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Abstract: [Objective] Corynebacterium pseudotuberculosis, a facultative intracellular pathogen,
infects a variety of animals and human, causing chronic suppurative inflammation. This paper aims to
further evaluate the role of phospholipase D gene (pld) in C. pseudotuberculosis infection. [Methods]
We employed homologous recombination to construct the traceless pld deletion strains (Apld) of C.
pseudotuber culosis without introducing foreign genes. Then, we compared the colony morphology and
growth curves of deletion strains and wild-type strains, observed the influence of pld deletion on lactate
dehydrogenase (LDH) release of C. pseudotuberculosis-infected macrophages and the proliferation of the
pathogen in macrophages, and determined the death rates of and levels of pro-inflammatory cytokines in
mice infected with the wild type and the deletion strain, thereby dissecting the relationship between pld
and pathogenicity of the bacterial species. [Results] Traceless deletion of pld had no obvious effects on
colony morphology and growth of C. pseudotuberculosis. Compared with ATCC 19410 and XHO02,
ATCC 19410Apld and XHO02Apld showed no synergistic hemolysis with Rhodococcus equi ATCC6939.
The LDH release of the macrophages infected with ATCC 19410Apld and XHO02Apld was significantly
less than that of the macrophages infected with the wild strains, and pld deletion decreased the
intracellular bacteria in macrophages. The death rate, bacterial load in the liver and spleen, and the levels
of pro-inflammatory cytokines in ascites and organs of mice infected with ATCC 19410Apld were lower
than those of mice infected with ATCC 19410. [Conclusion] The traceless pld deletion strains of C.
pseudotuberculosis were developed. We confirmed that pld played an important role in death of C.
pseudotuber culosis-infected macrophages and pathopoiesis of C. pseudotuberculosis in mice.

Keywords: Corynebacterium pseudotuberculosis; traceless pld deletion; macrophages; mice;
pathogenicity; inflammatory cytokines
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ALYt AR, FREPI, A
HESE AR A T RT3 D A A R AR AT T JR
MR IE H g2t 20, 435 s U e A %
A2, TR B AL B A B
SCo PhES R RARAT R I e B0 55 o g [ -
WENEEE D (PLD). o N1, JMS PRI SEKIZ o 1
FA K, HP PLD iR EEAE N T2
—, SRS AR RO, Syt
WIHA pld eI R IR I P e VAR A SR i
AIPERT, AWPFRAEATIASMNEREN RSO,
T PRZARIRFEIA pld TOIRERIHE , PFM pld JTC
PRI XS 120 i A I A D P B8 e 5 | R A A
T2, PLROOHA A I N SR ER PR R

WEERE

1.1 EHk. Rk & EZXFT

PhEE % B AR FE TR (ATCC 19410 W AT &
WEED A G PG s BIMR XHO2 HA SIS
OB U EARAT); DLIER B ATCC 6939 I H ™
RAYMAEDRH AR A LB EFRREGHM
LB B IR H AL s R AR Y HAR A BR A vl 5
i LTRER R H Eiken 2y H]; pK18mobsacB
JEORE AR S2 I % {475 DL 2000 DNA Marker
Premix Taq. Pyrobest DNA Polymerase . 4 %4
W PRI A% R N V) BamH IFI Hind 11

F1 AHRFAENE4

Table I Primers used in this study

H TaKaRa A w]; BRKZFEER . KM SMMF. 1
LRI AL R ERHCARRA ] Bamg. o
&I RPMI 1640 13 H BI (Biological Industries)/y
] ; Opti-MEM iy { Gibco 2] ; Triton X-100,
LR Mo S T 200 B B R A R e E RV
RAEWHARARA A 5 RAR % ZR AR [
& Adt e XS EWHARA AR ki
Bk &% OMEGA; IL-18. TNFa ELISA
IR F &% H Thermo Fisher Scientific 22 F) o

1.2 a4 R AR

C57BL/6 /N B E R TP 28 9ebe, B
B 2 /NERUA B DR R AR R AT BR A WD
1.3 (AEZEBERTE pld TRR®RKAKRGE

Z NS IRFE T ATCC 19410 4 3E 1A
2751 (GenBank % 5% 5 CP021251.1) % i11h 45
BEORFF B pld . TFlERITEE 51 91(E 1),
AL ER A YR A R\ A .

