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[HE] B8 JFREXMREEERE KIS O (PepO ) KIS AEERER MBI E A (PsaA ) , TN HAE
JPER VR A M SRR . a5 iRTT pepO, psaA HIEER A BRARSES 1Y, 28 PCR V1S, Fodtdad
kL pET28a(+)-pepO, pET28a(+)-psaA, FA TR KIAIRA B BL21 (DE3) BREIR, Solifb)s 5 malifE
H I PepO M PsaA. ZEFEIEGSE BALB/e /NI AR RN, ELISA KBTI, Western blot 4347
WHIF H PR FIBLE RRE o K BALB/e /N ERBENL > A BA XS HRAL . PepO 4. PsaA 20 5 PepO+PsaA B Hufie 4,
B2 18 H o M EEAN ] i T il R B AR, ARG H R EE R S S T e (R . R R
&IPS HINEA PepO 2 PsaA, % Western blot %;iil H B9 25 FBT LTS o S PepO ZH RN A S 2H /)N e
W IgA K 1eG S LW E RS TR L (P>0.05) , {HIET PsaA 41 (P<0.05) , PepO #H. PsaA 41
KB G 4 X B TR SRR i R B R 1 D39 2 CMCC31436 /N R RAF R i T IR IRZH ( P<0.05) , H. PepO £H
RHRA G 0] S i Y il R AR T D39 /N BRI 15 T PsaA 21 (P<0.05) o HUEAHSEIAIR IR, S
ZHHEEE, PepO 4. PsaA 2 J I T e 241 24 Be AT R A 42 B BK B CMCC31693 2 CMCC31207 £ /)N B S FE S A
iR R (P<0.05) , FLERA Seszedixt BT 5 B BR B CMCC31207 76/ BURHR I e A BCR 4T (P<0.05) o
518 PepO+PsaA HEGVE M AR e/ NS, B HI/INEA SEAF RSP E R, A BRIl R SR A 7
B RO EAE, R dERA R IMEREY . [ FEHRILAIZERE, 2017, 19 (5) : 583-589 ]
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Immunoprotective effect of combined pneumococcal endopeptidase O and
pneumococcal surface adhesin A vaccines against Streptococcus pneumoniae infection

ZHANG Jing, CUI Ya-Li, JIANG Yong-Mei. Department of Clinical Laboratory, West China Second University
Hospital, Sichuan University/Key Laboratory of Birth Defects and Related Diseases of Women and Children, Ministry of
Education, Chengdu 610041, China (Jiang Y-M, Email: jiangyongmei-1@]163.com)

Abstract: Objective To investigate the prokaryotic expression of proteins pneumococcal endopeptidase O (PepO)
and pneumococcal surface adhesin A (PsaA) in Streptococcus pneumoniae and their immunoprotective effect as vaccine
candidate proteins. Methods  Specific primers of target gene fragments were designed, and then PCR amplification
was performed to establish recombinant plasmids pET28a(+)-pepO and pET28a(+)-psaA, which were transformed into
host cells, Escherichia coli BL21 and DE3, respectively, to induce expression. Highly purified target proteins PepO and
PsaA were obtained after purification. Mucosal immunization was performed for BALB/c mice and specific antiserum
was prepared. ELISA was used to measure the antibody titer, and Western blot was used to analyze the specificity of the
antiserum of target proteins. The mice were randomly divided into negative control group, PepO group, PsaA group,
and PepO+PsaA combined immunization group, with 18 mice in each group. The models of different serotypes of
Streptococcus pneumoniae infection were established to evaluate the immunoprotective effect of target proteins used
alone or in combination. Results  The target proteins PepO and PsaA were successfully obtained and Western blot
demonstrated that the antiserum of these proteins had good specificity. There was no significant difference in the titers
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of IgA in saliva and IgG in serum between the PepO group and the combined immunization group (P>0.05); however,
these two groups had significantly higher antibody titers than the PsaA group (P<0.05). The PepO, PsaA, and combined
immunization groups had significantly higher protection rates for mice infected with Streptococcus pneumoniae D39
and CMCC31436 in the nasal cavity than the negative control group (£<0.05). The PepO and combined immunization
groups had a significantly higher protection rate for mice infected with Streptococcus pneumoniae D39 than the PsaA
group (P<0.05). The results of colonization experiment showed that compared with the control group, the PepO, PsaA,
and combined immunization groups showed a significant reduction in the colonization of Streptococcus pneumoniae
(CMCC31693 and CMCC31207) in the nasopharynx and lung (P<0.05). The combined immunization group showed a
better effect on reducing the colonization of CMCC31207 in the lung than the PepO and PsaA alone groups. Conclusions
Combined PepO/PsaA vaccines may produce a better protective effect by mucosal immunization compared with the
vaccine used alone in mice. The combined vaccines can effectively reduce the colonization of Streptococcus pneumoniae
in the nasopharynx and lung. Therefore, such protein vaccines may have a great potential for research and development.
[Chin J Contemp Pediatr, 2017, 19(5): 583-589]
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Jils 2 B R TR 2 5 AH T NS B AR B b IV Wi
R, SRR PER KRS A I
i S RGP R R 2 PP TR, R % L
TILE ., BN D RE b B o il 5 5 BR A K
Yooz LB IE T my b EEFE il 5 4 BR A
Je 3B L BIEMEN R G i i T E AR . A
2945 160 J7 NBET il 5 B BRI 5 R At 1,
RSB A 1% /) 5 % LUF LB Tl
REEPRGBGA BT P BEEDUAE TR 1 A2
HEBRIE M 2 MR I, I 4Eck, ZHEm 2y
W HBa IR, R, SR A R il 58 B K 1 v
HRHTC il A 4 IR TR R e b A Rk o

