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Abstract: [Objective] Chlorpyrifos residue poses a significant challenge to food safety. Microbial degradation which is
called bioaugmentation is an effective approach for the elimination of such residues. Bioaugmentation often involves an
invasion process requiring the establishment and activity of a foreign microbe in the resident community of the target
environment. Interactions with resident micro-organisms, either antagonistic or cooperative, are believed to impact invasion.
However, few studies have examined how the interactions between the invaded degrading bacteria and resident
microorganisms in the target environment can influence microbial degradation. In this study, chlorpyrifos-degrading bacteria
Shingopyxis granuli CP-2 was used as material, from the perspective of microbe-microbe interactions, to select resident
bacterial helper of CP-2. [ Method] Soils from the field were first collected, a batch of bacteria from the soil was isolated by
continuous dilution method, and identified by full-length sequencing of the 16S rRNA gene. The 16S rRNA gene sequences
of all isolates were aligned using MUSCLE. Sequences in the alignment were trimmed at both ends to obtain maximum
overlap using the MEGA X software, which was also used to construct taxonomic cladograms. A maximum-likelihood (ML)
tree was constructed, using a general time reversible (GTR) + G + | model, which yielded the best fit to our data set.
Bootstrapping was carried out with 100 replicates retaining gaps. A taxonomic cladogram was created using the EVOLVIEW
web tool (https://evolgenius.info//evolview-v2/). The taxonomic status (phylum) of each rhizobacterial strain was also added
as heatmap rings to the outer circle of the tree. The resident bacterial helper which could promote the growth of CP-2 was
then screened by supernatant assay from the isolates isolated from soils, and the bioinformatics results of these helpers were
analyzed. At last, a bacterial isolate which well promoted the growth of CP-2 was chosen, and its effect on CP-2's ability to
degrade chlorpyrifos was investigated in vitro. [Result]109 strains of indigenous bacteria were isolated and were classified
into four main phyla: Proteobacteria (54.1%), Actinobacteria (14.8%), Firmicutes (15.6%), and Bacteroidetes (15.6%).
Among them, 41.3% significantly inhibited the growth of CP-2, 17.4% had no significant effect on CP-2, and 41.3% (45
bacterial strains) significantly enhanced CP-2's growth and were identified as indigenous bacterial helpers of CP-2. The 45
bacterial strains in the helper bank mainly belong to 3 phyla, 4 classes, 7 orders, 13 families and 20 genera. One strain (B72),
which exhibited a strong growth-promoting effect on CP-2 was selected to assess its impact on chlorpyrifos degradation by
CP-2. The results demonstrated that both the bacterial strain B72 and its supernatant significantly promoted the chlorpyrifos
degrading ability of CP-2. [ Conclusion] Together, the strains identified in this study provide valuable resources for future
research and applications involving microbial degradation of soil toxicants such as chlorpyrifos or other pollutants.
Furthermore, the indigenous bacterial helper of chlorpyrifos degrading bacterium CP-2 significantly promoted its ability to
degrade chlorpyrifos, which offers theoretical guidance and technical support for potential co-inoculation strategies involving
both chlorpyrifos-degrading bacteria and indigenous bacterial helpers aimed at pollution remediation.
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T A X B AR I R AT I R e 1), (RE SRR Hh 28 B N 1) PR R A A TS RGP
§955F A J5 Rl 2 — ] R AR S B B A B AR B AT SEHU A S E i R R T NIRRT, B R AR R
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B, TR TR P E A AT (R 3R A 85 1 v e B A28, g, BRI R AR S Arthrobacter sp.
DNS10 Lf##% b Enterobacter sp. PL(JGR 4G i B AE e /1) FL 5 35 25 A0 T BT 4R 4o 3 o e 8 SR B S v T TR Pk
Arthrobacter sp. DNS10 4li$% 35241 . X 1% B Enterobacter sp. P1 AEMSE i i AE M08 AT FH SHe 5 s I it 1
Arthrobacter sp. DNS10 A% i} il 45 +i7 3 (0 fg 11045 MR K Hh B i vs e 2,6- — SR H Bk fi 1% A 1
Aminobacter sp. MSH1 H TAEWMEE R, B MIRE AR EIL3E A 2,6- — SR H W i 1) - 25 3 A 4Bl
BRI, VS LI A B oI NIRRT 5 T, N OE R BAERMBE N L E T, ARREE
PRAL AR AL B 3 A DA AE T AR A& R, AT e N AR BT 28 N B SEMR PR A . AR SC LU HH AN 1 43¢
H 5y B 1 H5SEAE R AR T Shingopyxis granuli CP-2 JpbAkt, M-tk 4y B Gk JLANTH 5 T, @ 3r AR SRR IR
W AT T, JERIP T CP-2 1 L35 40 1 5 T FLPE A d5 A0 ) e, 45 R nT R4 Ja BE A0 4
P P10 25 4 B A T I SRS S e AR B iR i S AR S

