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B . [84]) FF R RBEMK(Chlamydia muridarum, Cm)AF k5 Btk LR 5 5] F 4 4
HEF, MAFHAEARAAEITRARRGE LSRR, ABEBBIH R ET A s, [F
%145 Cm 474k GO AR A4k G28 VA i@ & A ik AT 2 L B 40 5, @it A F 205 5] exd
N i RN RO E ki %fﬁl, 2 2 g ) 5 ¥ (Plaque assay) /2 & B GO F= G28 F K EHLIR
= BE, VAR ) 32 B 69 PCR M A 42 GO A= G28 F ih ik &8 TE & A LB A 62 s ik [ 4
£ ALEMNFLEEET Cm GO L5 G28 49 TC0412. TC0237 A= TC0668 £ B 81 % RF), itk
REFMTHET 111 AMEsstsn, @it 3 AFAHAEG PCR WA ST RLKSFT GO = G28
KRG 56 N FEE R, FARE TC0412 Z @A & B3. DI A= El =41, B4+ 44 TC0237
F2 TC0668 A F £ FEth. [4546] Cm ¢8R AL A T a5 TC0412. TC0237 A= TC0668 A E A
*, IRLRIFHE A EARE ARG R TESNENEEHRIR.
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Screening of virulence gene and establishment of isogenic
Chlamydia muridarum clones with different genotype
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Abstract: [Objective] To find difference in whole genome sequence between Chlamydia muridarum
standard strain and attenuated strain, screening virulence gene and establish the corresponding isogenic
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organisms with different genotype, and it may lay a foundation for analyzing pathogenic mechanism.
[Methods] C. muridarum strain Nigg GO and attenuated strain G28 were sequenced by deep
sequcencing. Virulence-associated genes were identified by whole genome sequencing and alignment.
A plaque-forming assay was used to isolate many plaques from both CM.G0 and CM.G28 population
organisms. Based on PCR sequencing results from virulence-associated gene, individual clones with
different genotype were selected. [Results] Whole genome sequencing and alignment revealed that
TC0412, TC0237 and TC0668 gene have much difference between CM.GO and CM.G28. We had
obtained 111 plaque samples by plaque-forming assay, and 56 individual clones from CM.GO and
CM.G28 were selected by PCR identification of TC0412, TC0237 and TC0668. Some clones were
matched in three pairs (B3, D1, E1) by TC0412 proteiform, and each pair contained the matched
organisms which lack of mutation or carrying 100% mutation of TC0237 and TCO0668 gene.
[Conclusion] The results showed that TC0412, TC0237 and TC0668 gene may be associated with
pathogenicity of C. muridarum. The screened clones which have been matched in pair can be used for

2015, Vol.42, No.8

next function research of virulence gene.

Keywords: Chlamydia muridarum, Virulence gene, Selection, Plaque-forming assay

Az B T R SR A B 3l G 3 ) A i R [
i, YPIRARJE A (Chlamydia trachomatis, Ct)ff Ay i
PRA:-FH R G H WR IR Z —, Al 5 ERAHEA
BARE . FOIEIR . B HEEN R E I K
JEU DR, BB Ct SomHLE, BRI A
Bij 45 Ct &Y iy S fE . B 54K (Chlamydia
muridarum, Cm)J2& 1999 4E4% 557 44 AR JFAA T
DAE R FUPIRA SR T 1 3 AR Z —, i
F Cm 5 Ct RS, H Cm 76 /N RUBRYLARTY P Y
RTINS Ct AE AR AR R AR, # Cm B/
A FEIE AL TIF5E Ct BOmbIL il b = i w
il A AR A R D01