43 9ILL N-F/N-R F1 C-F/C-R §" 3 pld /Y |-,
TR, 1 %3 R A FE UK A, DA
A 4l AR B sy 34 R B, B CHR[7], L
N-F/C-R 595 me iy b o 1 Ui ) R 264 7
A PCR P14, DL 1%Z0 A Mo e TR RS 0) ailk
o= N \ W D 975 S I = e 1 w3
G R B A R BL A ZTOPO-T #idk,
fk DHSa JBZZ54000, L M13 5181047 R

Primer name Sequence of primers (5'—3")

Purpose Product length/bp

N-F CGCGGATCCTCCCATTCGTAATCGTCT Upstream homology 1326
N-R GCAACTGCGTCATCCAC arms amplification
C-F GTGGATGACGCAGTTGCCAACTCCGTAAGTCCAGC  Downstream 970
C-R CCCAAGCTTTGTGCCCGTATTCTTGC homology arms

amplification
pld-F ATGAGGGAGAAAGTTGTTTTA Screening and 924/426"
pld-R TCACCACGGGTTATCCGC identification of pld

traceless deletion
strains

The underline is the restriction site; * indicates that the amplified fragment of the pld traceless deletion strain is 426 bp.
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PCR % 7 i 1% FH 4% v f% (ZTOPO-T-Apld) .
BamH Il Hind M55 X Y] ZTOPO-T-A pld Al
pK18mobsacB Jithi, [EII pld b i [REE
B4 F B 5 pK18mobsacB ik i BL i, #:4k
IMI10 &2 S 40 M, Wi T FR&E =R
(50 pg/mL) LB HetEBile -k, VARIES 1953 7
Y A EE Y pld JERIBRGE B ORBURL, 4N
pK18mobsacBApld.

2% Ok IE B B, il s ATCC
19410 Bz 78401, #% pK18mobsacBApld Hi 5%
EAFTHI45 8 ATCC 19410 B2 54010, 3%
T ERIREZ 25 ng/mL Fl 5% i (193515 F
W¥EFE, HEKNBRANEE . S5 3CikioE Jr
U8 S84, DL pld-F/pld-R i 1 pld i
PRk 2 B A 4 R R, 4 T O e TRARTE 5% 20%
HEWE B 1 B Ak AR SR, PCR ik se B
AR B 426 bp i BL i A SE i R A (ATCC
19410Apld) . ¥ pld-F/pld-R § ¥ ATCC
19410Apld Y b Bk A= 9028 w1y 3 i A 4k
SR BEIRFTF T PLD 5 5 203K I B[] 4 1M 1) 4
PE, #F—% ATCC 19410Apld 5 Dh 2T BR A
ATCC 6939 7£ 5%% 1 B fg - b B AH I B 1
AR LR, 37 °C JE3% 24 h WiEE ATCC
19410Apld 5 S 21 BREA (1) B[R] 35 A7 00 o [ s LA
[FIAE ) 7 B i XHO02 (19 pld TG IR Bk 2k #k
(XHO02Apld).

1.4 FREHEK pld HAEKERITEEE
s REKH &R

¥ ATCC 19410, ATCC 19410Apld, XHO02
il XHO2Apld #EFPTES 5% 5 M3 Ag Tt L,
37 °C $55% 24 h, WEWHFE S A ERA 2
5o BRI E IR R AR A RIS 4R T 1 mL
T 10%51M3E R LB R, 37 °C. 180 r/min
W75 24 h, Hl—kAk 96 FLARTE 595 nm 4k
W SE(E, VRS ODsos (H E MK, 2
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1:50 HL AP BRI RN T4 10% 5 1M 5/ LB A
W, 37°C, 180 r/min YRy 1537 . FEBE 8 h
—K ODsos {H, FLEHAERKMLZ.
1.5 FTIRERK pld XA ZERATE R
B MR 2 A 2L BS B SUER (LD H) B A3 B9 52 1

2% SCHRRE 7k, X CSTBL/6 /)N
U RS 4% K E B RN, 4 d)E
W s B L, #E 48 FLAR(2.5%10° 4 ff/£L)
3R, L ATCC 19410, ATCC 19410Apld,
XHO02 1 XHO02Apld i MOI=10 43 51112 Y4 . W 4
Jfl 1 h (ATCC 19410)5% 2 h (XH02), ¥t 2= A g
FIANTE, IS PRREE R Opti F5 IR I .
TES 2. 4. 6, 8, 16 124 h (U &R YLmTA]),
Fiz PR LR I i (LDH) 20 Jif 25 4G I 38751 62 6
Bl 452 LDH B oK (A 1),
LDH B (Yo)=(Jk Y ZH A b W2 5 B — 4 it X AL
W2 B )/ (200 L B R TR 2 1 WO s 3 — R i o
LU E)* 100 A
1.6 FTIRERK pld XA ZERATE R
[ Wik 4 Afa B PR B 5 58 B &2 Tl