1 MRS 5k

1.1 s
1.1.1 ARk F SRR Shingopyxis granuli CP-2 HiFg UMb K24 dr bl 2t Bed iy, 2089 H #4E
WS g 1 43
1.1.2 FZEGH Luria-Bertani (LB) }iosdk: FRECEMAM 10 g EERH 5 9. NaCl 10 g, fFHZEEFK
INCA i, 2452 1000 mL, Y75 pH 2 7.0; JERS K SRR AR TR (TSB): FREURE AR 15917,
KOEAM 594t S8 5911, FHEETKEM, RAESSE 1000 mL, 877 pH % 7.05 JHE
KGRE AR 7R (TSA): TSB #5725 15 g L Bl %% LWZMEIR (SM ZZriR): L/KBRERE: 2.0
gLt &4 5891, 1mol Lt Tris-#52 (pH 7.5) 50 mL L%, 2%/ 5mL L% LA ERFRIET 115 T
HEKHE 30 min, %
BEAEMBRVEE fh (99.9%) W T-{% [ Dr.Eh-renstorfer GmbH Aw]; 2§ (faikal) Wy E Merk 2w .

1.2 MARABKRTE
1.2.1 LEME S Atk 50897 MWHIEEREI AT 4 cCOKFRRAE, FTo s L8, K 1 g LAF
5 9mL SM ZZmi& i 30 °C R ERRIR 1 180 r mint #&%; 30 min. 8 A JC B /KK LI B2 10°~10C,
SRJEH 100 pL IR S HIRAT T-5 6 TSA IR B MIG TR L. R e S8 FEM R IR A (1) 4R T 30 °CF
I E 48 ho Bl J5 48 FH G A4 28 WA FE MBI TR TS Z R I B, 2N EH 100 pL TSB K77k
A TSA A 1 96 LA . BEJE R AT EEREIR, 30 °CF 180 r mint #7244, A 100 puL 30%
HMHARSRE, BJEHRHLRAF T -80 °CUKAH & H o W IRAF I VRALE LB PR L RIZk, 3L 122 PR E A1,
' (1~122) brid/SEERM TR, fFPRPaE ekl &M,
122 B L EMBEEM ST BB T AEY 5 K AR B 1Y 16S rRNA JERIR 77 1%
P8 16S rRNA LK FE R 5 %A 27 F (5-AGAGTTTGATCCTGGCTCAG-3°) Al 1492 R
(5’-AAGGAGGTGATCCAGCCGCA-3"), WA 10 pmol uLt. S MNAK & 4. dNTP mix 4 uL. 10<PCR
Gzl (8 0.75 uL 0.1 mol L2 MgClz) 5 L. JGHI7K 36.5 pL 1 Taq DNA JZE#HF (5 U uLt) 0.5 uL, &
PR A Sk B T B AR DN R AR R, RS RONVARFAI R : 94 °C 5min, ZJEHEAT 35 MEFS, JE %A
2494 °C 1 min, 52°C 1 min30s A1 72 °C 1 min, #J5 72 °C 10 min. ¥ PCR ¥ 34 /=448 B 5§ 50 R ED)
FARA IR A FFATAA G T . W7 5EER1 4R )5, &3 http://www.ncbi.nlm.nih.gov 7EZEET ) 734,
FIH Blast KA ERL A (GenBank) H -5 H A k07 FIHEAT R R LU, 5 fm 15 31 2 A B A RS 2
123 A LEMERGERKENMME NN LIER SN L EMEZNRARERR, KAT