R CAER AT B, TEARIMERIR S T X iy
AR Cm AL T RS BURRE 11 B T MR8
Mo hth—25 B 52 S0 1 T B I8 S LT RE
S N AW IEE AW &2 Sii ¥ e ot eSS 27 = 0
T, KISEARR (A4 Generation 0, GO)Az A1
VW EE R (AT 24 0 Generation 28, G28)¥ WIR A& &
(Mixture), FF7E TC0412, TC0237 LA TC0668
N AW 225, 8t 2s B AL SE 50 (Plaque assay)
KM GO F1 G28 11 B v [ B AR - b A 7 L Ik
1) PCR %50 , Bk HRUH I DRI 0 4 5 v 1) B o A P
PR, LA TCO412 L Ry o3 el it , #E—2%F TC0237
1 TC0668 JEF R /2 VCHD, KB v e PR bk 4l fk
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JEHEF TR BRI Y %08, N SR BRI TR N B
RSN D RE 5T 35 SEA

1 MRS %

1.1 ##

RIFARE R ] . Cm (Nigg ¥R)FEAM GO
KAtk G28, A S AL & A/ B R AT
—80 °C., HeLa 41, ¥ [ 3 = G A st h .0 (ATCC,
cat#CCL2). KOD DNA A&, W H3EE Merck
oy RFER S F AR &, WA EE
QIAGEN /A7,

1.2 753k

121 CmH) GO K G28 Etk & EE B2 574 :
WGE s 2 Ak ) HLA G 1 A J5UA S5 14 (Elementary
body, EB), 16 000 r/min =3 &5, K EB ULHE
FH EB 24 B, FFIMAZYRE 100 mg/L I
fitf K, 145 50 °C., 200 r/min JR¥EIS, B2
FEHIIIATG DNA () RNA B4 100 mg/L)5
37 °C YEH 1 h, $i3 PRIZH H 00 A idd B R BT ik
(A FE R AIARAS, I LA il 3 (3 T4 JE R 41
F. K GO Al G28 B4 N4 45 5 GenBank
FEAMIR CmNigg BRI F41(NC_002620.2)i8
1 Burrows-Wheeler alignermem algorithm 3X{4-#E1 T
FEXT o B X &85 S K 358 [ 4 i 25 0 BT A Genome
Analysis Toolkit #1 MathWorks MATLAB r2014a
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1.2.2 E=RERERASTHFE GO & G28 HIE mhE
Btk : L 8x10°4~/mL 1) MyCcoy i i Fiii% 6 LAk,
fifi 12-24 h NAIMEFERE IR B 95%. & 2 KALH BT
BLIRIERER Cm GO BY G28 YL ik 4
ML, FFF s Edrbric. BYJEF 37 °C E
4-5h, WFFIREEFRM, A 2 mL/ALMBNEHIRE =
I FEBUREERE)S, #hFE 3—4 mL/ALAYANIES IR
(DMEM+10% i 25 ML 15 +1% T T ), 4kSe & T
37 °C BRI RE SR 5-7 d IE A B, S BEE A,
PRIBCE M 0] W XA Z A 5 Y BN ZS BE, GO il
G28 PRI 4070 25 BESEA T 3BT RN %6 o K525 BE
7T 100—200 pL ddH,0 J& , Jin 7K B B B R IR % i A
Y, 50 L (IIAZREE 1%01%) SDS)EFifliZk Hi 24
fi# 5-10 min, FIfF PCR Bitk, FIRMET-80 °C
PR TR EAY 1S . 4ifk,

123 GO 1 G28 THHRMWERLE: B
GenBank 2Ly Cm #FrifERR Nigg ) TC0412 .,
TC0237. TCO0668 FEKF41, 4ilixit 3 E5[9H
FHRAZ B 3 ALY (& 1), PCR Jx
LSRR 25 pL: Cm BANZSEEAE AR 2 uL, 5l
) P11 P2 (& 50 pmol/L)4% 0.5 uL, KOD DNA
RAME0.5 uL, 10xPCR ZZH 12.5 L, 10xI458
¥ 10 pL, dNTPs (10 mmol/L) 5 pL, ddH,O 4 pL.
PCR J"Hi254%: 95 °C 3 min (TC0412 %A 94 °C
2 min); 95 °C 155 (98 °C 2's), 55 °C 30 s (60 °C
15s), 68 °C 3 min; 35 PMEH; 68 °C 10 min, HX