22 SCHR R TE )y s U A I L 44
Mo, £ 12 FLA(1x10° 4 /FL) s, A
ATCC 19410 il ATCC 19410Apld #% MOI=10 43
SR YL E REANNRL 1 h, Ve AR AEE, A
FIRKEER N RPMI1640 i 550 . 7655 4 #1 6 h
(B & R YLmstiE), L 0.5% Triton X-100 4 41
LA BRI R M BAEF- A ¥R A, 37 °C K555 24 h,
THEC L N DR 48 AZ AR AR AT T 0 28
1.7 FTIREREK pld XA ERFRERA
R NERBSE R By 22 M

¥ 21 HE W R/DEBEYL A ATCC
19410Apld, ATCC 19410 JEYGL 2 FIX} L , £F4H
7 Ho PLUKE PBS %K ATCC 19410Apld Fi
ATCC 19410 B ZE 3x10° CFU/mL, 4351
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FERDXS W ZH/NER(0.2 mL/H) . X IRZ/ N H 3
Flr0.2 mL K& PBS W, WaEaiEsemsgs 2 i,
1E /N BT B B 1 1 o
1.8 FTIRERK pld XA ERFRERA
R NR B ER B R = A9 22 M

¥ 9 2 C57BL/6 /NRBEHLS A ATCC 19410
Apld, ATCC 19410 Y2l AN HEAH , 4341 3 H .
¥ ATCC 19410Apld, ATCC 19410 & LA K #
PBS Fi B & 5x10° CFU/mL, 43 I Jes 4 hf ok 17
ZH/NER(0.2 mL/ H) o IR /N EUEE AR 0.2 mL
KA PBS W . BCRE G 72 h JCH B LAY
FPENET 4 mL 2.0 %, 450 A 1 mL A3
KSR AAEAT 753 509, R LK TR A= B
ER AW BV AT B B R
1.9 FTIRERK pld XA ERFRERA
R 22 )N B 26 2 B B - 7K T B 22 i

¥ 9 HEZR/NRBEPL R ATCC19410Apld
ATCC19410 WAL AN REAH, B340 3 o 3 41/
A3 EERD ATCC 19410Apld FWk(6%10° CFU/
0.2 mL/H). ATCC 19410 (6x10° CFU/0.2 mL/H)
F1 PBS (0.2 mL/H). BEEf5 12 h AFE/NE, 4T
TR Bz 10K, ) /N BB I V33 5 mL KT PBS
TEVEISUERIE K, ZJ5 O HU/IN U | RGO |
JEREFTENET 4 mL .08, 4-5MA 2 mL
PBS R (FIE)FT 1 mL A= BRER K (W e A
JIE), FAIRPLEAT R 210, B0 B . S
ELISA 7 & Ui B 540 TNFo #1 IL-1B 7KF-
1.10 HFESH

% Graph Pad Prism 8.0.1 fE&], I LI XURE
JEFCXT t KR T A, Hoh AR DA
log-rank K35 43 A o iR 45 R H 5 pR fE R
(X+SE)#F/R. P<0.05 AN NZEFTE,

2 BREM

2.1 (AGERZIERITE pld TIREREPRIDIZESE R
DA N-F/N-R A1 C-F/C-R ¥ HE3RA5 KR 1 326

1970 bp ZEA4 ) pld |, iR U (K] 1A).
Pl N-F/C-R 5|¥)9" 1 pK18mobsacBApld, 3k7%
KEEZ) 2296 bp 1 | T iR IERE Al B (B
1B). # pKl18mobsacBApld Hi%E A fh&s i ketk
RO, 76 RIRE E P PR 3557, LA pld-F/
pld-R ik i pld 2k BLASHR R (8] 1C), #F—
A AE R AR b % SR A RE Y3 Hh 426 bp Fr
BERIRCS B FR (B 1D 1E), E— A0 P uE sk
BN T AR AR pld JCIR Bk
PR MRS & B, 5 ATCC 19410 Fil XHO2
A, ATCC 19410Apld Fil XHO2Apld 2522 1 5
4T ER B ATCC 6939 FY PRI ML DI RE(F 2).
22 FRIR#HK pld WAEKEBERITEEE
RAERERKMZE LG