Jils 2 B BR TR A5 1A B ) 32 A o3 T Ml R
BRI R LA IERR N E A, IR EERE A 2
P T DM R R W R Ie 51, S iR
BEBRIH R M 1 A A1 C (PspA. PspC) ™70 fili &
BEERE MM ZE A ( pneumococcal surface adhesin
A, PsaA ) il S8 4 BR VA I 2% (Ply) AN F2E =)
MR A (NanA ) ™ il S BERR T AL (RigA |
RrgB. RegC) "™ AR FEE A (Dna)) " 4,
X 0P il 8 e 3K T | S ) SRR L R R 7 AR AT K
TP e . (H 2 YR R R RCR AN 2R
FRAR, DR, ARSI . BEORST A A B ER
W e PR AR a TE A E, LABD T e
PRCRAE R IR & 3 1

fili 98 &% Bk I P BK B O ( pneumococcal endo-
peptidase O, PepO ) J& JIifi 4 % BK 1 1) 5 %2 5 /)
T, R AR K, 5 MI13 KR K%
BAFWEYE, S5Wy M, wEE R, 7&
Jits 9 B BR 11 B DR 7K B3 UK AT )iz 3Rk

PepO 7T LA - 1z 40 At R P K 20 A A FH AR a2k il
REEIREFEM . M T8 EFE, JFl 515 £
1 AR AR P i S i 2 0 ) R AR B 1T R 28
16 £ BEAN, PepO B 0] 55 27 15 Wl I e 41 4 % 42
EHLS, LR RNLF RIS Y (u-PA)
BTG5 PepO S5 G MILFUSEIR, 77 A AR B 24
it MA C3b AT B A MATRE T 25 1 A FE VR 1

PsaA J& 45 IfiL 775 AU Al 58 B BR 1 AT A il S
KM HREN, AR NRRERTE, PsaA K
SRS ANREARBERG, & ABC HisEHE
ERRY—FRSy, 25 Mn® #3224 BBk i 1o 1
i W it 4 R R 288 B T P R G 7 R 1 o
it SCEE R, IR AR EE TN T
L [20]

ARWFFERRT PepO A A9 B o3 2 11 ) S i f
PRI PepO ., PsaA A XA [F)fili R BEBR TR
SRS () GBSO TR T PRAR, A il 98 4 BR TR 2R
I8V OB A 40— g B SR, IR iE— 4 Ik
AR U P R AR N E R S5 KA
1 MRS FE
1.1 Xz
6~8 1 SPF 2 fatHEMi: BALB/e /N, TR
18~22 ¢, W [ POJIR2=Eh b, A L8 shY)
AR 5 25748 HE DT 1 | R 2% S5 v RS ST A 7 o
1.2 FEREKRERE

Jili %% B EK 8 D39 ( NCTC7466, serotype 2 ) I

5% B A DR A7 TR0 il 2R B 3K TR CMCC31436
( serotype 3) . CMCC31207 ( serotype 6B ) .
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CMCC31614 ( serotype 14) . CMCC31693 ( serotype
19F) #4300 [ o R 2 40 0 R B PO, K
W % A B BL21 (DE3) | K 3% A % DHSa Al
pET28a(+) A F A S 80 2 IR A
1.3 FERFA