5 uL ¥ G2 1 %I R R UK e AR, Bl
Bk, gy 3774 DNA 4lifk 248
W gtk #EFT PCR =W i e P 2 0 o AR A
T # 2R ) Q20 B CFH Ty 1200 J 3 MRS 32 1) I (L)
FISF-#2 FEJ Wy PCR P=#4li i, FE0fik i Go Al G28
) B R TR -
1.2.4 GO F1 G28 B fEEMRAYI4H  SEILAEE
R 00 e ] i g ok 2ok BT I T AR .
PCR %28 by B B DA R PO A R4 756 AR BEIE
RS DAt — 2P alifb i . LA TC0412 FEHRENAR
HE, KA W R T A, RAETA R
TR RRAYSERT |, Fi2IE TC0237 1 TCO668 (13
[RITR X6 B B s R TR RR E— 2D A 4 DS . e —
MCERER R, $&W 778 Hela 4B
PRREFE, BZLUORIE R Cm 7K IR EB f4k
AU gk 2 R B v e B AR B B T
PERRIE T4k, BRI 4lifk EB &R 4243t
PREGERAE, PR e EANFEE. /T
EB L) 1 mL SPG ¥ # &5 70 B 80 °C {17
2 GREGH
2.1 Cm iR GO FUR Sk G28 B3 LAEE
7l B B E 5838

SIERAMFLER B/, 5 GenBank FE/AR
1 Cm brufERE Nigg #RAHEL , ARSI = -7 HY Cm 3R
A GO HE iR G28 [AIFE1E 23 K A [A]
(F 2), TEXSLELN R, TC0237, TC0412 2 TCO668
FEIR A IX A BH . TC0237 FERAEER 277310

#1 AT TC0412. TC0237 F1 TCO668 EFE KI5 |45
Table 1 The primers for amplification of TC0412, TC0237 and TC0668

Primer Sequence (5'—3") Size (bp)
TC0412 P1 GCAGTCACCATGGATGTTACTAG 23
TC0412 P2 AAGAATACCCCATACATTCCTGT 23
TC0237 P1 CACTTAAAAGAAAAGGGGTTAAATAATA 28
TC0237 P2 TGTTTACAATGGGCCCTATTATCTAGG 27
TC0668 P1 AAAACTTATCCTTTCCTCTCC 21
TC0668 P2 CGCATGAAACGCGAAGGAG 19
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%2 C.muridarum EA&RK GO B E=kk G28 BUE F BN F L 3eE R

Table 2 Genome alignment of C. muridarum G0 and G28

Nucleotide mutation Nigg GO’ Nigg G28° Gene location Codon mutation Protein mutation Mutation type
G126406- 93.11 94.51 Intergenic
-126416A 90.35 81.59 Intergenic
A126475- 95.84 93.18 Intergenic
-141409A 93.71 93.29 TCO0118 Non-CDS
---169449TTT 90.91 90.81 TCO0138 ATT->ATT 126M AA Insertion
G277310C 0 100.00 TC0237 CAA->GAA QI17E Conservative
T403623A 100.00 99.89 TC0341 TTA->TAA L341%* Nonsense
A403624C 100.00 99.90 TCO0341 TTA->TTC L341F Conservative
T403652C 99.86 99.91 TC0341 TCA->CCA S351P Missense
A404884- 98.43 98.66 TC0342 CAA->CAT Q313H Frameshift
G472759A 6.21 0 TCO0412 ATG->ATA MIM Silent
T472827G 6.64 0 TCO0412 TTA->TGA L24* Nonsense
-472840T 12.13 51.63 TCO0412 ACT>ACT T28T Frameshift
-472921C 7.43 2.75 TC0412 TAT->TAC YS55Y Frameshift
C472961T 17.12 0.47 TC0412 CAG->TAG Q69* Nonsense
G473018T 7.37 26.12 TC0412 GAG->TAG E88* Nonsense
-473191T 7.53 9.22 TC0412 TCT->TCT S145S Frameshift
C543343- 542 29.94 Intergenic
G797659T 0 6.39 TC0668 GGA->TGA G216* Nonsense
G797977TA 0 26.09 TC0668 GGA->AGA G322R Missense
G846474- 98.41 98.00 TC0708 TTG->TTG MIM Frameshift