TE & 1M BN SE A F B 3% ATCC 19410,
ATCC 19410Apld. XHO02 F1 XH02Apld,
NEFRR/NIFLE AR, T T4, SHEs),
Wi 2 A JC I 25 55 (K 3A). TERARR R EE
ATCC 19410Apld 5 ATCC 19410, XH02 5
XHO02Apld A9 A KRB TR T B 25 22 55(K 3).
2.3 FTIRERK pld X {AEZEERAT = B
E 4 A LDH R A& H 72 40 B A 2 5E 22 Mo
#R

BN pld Bl gk X Oh 45 A% Bt AT TR I L B
Wk 20 B S50 0 B SE R, AR SCRIN T pld i 2k pk
T FCI) U B A R B B A i LDH 9 Bk
W, ZERKRE, 5 ATCC 19410 i XHO2 JiZ
EWEA AR L, ATCC 19410Apld #1 XHO02Apld
YL E R AN A LDH B K -3 5 3 sidl &
E AR (& 4A-C). [ B L 5 200 i P £ 465 2 A bk
FFRECE TR R B 7R, 5 ATCC 19410 &4
AL, TOIRGR pld ZEH G, 7EE WELR N
FHHAETE Y ATCC 19410Apld #% 5 WA (&
4D).
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24 FIRBK pld AGEKERTFEEXR
BRENRBER AAZGEEMMEBEEFS
EFMMER

o 7RI R, ATCC 19410 2H /)N FRAEHE
PG 25 2 RIFIRAET:, 7R3 UEc iy, HE
WEH Ny 85.7% (6/7), 1fii ATCC 19410Apld ZH /)N
RANFEREFP G 26 5 RIET: 1 1, SUOERUN
14.3% (1/7), . ATCC 19410 %74 ¥k %t/ B B
AT 71.4% (] SA)JIE 2S8R B A I R
ATCC 19410Apld &4 /I B A RS b 1 O

(A) (B)

bp M 1 2 bp M

bt

< 13260

1990 <970 bp ® 1000
2 500
250 -
100

(C) (D)
bp bp
2000 2 000
'ggg o24bp 1999
J 26bp 500
250 250
100 100

1 A&EZERITE pld TIREBERHKEELE R
Figure 1

SERZPRIRFT R 2 A 5 LT ATCC 19410, Hrp
DU 2, LR T R 84%, ZERFME
#(P<0.01%) (& 5B). 4iffdlHF/m &8, 5
ATCC 19410 J&Ge/NRAHLL, ATCC 19410Apld
SR /N BRI AT R IL-18 ik, DAJZAdE
FIE K TNFo &5 &34 8% TR, Lok, ATCC
19410Apld & Ze /)y BB AE i A 0 I K Y
IL-1B i, DAKJHE . 4L B I H %) TNFo
SHEARCT ATCC 19410 RPN, ZHFAR
EEI)E

1 2

<2296 bp

(E)
bp

2 000
924 bp lggg

426 bp 500
250
100

924 bp
426 bp

Results of traceless deletion of pld in C. pseudotuberculosis. A: amplification of pld upstream and

downstream homologous arms from ATCC 19410. M: 2 000 bp DNA marker; lane 1: upstream homologous
arm; lane 2: downstream homologous arm; B: identification of recombinant plasmids pK18mobsacB/Apld. M:
10 000 bp DNA marker; lane 1-2: pK18mobsacB/Apld; C: results of homologous arms single exchange of
ATCC 19410. M: 2 000 bp DNA marker; lane 1-3: single exchange strains; D: results of homologous arms
double exchange of ATCC 19410. Lane 1: ATCC 19410; lane 2: ATCC19410Apld; E: results of homologous
arms double exchange of XHO02. Lane 1: XH02; lane 2: XH02Apld.
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CpApld

2 ATCC 19410. ATCC 19410Apld. XHO02 X XHO02Apld 5 3 43Rk E th BRI 45 8

Figure 2 Hemolytic results of ATCC 19410, ATCC 19410Apld, XH02 and XH02Apld with Rhodococcus
equi. A: ATCC 19410 and ATCC 19410 Apld synergistically lysed with Rhodococcus equi (Re). ATCC 19410
and Re showed significant synergistic hemolysis (—=)>), ATCC 19410 Apld completely lost synergistic
hemolysis. Re is R. equinus ATCC 6939; Cp is ATCC 19410; CpApld is ATCC 19410 Apld. B: XH02 and
XHO02 Apld synergistically lysed with Rhodococcus equi (Re). XH02 and Re showed significant synergistic
hemolysis (—>), and XH02Apld completely lost synergistic hemolysis. Re is R. equinus ATCC 6939; Cp is
XHO02; CpApld is XH02Apld.