DNA 4 fb i85 &, PrimeStar = {4 B DNA %
4WF, I Marker, BamH I, Xho I. Hind I R
PEN I, T4-DNA EHERFE [ K% TaKaRa 2\ Al ;
P IE R ZH DNA 2GR &, o R UL &
A RARAB A BR AR Ni-NTA JZHriE
A BifgAd TAY TEARAR; CTAR . Alum f£
I A 35 Sigma A F] 5 ARG FBLEA: il b
e A BR 54T 23 5 HRP ARic 25T BL IgA B
IeG, ELISA {77 & FH ¢ [E Santa Cruz 237 .
1.4 BHEAWTHE

P& Il 5 5 BR TR AR 1 TR AR D39 JE I ZH DNA;
PCR ¥ 3& H I (pepO. psaA) FBt; A AT /)N
HARPUTORL pET-28a(+), 4 H B2 B iU
Pkt AT Y S alifh, FREY)E - s A
JiUkL pET-28a(+)-pepO . pET-28a(+)-psaA i3 = 45
IR 45 KA 75 T DHS o B2 520, B s 2 o
R AR AZ S M, 53R, PRE 3~5 #Lep A
WE, ST SR, PR TE PCR OB )
J7 X6} S A TR R AT O 0 S M, R B R
4] UK pET-28a(+)-pepO . pET-28a(+)-psaA 5% 1k
AKWAE%H BL21 (DE3) W] IPTG #7553
ik Mo ie Ni-NTA A4k
1.5 BHHEAHFRMERMEFNE

Go AT HUN RUR FRKIAL, 32 1038 18 R BH 1
XTI, T -20°CHR A7, B RN IS A b
(20 ug H B9 A A1 100 pl Alum 457 ), 45
14 d AT hnas fess, A 3 I, RR%GEE 7d
YL/ B A LG U AR B,k B R A X/
A TARIEIRUAL, 43 BEPUig, —20°CAAAER .
1.6 Western blot £ HHEAH R M MFE

B 5% il 48 BE BR B D39, CMCC31436, CMCC
31207, CMCC31614, CMCC31693, TG PBS Wt
FFVEGE LR IG IR S5 BRI, | x LA buffer
ERARVUITE, 100°CKIE E B 10 min 247 4006
AR Y25 SDS-PAGE HLJK /B e 56, LI H
(AR FURE S PP IE S —B0 (1:1000) , FEHTE
HRP-IgG Jy — 31 (1:5000) , fb2F &G &6

M H A%, 65 QUANTITY ONE $ 4418
FACRAEIE Fr, R E A8 T By e =k o
1.7 HWEBZES®%E BALB/c /MR

BN EREHL A3 A BIPEXT FEZH . PepO 2H . PsaA
ZH . PepO+PsaA BKG2H, H#:2H 18 H, #4 PepO 4 .
PsaA 41, PepO+PsaA K& 241 /NER 2 kR
B HU/NRZ B 30 pL P, Hh a5l
CT 5] (1 mg/mL) | 10 pg PepO B¢ ( 1) 10 pg
PsaA, AR HICHE PBS £ 2, AR/ RE
TSRS E BT, HhrE 4 8, A 1K,
BFVH T BRZEA G CT A7), Hebegis 4 )8, R 1K
1.8 &/NR M FE K ER i p R

(1) /DB AR : R IR e 45 2R 7
K, RE/NEURBERL, 4385103 -20°CPRAARFH
(2) /B OSSR . RIRESE ARG 7 R, B
R ERDE 30 pl 08 1 AN RIS, /BT
AR S, SR /N BRUME 24 50 ul, B0 I A
E 20 CHRAFE . (3) PUARIEEERI . (A4
ELISA 5% 17 1eG LA KRR TIgA 7K.
1.9 BHEAXHAEIRKE AR E B LERFEHN
REYITA

(1) By, R el 12 H/NR,
i e il R B BR B D39, CMCC31436 Y ¥ i 34
1.5x 10" CFU, F ZRbRES R AR K 3% 2 IR 1Y
INEL, G BGETETE 30 ul/ R, SR 21 d Mg
B/ NRIVEARES, THE/NRAAF R,