MEGA X ¥ 4] MUSCLE IhREXT 122 #R4ATE 1) 16S rDNA 4K 7 41 34T L X 181, 3@ i T 546 7 b ot i &
EEXT e (0 7 FILE P o S 2 DR S RIS . SRS FIE A (P38 (GTR) + G + | RIS | 5K
IR (ML) #. &5 EVOLVIEW M4% T H Chttps://evolgenius.info//evolview-v2/) itk R 48 % E# .
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1.2.4 PG B8 1) 35 G A v 07 8 B AU PR AR A CP-2 MO M 880k th 122 MR4H T4 , 15 el T 5 11 M-80 °C
VKA B R RN ZRTE 0T, AU 109 ARANERA73E, DRI A SZIR RG] 109 & 1 32 41 58 o 33 505 F4 iR 3 CP-2 2E
KA o R FH R BRI TR 753, R B LR 5 77 A 22 TN 5 7 44 1Y) L 3 400 B 0] 23 JE R AR R CP-2 AR K
JRONR . BERR LSS AHEE SE r MIAEMRAR LB RS IR R IR 48 h, SRS REEFRMAT B0 L 10 000 rmint B0
10 min, B &0 5 ISR 0.22 pm JEREIE JERR B, SRR IO KB, &M RS SR CP-2
7£ 180 r mint, 30 °CCHIRIR 7 FRIE R, B0 B B AE 600 nm KA EE (ODsoo) N 1, #H o
DAREMR L35 20T 20 b IR BREVRAE AL 343 il NN S 56 I tF 180 L K20y 20 mg Lt #4084 K) 10% LB
AR 32510 96 FLER R, FEAEREAN A E A NN 2 il ODeoo=1 ) CP-2 23, ¥ B FH XS & AN 200 L ¥R
£ 8 20 mg L FEAEIE ) 10% LB AR E; FR LA 2 pl CP-2 B3, B MEXT AN 200 il KA 20 mg L.t
FEAUIEM 10% LB iiAR: 9538, AR40FE 3 . ¥ 96 FLARE T 180 r mint. 30 °CHIFEIK, 159% 36 h 5t
M| ODeoo {f, FRAE CP-2 A KAENL. M4 R EEENT CP-2 M4 KA B HEAR, YN ZANE
A PR R Ty 1 o 2 0 R A TRV 35 0 1 O 0 A A AT, DA A 2 4 A o A P ek 3

1.2.5 - FEMEH FIEik CP-2 PR d AL AR L 3R CP-2 (R R AL I 72 5 L 3E 40 B72
VERNFELANET T, W7 B72 WA &I R R BRI 3 CP-2 FHARaR sEM i 8 . I 3E 4k 5 1 CP-2 i B72
I3 IAE LB WiAARE 3R 180 r mint, 30 CRERII K%, % ODeoo N 1, %

B72 TR A% CP-2 B fif B JU WA 1) 52 M AH DG AL B4 R : CK Ab3E: 3 mL B3R 554 20 mg L1 ) 10% LB
RrFEdk, CP-2 kb3 2 850 pl #AEWAIKE Ay 20 mg L1 10% LB Rt in A\ 150 WLCP-2 Hiiki; B72
AbFE: 2 850 L BESEIEIRFE Y 20 mg Lt [ 10% LB 35324\ 150 pLB72 Bl ; CP-2+B72 4b ¥ : 2 850l
FEAEMRIR S N 20 mg L1 10% LB 1537 E N 75 pLCP-2 LA 75 LB72 B -