(A) (®) ) ©

— ATCC 19410
-=- ATCC 19410Apld

0O 8 16 24 32 40 48
t/h

T

—~ XHO02
-+ XHO2Apld

0 8§ 16 24 32 40 48
t/h

3 ATCC 19410. ATCC 19410Apld. XHO02 % XHO02Apld B &SR E KL%

Figure 3 Colony morphology and growth curve of ATCC 19410, ATCC 19410Apld, XH02 and XH02Apld.
A: colony morphology of ATCC 19410; B: colony morphology of ATCC 19410Apld; C: growth curve of
ATCC 19410 and ATCC 19410Apld; D: colony morphology of XH020; E: colony morphology of XH02Apld;
F: growth curve of XH02 and XHO2Apld. The data on growth curve represented mean=+standard error.
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ol I IEE R NI AR AN
2

4 6 4 6
t/h t/h

4 HREK pld BEXM A EZERTERRERAM LDH B EZEAEEENF N

Figure 4 Effect of pld mutant on LDH release and bacterial replication in C. pseudotuberculosis infected
macrophages. A—C: the level of LDH release in macrophages infected with ATCC 19410, ATCC 19410Apld,
XHO02 or XHO02Apld at indicated time post infection; D: the number of bacteria recovered from macrophages
at 4 and 6 h post infection. *: P<0.05; **: P<0.01; ***: P<0.001.

A (B) (©)
Moo

L ; 100 000 =100 000

= s pecens S cen = 93 8 s

3 80r = 80 000} 280 000 L
2 . ~ATCC 19410 (n=7) = 2

5 60r -s-ATCC 19410Apld (n=7) *b 60 000} £ 60 000F

a =PBS (n=7) T o

g 40r ; 40 000 7 S 40 000+

& 20} E 20 000} 2 20000}

0 Z 2 — 'JI

=
Lh
5_
a

| H 0 =)
ATCC 19410 ATCC 19410Apld ATCC 19410 ATCC 19410Apld

E 5 ATCC 19410 1 ATCC 19410Apld B/ NRAEGFHEREREES

Figure 5 Survival curve and bacterial load in organs of mice infected with ATCC 19410 and ATCC
19410Apld. A: survival curve of KM mice infected with ATCC 19410 and ATCC 19410Apld; B—C: bacterial
load in liver and spleen of C57BL/6 mice infected with ATCC 19410 and ATCC 19410Apld. **: P<0.01.
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Q d s Q d o Q d o Q W) 07 d o
N DN DN DN DN
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oLEm mw mm o LN o e 0 oL s mew oLmm . .
O N o S N 5 P SR S
» » L » N Q » N Q »
Ne 1\0’ AN\QV s Re )\Q Am\Qv s £ )@ Am\Qv 3 £ N A\Qv 3 ¢ N .N\Qv 3

6 ATCC 19410 1 ATCC 19410Apld B/ 5 Bl 38 & BE 7k 40 il BB F 7k
Figure 6 Cytokines in organs and ascites of mice infected with ATCC 19410 and ATCC 19410Apld. *:

P<0.05; **: P<0.01.

3 winEE#

PR 25 R R R e O 5 HHL A 1 2 Fh
BESHA AL, PR i 5 R Ok T BERE A A
RFE T R AE 20 SR e b B VR LA AN
i, ETRIEEHBA, Hodgson iyt
TIZIRIERM pld SRR, 2 )5 RS 56Tk
4 aro Q1. Fag B, Opp D"*#il pho Pl
fRAE, SR LTI K2Rk A T LA 25 36 R ¢
e H B R 0 b e e bk o 51 A ST 24
FLHEAEUUT AR H—, SMEIEFE AT e
AR TRy 7 N a7/ ok & i S S (1 P27 |
PIAEAE BRI T SR AR AEA = I s =,
DA 245 35 PR 4 B B 56 DR AR 14 g i