F: 1: Cm GO PRAFEREMZREA(%); 2: Cm G28 FIEAFER AR (%); *: TAELILEWT; -0 1AL - 3

AL SRR B e . BRL B AR A, U0“G277310C 2R 5 277 310 SIBIEALS H G BN C; “G126406-"FR
55126 406 (EBRIEN S AT G Bk T 5 “-126416A” /R4S 126 416 SBRIEN SAMEA T —14 A

Note: 1: Mutation rate of a certain gene in C. muridarum GO (%); 2: Mutation rate of a certain gene in C. muridarum G28 (%); *: Stop coden;
-: One base site; ---: Three base sites; Nucleotide mutation include base substitution, base deletion and base insertion, such as “G277310C”
means base G had been substituted by base C in 277 310 base site, “G126406- means base G had been deleted in 126 406 base site, while
“-126416A” means base A had been inserted in 126 416 base site.

SIIENIE b, AATERRIE R G OB R
ZIRETE GO SRR 0, T8 G28 hRASR Ny
100%; TCO0412 JERAFAEZFRASRA, Forfr,
“_472840T ¥ A RALFE GO H AL KA 12.13%,
1E G28 W AEF2) 51.63%:; 1 TC0668 Ik FI 77
2 FRRAE, “GT9T9TTA” RARAEAE GO HHRAEHN 0,
£ G28 HRALHRL) N 26.09%
2.2 CmGO #1 G28 B R EEHKAVRIS R HEER
1 ':/-—‘:E

2525 BEE L SL B0 W) GO Je3E3545 T 44 132 B
FEdh, G28 BAS 67 Iy BhkEdh o I iy A
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i il 25 AR Y PCR A4, H1 TC0412 LR 544
B, #5 PCR =Ny B o HOR Al AR e i
HE— 20 45 545 NCBI Y ORF Finder 4347 - %F
HEE 75 (Proteiform)iFF 14341, 4 TCO412 P
BRSO, PITRAAESL 18 1 GO K 38 1y G28 =%
BERE S M BATIRE R, it ORF Finder 43 Hr B/,
X 56 Y HA VTR RRIY TCO412 JEF A 43K 8 FhE
J:#, LA GenBank /AMRfY Nigg [751 S HE(AD),
HRAE X R PAHDGE, srSilan4i o Bl B2, B3,

Cl. C2. DI, E1 X% G1 (K 1). ¥ 56 {5 sip
FRAY PCR it i 14 TC0237 Al TC0668 5|14 T
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PCR ¥"# . MIFF%E, 45RE/R, TC0668 F:HTE
i B (4 PR L R BRI R P LA TG 2R . “G322R7 AR LA
“G216%72875 3 PR AEAE , TC0237 JE K ZE Rk 14
TR R AR LATC AR | “QUITE 2 AR FPIE
KAFTE. 56 (rHRFeEREA T TC0412, TC0237 K
TCO0668 ik [F 7Y Gkl 25 5 B 25 ik 3 s,
23 RIEMBEEERERASEREEEEANF
£

¥ 56 A TIBERERIY TC0412, TC0237 I
TCO0668 J& K 7 5| 47 /3 Mt &b o LA [R) o 78 551 i)
TCO0412 WPk —4, #HM TC0237 JEHA/J
“QII7TE”R7AEY TC0668 FLRA/J“G322R" KA
ATVCHECAY S, 35 UM B AR 50 ] — S B 4
20 VUREL, FRAAERL 3 i TC0412 3 KA1 514
JAr ek, 435k B3, D1 Al E1. B3 4l AR
i TC0237 KLPRIFI TCO668 i K 575 fit UL g J52 | 43+
B 3a, 3b, 3¢ =N ; D1 AP US4 TC0237
5 TC0668 F:H R 2848/ AN RAL Y 6a Y5 6¢c 41; El