B72 HIJC B KN CP-2 [ i 3 SU M R 2 A A DG AL FE 41 F - CK AT CP-2 b3 [F] B A4 5255 ;. CP-2+B72
To B R B AL FE : 2 550 L F AR5 FE A 20 mg L1 ) 10% LB 177736+ i A 150 pLCP-2 B ¥ F1 300 pLB72
(1 70 B R T - BR AL FE 4 B 5T 4 DA AR FR A S N T TR 1) 10 mL 3R 2504, B THRER 30°C. 180 r min?
WEEEFR . AITE 0y 12, 24, 36, 48, 60, 72 h HUFE, A ODeoo B . il 5 2 HE S B =5 2 HiF (1) 77 VEMITE
TN R] SRR FRROP B AR, A I EE AR
1.3 BUBRAIE

TR FH Ab PR A% F Excel 2013 F1SigmaPlot 12.5%5 4 1H /3 #r ik« 1 F kb 38R F Adobe Ilustrator CS6%¢
. PN AEERLLE M T AUE S (t-test), P <0.05%K R~ BEER

245 R

2.1 HENTEMREEIKFEIFER

T A A B S AN IR IR 4 28 AT PR A R 2 R, FE T 16S rRNA 2 R Rk 18 13047 40
KUEE, FFHRGKEMENGR (B D, iR, 28N EMMEEZERET 4 4N, 2588
@[] (Proteobacteria). JEEERE[] (Firmicutes). #FFE ] (Bacteroidetes) FIZi (] (Actinobacteria),
4350 o T R BB 54.1%. 14.8%. 15.6% K1 15.6%. %4k R, B LN EE o 7 g
WAL 1) 32 BN R S
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[77KF Phylum level
AFFEH ] Proteobacteria 54.1% (66 BRH)
MERTI] Actinobacteria 14.8% (18 ¥R )

I 555 %] Firmicutes 15.6% (19 $E#)
34715 1 Bacteroidetes 15.6% (19 £E )

Bl 1 o0 B A B KPR 2 A 4y 26
Fig.1 Diversity and classification of isolated indigenous bacteria in the soil at phylum level

2.2 TEMEXTFIRIRIERRE CP-2 £ KNG
%F’%B@i%éﬂﬂ W, 41.3% % FE AN EEAEME R AR B CP-2 AR, 17.4%5% BRI PR B CP-2 AR K G

HRO, 41.3% 5 (R R SRM B MR TR CP-2 A K (B 2a) , Ifa — R AR AR N BEE I BE MR 1R CP-2
E‘Jé&lﬁ‘? I CP-2 A K g, KE T (Proteobacteria) « JEEER ] (Firmicutes)
AT 1] (Bacteroidetes) FZER 1 (Actinobacteria) FJEL143 51A 36.2%. 37.5%. 78.9%F/1 18.8% (F*
15 0 CP-2 A Ko i A A 25 4 i b, SR AE DA TR EL B 23501 12.1%. 12.5%. 21.1%71 37.5%

(KD 5 CP-2 MW T, kB LA EPIA T ELA 23 7 51.7%. 50.0%. 0.0%7143.8% (£ 1) .

T FUNFE ST CP-2 4K AR«

Effects of soil indigenous bacteria on the growth of CP-2:
O & ik Facilitate
BRRRR 411 il Inhibit
B - T % /E F Not significant

09 r T

Productivity of CP-2/0ODg

AU AR B CP-2 1 L

0.6

0.5

NO")&OO‘:OHHHVLO@I\OOC)Lnl\@l\Q)OONM?mOHNVU)@OOO‘:Om?LOI\CDHNmOWHN(‘O
CL AN < < << < LOLOOO OO NN 000000000000 0O IO O OO eI+
A

°© Qb3 T reatment
T CP-2 NERACMR BRI S0 5, 3~118 N L FEME M T . R thal, P <0.05 Fonf WEIEZER. TIH. Note: CP-2
is the number for chlorpyrifos degrading bacteria, and 3-113 are the numbers for indigenous bacteria. The t-test was used,
and P <0.05 indicated a significant difference. The same as below.
Bl 2 T A SR PR R CP-2 A KU (a. X CP-2 AE KA AFEA M LEME Ll b, BEEH CP-2 4
A 2 4 )
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Fig.2 Effects of soil indigenous bacteria on the growth of CP-2 (a. Proportion of indigenous bacteria with different effects on CP-2 growth; b.

