured from optical density
atf280 my and that of NaG was estimated by naphtho-
resorcin picrate reaction.

Fig. 2. Chromatography of PPDs
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Fraction tube No.

A mixture of 30 mg of PPDs Lot No.4 and 60mg of
NaG containing 3 p2C of 6-14CNaG in 0.2M phosphate
buffer of pH 7.2 was incubated at 37C for 96 hours.
The reaction mixture was dialysed against dist. water,
and was applied to a Sephadex G 50 column (2.0 x26cm).
Elution conditions were the same as indicated in Fig.1.
Amount of NaG in each fraction tube was estimated
by 14C radioactivity.
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Table 1. Physicochemical Properties of PPDs Preparations
——Before and after chromatography——
Nit Total Nuclei il
PPDs Lot No. cloxl;%aggél hegoie :gigxc UVmax Solubility
% % % mp Buffer Dist. water
No. 1 12.71 1.5 0.2 275~280 soluble soluble
g No. 2 13.80 3.2 0.1 275~280 soluble soluble
&g | No 3 13.74 2.2 0.1 275~280 soluble soluble
= . .
= slightly slightly
= S-g No. 4 12.28 20.1 1.5 255~ 260 coluble colable
g™ slightly slightly
% é No. 5 10.09 19.0 1.4 255~260 soluble soluble
S|~ slightly slightly
g No. 6 12.64 18.4 0.9 255~260 soluble soluble
-
<
Q .. .
o g | No.7 14.72 negligible 1.3 255~260 soluble :}ﬁ%‘%ﬁy
3 E . ;
8 | g& | No 8 14. 42 negligible 1.7 255~260 soluble 25%&?
&% - slightly
Jig:s No. 9 14. 64 negligible 0.7 270~280 soluble soluble
gg lightl
o -~ slightly
[V No. 10 14.54 negligible 0.5 270~280 soluble soluble
No. 3 A-II 13.88 1.0 0.1 275~280 soluble soluble
> R - slightly slightly
,é No. 4 B-I 6.74 52 1.8 255~260 soluble soluble
I No. 4 B-II 14.14 1.1 0.3 275~280 soluble soluble
o
® B N slightly slightly
g No. 5 B-I 6.97 55 1.7 255~260 soluble soluble
_E; No. 5 B-II 14. 25 1.0 0.3 275~280 soluble soluble
.. i .
g No. 7 C-I 14. 41 negligible 1.6 255260 soluble ioﬁ%*éi?
< .
_ - - slightly
No. 8 C-I 14. 48 negligible 1.9 255~260 soluble soluble
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PPDs from Sauton medium

Ultracentrifuge Patterns from a Run in the

Synthetic Boundary Cell

PPDs from
modified Sauton medium
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25°C, 4min. interval, 12min.



88 B BATE 45
Fig.6. Isoelectric Point of PPDs by ‘Electrofocusing MEBENBYEI LTV ERBIVF+ Y
:/Iethod’ Using Ampholyte 5 Y—7v74+54 0 pH FRE PPDs %%
PPDs Lot No.3 : PPDs Lot No.5 B— 1y  GAMEEEL T3 H0RENS, &OTAC
3 - A L5 ERERSEAOHETIRE: Bbhbe 7t
S 6o & = % BL B ESconTA TR ISR
S 50 2 50 BOEBEREL B L, HTEE Bl 0sa
o TR o N ER AL BT 035 2SBEACH2H
S 40 4 L0 mpe, 5 A BRAENCET S 2 KDY
3.0 © 3.0 FOBBEOKSCEME B LEESE,