(2) ERIERYLARAL . AR EER 6 FHUNEL, fili
REEFRTE CMCC31693 . CMCC31207 i %15 9%,
JCH PBS P AN 2 1.0 x 10" CFU/30 ul, %h
PEAR R G RE 2 JBJG, O BERREE /R, 20 B
30 pl/ HEEW, WA 5 K, ARSEScsm R,
ZENEHETE 300 L JCE PBS, WAl HE A
BUNRBTH BT 50K, SR OUIEd R, HL
A PBS K DT UE 41 RASORE FEAS LURR RS, 37 Cad i85
I, BRI R ) A TR A
1.10 Sit=EHH

K Ffl SPSS 19.0 #i1 Graphpad Prism 5 %% {4 %} %t
PTG 0, THE ORI + brifizE
(x+s) T, ZAMEEE R One-Way ANOVA
Ik, AR LLECR H SNK-g J7idk; 1150
BB R (%) T, FA/NRPAEFERH log-
rank KIS HEATAHT, P<0.05 NESAGIFE XL,
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2 R 2.3 HWEBHFSRERAK
afi {1k 1Y B 2 5 1 PepO. PsaA 2 15% SDS-
2.1 pepO. psaA EEH) PCR # 1% PAGE 43#T, WI UL H R A&, B ER,

DT R 55 BR B D39 L4 DNA /B it , §
4 pepO . psaA FER K, SBIRHHEE Ik,
AWK/ 1893 bp. 930 bp AHR SR 454, HIK
INSTEMSE, WE 1,

bp bp
2000
1000 2000
500 1000
250 500
100 250
100
A B
Bl 1 pepO. psaA £ E PCR# 1 =4 M. DNA

Marker; 1: pepO FEFE =) (A) 5 2: psaA FEFE=H) (B) .

2.2 E 4 & #i pET-28a(+)-pepO. pET-28a(+)-
psaA HIEE

TR pET-28a(+)-pepO . pET-28a(+)-psaA ¥
W, 2T PCRYE, BATILK/N2 1893 bp.,
930 bp ARSI ST o L EE 4 FORE XL 1 ) 7 435 2R
EGEEIR P R BEER A pepO | psaA JEH T 51— £,
L 2,

bp bp
2000 — 2000
1000 — 1000
750 — 750
500 —| 500
200 — 200

100 —| 100

A

B2 ZEARERHKE%PCR
1: pET-28a(+)-pepO (A) ; 2: pET-28a(+)-psaA (B) .

B

M: DNA Marker;

4k 90% L, WA 3,

KD M 1 KD M 2
200 200

116 o 116
97.2 | - - 97.2
66.4 - 66.4
443  — 443
29.0 29.0 e
20.1 20.1

143 143

6.5 r—— 6.5

A B

B 3 PepO. PsaA 4i{t i) SDS-PAGE 4 #7
Protein Marker; 1: PepO (A); 2: PsaA (B) .

M:

2.4 Western blot 24 B ZE B MBEMN RS

PepO ., PsaA £ HPTMLIE ALRE R 5P 1R 0
2H PepO. PsaA #R[1, 1 Hi& Gedr A [A] i
TE I AR EEBK A T ) PepO 21T, ULE 4,

PepO 1 2 3 4 5
.‘““ 72.0KD

PsaA 1 2 3 4 5

| 37.0KD

4 Western blot 4347 PepO. PsaA ¥l &R S
i3 fili R 45 BR & 1: D39; 2. CMCC31436; 3: CMCC31207;
4. CMCC31614; 5: CMCC31693,

2.5 /NI E R RE R AR AR L B9 A T
PepO ZH . PsaA ZH J PepO+PsaA 28 /)N L MR i
i TgA | TgG, LT 1gG K34 5 F B % iR 4
(P<0.05) ; 5 PepO 411t4E, PsaA 41MEYR H IgA
FUALTE o 1gG AKSFEREAE (P<0.05) 5 5 PsaA 411
B, PepO+PsaA ZH MY H IgA ALV P 1gG 7K -
WETHE (P<0.05) o Z5H4E/R PepO. PsaA 4
T A REA SO R /N B A B e g R, R
PepO+PsaA B & 285 [ 8 /N BUS 7 A 1 PR3P 8500
FEA—E R T e RN . W3R 1,
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xR FERE 1 BRSA/NRINERER Pk E LR
(x+s, ng/ml, n=12)

251 M TgA( x 107) MEH TeG( x 10%) 17 TgG( x 10°)
3 P R 2 0.09 = 0.04 0.09 = 0.05 0.11 +0.03
PepO 4 2.73 +0.59" 1.84+ 040"  0.80+0.23"
PsaA # 2.13+0.80"  1.64+0.68  0.65+0.22"
PepO+PsaA 40 2.92+0.71  1.86+046"  1.03+0.29"

F1H 54.26 36.71 20.33

P <0.05 <0.05 <0.05

a7 SEAMEXT B L, P<0.05; b s PepO 1R,
P<0.05; ¢ 785 PsaA 4l H0ES, P<0.05.