Indigenous bacteria that significantly promote CP-2 growth)

* 1 NENEHLTZWERT CP-2 £KEHH . (RFS A ARMAERT SHIELH

Table 1 The proportion of bacterial isolates per phylum whose supernatant showed inhibitory, stimulatory or no effect on CP-2 growth

X CP-2 A=A AN I ) 35 4 L 471

(] The proportion of indigenous bacteria with different effects on CP-2 growth/%
Phylum i i T EEH
Facilitate Inhibit Not significant
AT H 1] Proteobacteria 51.7 36.2 12.1
JZE1# 1] Actinobacteria 43.8 18.8 375
JEEETH ] Firmicutes 50.0 375 125
HLFFH 1] Bacteroidetes 0.0 78.9 21.1

T oy B 25 A B R A 45 BRIE T CP-2 IFE T (B 2b) , Hoh 48 518, 72 5 B X R AU PR A 1
CP-2 [P BEE FH B NI S, AHH TR 72 SAHBEAE N o Al CP-2 B st % T, w5 4 B72.
K Htk B72 1) 16S rRNA JPHIRHT RVELL AT, M RGud s, 258 wE 3 fiR, RILZEK SHR
M2 2 fAT BB (Lysinibacillus sp.) FHRURER s, H STl 2 4T B (Lysinibacillus xylanilyticus)
[FEMERIE 100%, 120 %558 N Bl 2 B8 28 fAF B (Lysinibacillus xylanilyticus) .

OP986828. Lysinibacillus xylanibyticus strain AFS027465

98%

99% KF475851. Lysinibacillus fusiformis strain IHB B 6305

97% L , .
b EU741101. Lysinibacillus sphaericus strain 13651V

98% N . .
MN176425. Lysinibaciflus sp. strain Anti-3

FN433012. Lysinibacillus fusiformis partial
99%

MN258971. Lysinibacillus macroides strain M4

98%

OP986862. Lysinibacillus xylanibticus strain AFS023351

100%

B72

GU384236. Bacillus cereus strain ZQN6

3 Mk B72 I R Gt B
Fig.3 The phylogenetic relationship of bacterial strain B72
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2.3 SRR CP-2 TEMAHLFENPIMEE
I B A B 1S 16S rRNA BRI U715, AT 193] 45 PRFE UM MR A CP-2 L35 40T 5 T 1 (5 B
(Bl 4) : 3X 45 R T FERE T 34T, 45l 83T EE ] (Proteobacteria) « JEEER ] (Firmicutes)
AT 1] CActinobacteria) , 73 51 o & 7 B5 4H 18 £ 1) 66.67%- 17.78%F1 15.56% . FUUFF 14 [ ] (Bacteroidetes)
rh R U0 3 R AU PR MR B CP-2 I 7. XL T RET 4 M. 7 ANH L 13 MRH 20 Mg, Hrb
=AEFEBEENE N EREE (Bacillus) « AEIATFH JE (Acinetobacter ) A1 2 1 4T i &
(Paenibacillus) , = 43 5 20 B 4 B £ 15.6%- 11.1%F1 11.1%, X =M@ K Lk 3] 1 37.8%.