4) PPDs o7 3 7R

00 1'0 2'0 3‘0 00 IIO 2:0 3!0 EH EE B 75{,7??‘ PEDS Lot No.4 o B-I,
Tube No. Tube No. B-1II @5 7¢ HONZ C %773 PPDs Lot No. 8 i
B . c BIL CHEERIMAK RO T I I BONTRTI>
PPDs Lot No.5 B—II ; PPDs Lot No.7 Fro E2W AT S JERMERE umol Y TRL
S fzo B-1, B-IIl X4 2%L, 7Ry VERE
6.0 : CENRRDR, Tl rAx 3 vBEx B-I<
& o0 L OB chmn, Zofo7 s JBECEEE
8 40 & oo AEEBRDRIEDOI. SAK I VERREOE
% &og 5.0 By, WESOEBELLDORT + A 7 BRHK
= S L, BORREXCHHLTL 5, Lot Nad 07
‘ $ BRI &AL L B-I, B-1I Lz Ak
3.0 wpok. MEOKEND, Sauton M, %
BEEHOWT R THEREL LB LR PPDs
% % s o 7 /MBS EERIRDbRENC
Tube No. Tube No. LD DDTIce TEBEEDT I 7 BBSHTTIL,

Conditions : Carrier Ampholyte : pH 3.0~10.0, 300 volts, 24 hours
PPDs preparation : 3~5mg, Ampholine column : 110 m/, 1.8 mi//tube

Table 2. Amino Acid Analysis
. . PPDs f
Amino | PPDs from Sauton T“bgﬁg‘?éiﬁz?f tive rggillit%%?lm
acids Lolt3£\110.4 Lo}tsl\g).ti Prczein | Proéein Lot No.8
Try — — — — —
Lys 3.91 3.11 5.2 3.8 4.56
His 1.16 1.24 4.3 3.5 1.35
Arg 4.84 4.23 5.8 4.8 4.84
CySOzH — — — — —
Asp 12.80 | 12.37 8.1 7.8 10.84
Thr 6.70 6. 49 6.1 5.1 6.72
Ser 5.17 5.59 5.7 3.8 4.91
Glu 8.79 | 12.43 } 99,4 } 18.3 12.27
Ala 13.08 | 13.50 12.93
Pro 10. 89 0.79 5.6 3.8 5.34
Gly 11.22 | 10.90 | 10.40 7.3 10.23
Cys — — — — —
Val 7.40 8.64 4.7 6.6 8.02
Ileu 4.05 5.03 } 8.4 } 1.2 4.73
Leu 6.51 8.19 8.30
Meth — 1.12 1.52
}51 }40
Tyr 1.63 3.27 1.91
Phe 1.91 3.11 1.9 3.8 2.22

Amino acid content : gmole. %
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Secondary development

Fig.7.

Determination of Polysaccharide Component

in PPDs by Paper Chromatography
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Fig.8. Gas Chromatography of PPDs Hydrolysate
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P), 1.8 mx4mm column HFID detector, N, gas 70ml!/min. 140C 1 %@fﬁ?@%'@ﬁfﬁ%lﬁ%ﬁ@%ﬁ;
Table 3. Tuberculin Skin Test of PPDs Preparations
Guinea Right side (mm) Left side (mm)
pig No. Standard PPDs PPDs Standard PPDs PPDs
PPDs 15~25 Lot No.3 Lot No.5B-I PPDs 15~25 Lot No.5B-II Lot No.7
24 hrs
No. 1 15.5 16.0 15.0 15.5 14.0 15.5
No. 2 15.0 16.0 16.0 15.0 15.5 16.0
No. 3 15.0 16.0 16.0 15.0 15.5 16.0
No. 4 16.0 14.0 16.0 15.0 14.0 15.5
No. 5 13.0 14.0 13.0 14.0 14.0 14.5
48 hrs
No. 1 15.5 15.0 15.5 15.0 14.0 15.0
No. 2 15.5 16.0 16.0 13.0 15.0 14.0
No. 3 13.5 15.0 14.0 14.0 14.0 14.0
No. 4 15.0 14.0 15.0 15.0 14.0 15.0
No. 5 13.0 15.0 13.0 14.0 14.0 13.5

Standard PPDs : YOKEN No.15~No. 25, potency ratio of 1.0 Dose :0.1 m/ of PPDs solution (1.0 gg/ml)/guinea pig
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