26 FEEEBEMEBAXMRAERE IR
Eap=Al
RAPE BALB/e /NRUG , 205 LIl 58 B

EK H D39, PepO 4. PsaA 4 } PepO+PsaA 4 /)\
U A7 538 3 T RAE X AL (P<0.05) 5 5 PepO
HARLE, PsaA 2/ BUEAFRFRAR (P<0.05) 5 5
PsaA ZHAE, PepO+PsaA 2/ SR AR G 2

(P<0.05) o #2&/% PepO. PsaA %h B 58 /N LA
Xt A5 EK T D39 1 3BE M SR L A B i PR AP AR
H, PepO+PsaA 45 PepO HARPRCRAR Y, HAL
T PsaA 2, 25 R R FEBKE CMCC31436,
PepO 4. PsaA 41, PepO+PsaA 4 /) B A 77 R 1
T B B4 (P<0.05) 5 T b A 4% 20 ) /)y
MAEMFRLEZS LI E L (P>0.05) .
$27R PepO. PsaA R [l 98 /N Bl XoF i 4% 4% BK T
CMCC31436 HBEAEHIRG A — & W4 EH, (B
BRA R R BRI AR TR E A e dl. W
=2,

*2 FIERE 2 B BALB/C /INFREL A [H) 1 iF B Al ¢

FEBKEMAETRIEE (# (%) , n=12]
ANTR) L 37 4 fils A A R PR
215
D39 CMCC31436
S R 2 0(0) 0(0)
PepO 41 7(58.3)" 5(41.6)"
PsaA 41 3(25.0)"" 4(33.3)"
PepO+PsaA 4 10(83.3)*" 8(66.7)"
Fai:} 28.05 17.36
P1{H <0.05 <0.05

e am SEAMXIRALLLEE, P<0.05; bR PepO 41 L0,
P<0.05; ¢ 7”5 PsaA 4105, P<0.05,

27 HESEEMNEAMMASKEEETENR
&R % Fifi &R 7E & By &2 0
IR 9% BALB/e /NRUR, 248 B i B YL il %

HEEKTA CMCC31693, A4 St Al e i A, 455 10
/e PepO 41, PsaA 4 K PepO+PsaA 21 & W |
it 8 208 DA A et SAAIK T BT HR A (P<0.05)
{EL 1 A 45 201 i) B A S RS i 0 400 B e e 25 S
WG it 247 L (P>0.05) o #2758 PepO. PsaA
Je PepO+PsaA Bk A& f 35 W LUAT RCHE B i 4% 6% 2k
P CMCC31693 7E /N Bl S W 78 It 340 1) 8 A5 1
PepO+PsaA HEGH2 5 PepO ., PsaA B G0 14T
SERVERIAY . L3 3,

x3 BHMRAFMMAFEBKE CMCC31693 /5 2MH
HEAEPAEEEELLE  (xxs, CFU/x10°, n=6)
20 5] o 8 A it R A
PR X RE 2 255+ 20 1300 + 99
PepO 41 15+5° 125 + 16
PsaA 2H 11+6" 58 +9°
PepO+PsaA 4 6+4" 20+ 8"
F{H 121.72 149.19
P <0.05 <0.05
e a RS BEXTIRAL L, P<0.05,
FEPE G0 BALB/e /NG, 28 5 s SRR il R