1 1Phylum R Class ' B Order "

V

AT E B Corynebacteriales (4.4%)
M FEAT B E Enterobacteriales (20.0%)
W #ERE E Micrococeales (4.4%)

W EEL % B Pseudomonadales (26.7%)

J& Genus “’
~X ‘\'
// W BERE B Acidovorax (2.29%) WRTETE RE B Kosakonia (2.2%)
W R EHTER Acinetobacier (11.1%) BBEE ZHTE B Lysinibacillus (4.4%)

W A7 H( Proteobacteria (66.7%) W BEEEE 4 Actinobacteria (15.6%) WERE B Actinomycetales (6.7%)
2% B ] Actinobacteria (15.6%) I AFE ] Bacilli (17.8%) W ZFHHF B B Bacillales (17.8%)
BB | ] Firmicutes (17.8%) B E 4 Betaproteobacteria (20.0%) {H7E % B B Burkholderiales (20.0%)
v H 4] Gammaproteobacteria (46.7%)

T B Arthrobacter (2.2%) AT TR Microbacterium (4.4%)
W ZFHAAT R R Bacillaceae (2.29) W EfE R Moraxellaceae (11.1%) EF%?‘E B“.a”_“s (2'20/“’3 EEHITHE B Paenibacillus (11.1%)
{5 BB Burkholderiaceae (11,19 MUERERE Morganellaceae (2.2%) .ﬁﬁ)% Cupriavidus (8.9%) HFUE/RER & Parabuvkholderia (2.2%)
JAEE8 UBEE] Comamonadaceae (6.79%) W35 FER Nocardiaceae (4.4%) WEITE B Curtobacterium (2.2%) I BYELEERE R Providencia (4.4%)
FA#TEIR] Enterobacteriaceac (17.8%) | | ﬁ@ﬂf} Oxalobacteraceae (2.2%) W /R FRFE Delftia (4.4%) W {HE B R Psendomonas (15.6%)
B 2 IR Microbacteriaceac (6.7%) WS HUTEIR Pacnibacillaceae (11.1%)  MEGH EIR Bnterobacter (2.2%) 2 2R Raoultella (2.2%)
W 3R EIR Micrococcaceae (4.4%) W 22K ER} Planococcaceae (4.4%) W EHEE 8 Herbaspirillum (22%)  MELERE B Rhodococcus (4.4%)

R BB Pseudomonadaceac (15.6%) WS E(HEE Klebsiella (8.9%) W R R Sinemonas (2.2%)

4 BEFCMRIRAAR B CP-2 4l A 5 T e A5 2.
Fig.4 Species information of the bacteria that significantly promoted CP-2 growth

2.4 TEMEFBFXIEMEE CP-2 BEMESHIEHFIY

Yo BRFEMR A T CP-2 R ik th 1¥ - AN 1A 5 F B72 KL TCTR R BEAE &Ik [E 9 20 mg L7t #5004 (1)
WAREEFRFE P ILRE IR 72 h 5, A HT AR A KA DUR 7k R #5000 9 . 1] 5a R Bc KB, AL
FEff B CP-2 Rl L E 4N F B72 /7R FE 12 h JFHENF A, Wbk LR 78 A i i T 4% B Sy
TR AR, H B72 BRI G K AT R B TR CP-2 144, ] Bb ATEL 5d o, = X AL
AL (UM FRIEFNF 50 R 32 S0HETE 0~60 h WIEACRF#R, £53% 72 h Jeis st vh 85004 /b B %
fif. WPk B72 AbBRZH h B AEMRAE 0~72 h WHEEAAEM (B 5b) , WHIEARSLIFM T, Wik B72 AN
E 4% PR T I (R BE F7 . BEAEMRIAARTE CP-2 7£ 0~12 h IS Ja] B P Xof 75 AU I ) [ okt 3 e bR, 15 9R 4K R b i)
BRI 20 mg L IRGHE R 5 mg Lt A AT, 12 h JERERAR B CP-2 PR ERFEM IR IRLE, Rk R+ H
BRI 12 h 5 mg L A4 E 72 h (9 2 mg Lt A2 45 (& Sb AT 5d) o 5 Bphoin 25 46 05 f4 il 14 CP-2
PACBRAHLE, N TAE AT B72 f5, 0~12 h XEE50M0 ) P i 22 A B B AIG, (HMN 24 h IT4R, 3 72h, 48
W T B72 YR CP-2 WAL FEM (K 5b) « SHEKEFRSLIREE RN, B72 BT H K
BN 12 h 4R35 5 (2 it CP-2 e sE i i B AR (P Bd)
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Fig.5 Effects of strain B72 on CP-2 growth (a) and degradation of chlorpyrifos (b), and effects of sterile supernatant of strain B72 on CP-2
growth (c) and degradation of chlorpyrifos (d)
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YMEEREJIWIAHEE . FLBR . BRI T T B A g i o 2305 Qe i B 0020 AR S A
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AR IR B R A0 2 TX SO AH 1R Dy I 458 358 v i AR B HL A IS G R A 0 R AR DI S B
AL T 5 M B
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HH ) D R 8% A B B2 28 T8 e AR AR = o, SR SE AR B AR R K SRR T (R T
J& T WE4H R - 55 AT B & (Cytophaga-Flavobacterium) F B Ak AE K21, RAE M7= A ks vk th ] g oAb B A
BRI A AR A B AR 9 A SR 2, AR R A BR Bk DALERE AR ORI, AT 38 B 8 AR
YRSl RE S R R AN 1 T AR LR AT B S LA 0%, BRUNAEARBE AL, AT
TE B FiERAR 7 AR AR (B 2b R 5¢). Ja St b 75 30— S0 41 B 5 7 2 b (1 {2 34 7 A1
R f T A K I B AR R