LR Z A FER R TR PR o 5L T sacB J ] 2 1]
175 38 1Ry A2 A 4 5 DR TG Bl 2 e by s 1) 222
%, sacB gmfid o AR ROBE R, TT K
FEVEIE R MR BRI ER A, K i o R R
PR 5 T B P 52 i 240 e A0S 2 T 3 B4 7 S
U7, BT vk B R TR TR 1A
crp ik R FTS 22 HLER [CAF TR RIA_1117 &K G
JRBLR BRI IRIED T, AWK pld b R
[ Rl A IS, s B R 1A -4 2 R IR AT
P ZEAR TR pK18mobsacB, F R AREE KA
I 0 B — Yk T IR A R RS e TR A, R
pK18mobsacB H1 {5 sacB ek EHE KL A k),
TE 2 RER AR b 0% 1k 1B 55 vk [R] 5 E A ) RS
PR, DUASHIE % AR AE D 25 R e RAT T 0 6 (R 4
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S ABUHESER, DI 53 a5 92 1 B LA I IR
NAMENS, Hiatss, Rk, &R5R
KB, pld BeJ bk 5 0 A AR A A B 2R 5 I TR
VETE A M AR F2 3L i AR RS B TE I B 25
5, HEER 553K (K. pneumoniae) pldl
RHERAZ G HAE LB WEh A KGR 5%
M AR ALY, $27% PLD 5 Ph & i R AT B 0 B 75
TE A Y HF R ARSI E K B A K

i T 22 s s ) B2 8 S1 3L IR Stead
PRI KB, B pldA By DL g4 T 0T 1A
(Coxiella Burnetii)7E EL W 41 it P 7 258 3 R 5%
fIK, AR pldA J5 1207 B 67 R i H B B
F1k Y, Jacobs EMFIT R, HE ST H
(Acinetobacter baumannii) pld 26 J5 , 12 B % 4
it 42 28 R 1 Bt /N BRSO 1 ¥ R R
Driskell 80/ 5% 7 , 35 FG A7 7e UK FG A (Rickettsia
prowazekii) pld 7875 5 X K R 2 71 R 1,
Lery 45 & P, pldl 2% 728 W) ili 92 4% Bk 1 (K.
pneumoni ae) 7E 2L il 48 /Iy BB 78 LS o 87
1717 JE 4 A TR R AR R [ 4 5% 73 ) /N RZE S Bl —
JE st ] Y B AE TR BLAR PLD BB IE SR DY
SRR R R LA RN FZ—, SR pld
e 2 X122 95 I A 4 SRR e L IV AN G O 1 B
B X E WA A BB K, LA IR N
FREBCRAE 52 S BARTE R . A kB,
B pld J5, PhEs R B S R gl g B g
40 Hf LDH BEHOKF- 1 20/, i B w20
FEWE I PR A AZ R IRAT R B5 i A S 38 B, 3%
B pld 2 X5 1200 I 5 | ke L e 4 p At 1 S HAAE
L I A4 L PN 05 2 DDA G o IR PRI IR S, ik
& pld P ONEE R BRIRAT 2R /N BB 1 T B
PR /NG | RGP AL, SRR Bk
pld FEAK TR R AR LR Eds , X T e Phdh
FZHERFF R PLD W] 7K fiff 241 1t RS 85 9% Mg v 1% i
S, A BT izoms R B O LY. th
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GEALPEIRAT DR 1 2 SRR 2 5 R E e vk 1R
2 [ (pyogranulomas), DL A ZE M A IL-1B Al
TNF-o R 5K T A FEAER, IL-1B 1 TNFa
¥ 0 AR R AL IR -, AR B D R
oW i B B, AR ST & BLGR B
pld J&, 25 i B g /)N BRI RN IL-18,
DA I I AR 7K F TNFoo 2 &35 8 5K T i A
EPk, R pld JOIR K PR Oh 45 B B IR AT
PG /IR B AR

i b, AT E N SR T A S R
AR pld TR B, & B PLD 5iZ% 5 7E
B 240 A A K B S | e B A AR T 5
AHC o [FIBTIESE PLD 7 1200 It SR o h A 4%
HEAEM . TEPH AR I YL i #2 v PLD
51 k& B WA AE T LA R 52 120 i 350 P )
HHHLT A R — 20 oE

B 30K
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