FEBRTA CMCC31207, 4 (e fl RGeSy, 452
7~: PepO 41, PsaA 41 J& PepO+PsaA 41 & W |
It 356 4 BT 7 AT P F B X IR 2 (P<0.05)
AR A AL (] L5 S A S 2 A A A 25 S SR T
=X (P>0.05) , i PepO+PsaA ZH ifi 75 4H B 5
i IX T PepO., PsaA 41 (P<0.05) . $2 7K PepO.,
PsaA J& PepO+PsaA H-& 032 v LU BCHEP Tl 98 6%
BRI CMCC31207 £ /)N BRLS MR S L il 3408 174 7 A5
PepO+PsaA BG B 58 Xt i 405 12 240 Tl o A AR P R0CR
TG, 7 X R 12 A0 R R P PR B RCR S B
RPETES . Wk 4,
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4 BENRERKHERE CMCC31207 Bf/5 B IE TR, EHEASFRR /NG,
EEAEAEEERILE  (Rxs, CFU/x10°, n=6) /I SO VRO AL 375 HP 259 ] P2 A R ) PepO . PsaA
2451 S A i 2 A RS TG M IgA, Z52R 4278, BEAHHEHHRE
Bt 2 290.0 +20.8 1434.0 +38.6 IR g5 /N B A B A S SN, HL PepO
PepO & 83T 08321 55 PsaA 2R P12 Gte/IN R 2 AR08 58 T 3
lﬁfﬂ“ n jij;‘i j‘;jié; PsaA [ SRER , 15 PepO MSAERIRIYS .
S e e W S BEBRTE AT 900 R0 LAY, h T T ARz

TE: a m SAMEHIRLE AL, P<0.05; bR PepO 4 AL,
P<0.05; ¢ 7”5 PsaA 41 10#E, P<0.05,

3 itig
it 4 B 35K TR 5 7 PRI 10 i 408 A 3ok T A LA
22818 F o G R rh R T EEAE ],
REEEREH PepO . PsaA £ H 7E Ml R AEER X 15 £ 10
P AR, ERE AR 2 AR AR T A
0, SR BEBR T AR 1 B Y EE s e 1
5B U IR RCR AN AR BAR, R,
ARG PepO 5 PsaA HEATEE S5, VIBY T
VEORA SR SO R IR 5 2 T

IS 8 4k R TR P IR SR A T, 1 RGO
HAR B —E R, R G vl LA 5033 e
F A JR B e SN A AR G RS, X 2 R
PRV B B S AR . BERE, e
TR A BE A R RO T A AR 7 A A [ A
JERYEN o ALGERPE i e J7 NE R LA TS
R R Ay, KUK, AR AE I 5 1 v
JEAR I HIV, HBV SEAL R A XU, AR, Ao
JLESEZ WA, X 07 ARG FI Ll A5
T HAE AR R T A B . SR L IE fu e
WAL, RGBT R S AT, W B R
T AL, TeB, Bl RAHEHEZ . [,
R A 92 ] DAL AAR 57 A Jmy 98 A 5 S B R B
PEGSERIE, AT LIRS 2 o I BT A 1A,
BRI LA A B S R, RI0™ A g i FI
AR R P WHO B 20 LR i b1 7 b s
T BB R e v R IR W S Dy . R, TEiR
AT, ACHITI, Bty %,
BB R R AL G e pE R AR AT 3 P2 2
IR B, 92 AR A2 2 ik 98 i oK T2 e — Pl LS B 10 4
gEvRte B B, AP R T R kAR

HATIR R . Rk, AW ESE T 8 I ERH RN
FRUfE R D39 AITEH E 58 74T HY CMCC31436 .
CMCC31693 } CMCC31207 I R4y B w #k ™, H
()2 A BTG AT LR ) S FA (8] 0t 8 754 il 5% B
BRI KSR PepO ., PsaA 5 H, N T EAGE A
B PR ROR A 5 B RO E , ARSI T
AN LY 750 A9 il R BEBR TR 7E BALB/c /N R Bh 4 5L 56
B [ AT R RAE I . 45 R 428 PepO
PsaA 20/ N R BRI Y [gA, 1gG, ILIH IeG
TRV 5% REZE AR L 3 0 . ARG g R i R
AN B R 7 2R S R AP SN, AT RCHRL A P ML
Rl 96 BEBREA (18, H X D39, CMCC31436 fili
SRATEPR DA 5 | S 1) B BT B I R R

A B 5T L YR HE T B R UL Y I A R
CMCC31693 [ CMCC31207 5E i Jak g 45 w0, 2%
WL, EAE ALK CMCC31693 K
CMCC31207 i 5 B 35K TR 7E S A5 R it 08 7 s AL
HEAE ARG, BCAE AR
12 1 s 2 R T it 8 2 AL ) R VR

ARG B R AE RS PepO F1 PsaA & HEATHE
BORRE, WLES XS /)N BB G fili 9 B K bl 1 PR 4
L B il R BERR R e R A HE R
o ASBIRGE T T AN [ i 37 75 il 24 4 1K 1 Je%
Yeppppgil o bR . PepO . PsaA BXG 3%/ B
AT DL SR R B BR TR B, S A T il AR i
BRUARE B AR AL TR

(& % x W]
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