AT 5T A #3 AR AR T CP-2 7 0~12 h %if 20 mg L BEAEI ) B4 M 3R I i, 7 12 h I BRI 75%
PAE (B 5b AT 5D, JEFZ — R BBk CP-2 ££ 0~12 h b TR EAEKI, FERENE R, £
0~12 h Py, BEAEME P AR 1 110 L 325 0 B4 35 T A1 A AN B I SR AR b e T 0 1) FExof B AR ) A (11 Bb), 7T e
FAW TP ARG (10% LB) B IR ITH, 11 12 h BTk £ Ko 50, Btk R mitk i
Z BT B E R 4 R RN, S8 CP-2 [ R #5 JUME I G BTk 1 . i 205 A, 1A R g R AL
FYIFIHFETAR R, BEAR B CP-2 RTREF 46 FH AN B T B72 PR M AR K5, 4k 2L P i 5 S0
R, BPk B72 7€ 24 h FRARMEREFE MR R CP-2 X # s (B fR (& Bb). (H AT 78 ] LLE H Btk CP-2
Xf 20 mg Lt EEACME B AR RE DR GRS SR SEI0 T B R B T IR R, IR S T 0T B A B B R
JIEHEE N %2 B R

7 Rl A ) e e 5 BE 2 ¥ o FL 5% B 1O 07 VR 2 o e A AR 0 B8 g 2 ARG PR R ST 78 R 2 B 6 T
T e 75 34 HH v AR SR A AR A X FL AT 4 S DA B MR R R 2 e A B2 v o i Ak 2 (28-30 g AR 7 e
OV TR e 19 31 1) B2 AL = R P& A 8 Shingopyxis granuli CP-2 1E AR 7R R, 2085 e, TF el
MR EAESR R, IR B B 0 - B R T o MR8 o — PR A X B SRR AT A
VMBS, AT T UM AR B I SE R BRI SR AL T —Flol K, BD S SRR R IR, R
KAGTE AL J) DA PR AR T A0 I BE 0 o ARUASHI 0 ASUAGH I T 23 S 052 4 o B0 40 B 35 P2 P ) — bk—— T ik B72
X RESEMR AR A CP-2 P AR 85 JUIRRE JI MR, AN TE ™ R 428 1) % AR R A MG FpoghAT T L SES8 . Ji5 B2t
T TGN L 5 A R T e ) A s 7 %o 2 SRR A AR 1T CP-2 e i 23 ST R ) 1) s, 48 HL R LB,
HAELPr LR IOTEE NI RIEE R, NJE SRR .
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