HEAIL TC0237 Z7AE/ANFAER) Ta 5 To 4. Hiog
BERR AR LU 4 FTon . Srdl e 7E4S 4 25 Pk
—MRAEEHFY . i, FRRSIEEAM)T S
UESE R A TERE R bR, AT SR T 2K

Al Standard
Bl MIM

B2  Unique 1*
B3 T28T

Cl YS55Y

C2  Q69*

D1 E88*

E1 S145S

G1  Unique 2**

Bl 1 56 HHREEREN TC0412 EEXRNAERES
Figure 1 TCO0412 corresponding proteoforms to their
genotype from 56 plaque-purified clones

FE: Unique 17: “T473758-"SLH 27, %5870 H S E ML 1
13441780728 5 Unique 27 : “T472758g 3L 578 | %574
FEGASEE B M 2R T AR

Note: Unique 1": Gene mutation “T473758- which result in

“I3441” protein mutation; Unique 2"": Gene mutation “T472758G”
which result in “M1stop coden” protein mutation.

3 56 M EFEMEEMKA TC0412, TC0237, TCO0668 EF A5
Table 3 Genotype of 56 organisms characterized with TC0412, TC0237 and TC0668

Plg# TCO0412 TC0668 TC0237 | Plg#  TC0412 TCO0668 TC0237 ! Plg#  TCO0412 TC0668 TC0237
G0.1  S145S - - G283  T28T - QII7E | G2845  T28T - QI17E
G02 13341 - - G284  ES8*  G322R  QIUITE | G2846  E88*  G322R  QIITE
G03 13341 - - G285  T28T - QII7E | G28.48  T28T - QI17E
G04 13341 - - G286  T28T  G322R  QII7E | G2849  T28T - QI17E
G0.5  S145S - - G28.7  T28T — QII7E | G2851  MI* G216*  QII7E
G0.6  MIM - - G288  ES8*  G322R  QII7E ! G28.52  [E88*  G322R  QII7E
G0.7  Y55Y - - 1 G289  S145S - QII7E | G2853  T28T - QI17E
G08  Y55Y - - G811 T8T - QII7E | G2854  T28T  G322R  QIITE
G0.10  T28T - - 1 G2812  ES8*  G322R  QII7E | G28.55  ES8*  G322R  QIITE
G0.11  Y55Y - —~ 1 G28.14  ES88*  G322R  QII7E | G28.56  T28T - QI17E
G0.13  T28T - - 1 G2825 ESS*  G32R  QII7E | G2857 T28T  G322R  QIITE
G0.14  Y55Y - - 1 G2830  T28T - QII7E | G28.58  T28T - QI17E
G0.16  MI* - — 1 G2838  S145S — QII7E | G2859  T28T  G322R  QIITE
G0.17  S145S - ~ 1 G2839 ES8*  G322R  QIITE | G28.62  T28T - QI17E
G0.18  MIM - - G840 YS5Y - QIITE | G28.64  E8*  G322R  QIITE
G020  Q69* - - 1 G2841  ES8*  G32R  QII7E | G28.65  T28T - QI17E
G021  E88* - - 1 G2842  T28T - QII7E | G28.66  S145S - QI17E
G022  E88* - - | G843 S1458 — QII7E | G28.67  ES8*  G322R  QII7E
G282  MI* - QII7E ! G28.44  ES88*  G322R  QIIJE !
e —: %Y GenBank FAMIIFHIGER X —2, TTHEMZEAR; *: ZiL%HT.

Note: —: No mutation comparing with the sequence published on GenBank; *: Stop coden.

http://journals.im.ac.cn/wswxtbcn



1566

WY %383 Microbiol. China

2015, Vol.42, No.8

x4 BEERERIRIE TC0412, TC0237 & TC0668 921557

Table 4 Groups of isogenic clones based on TC0412, TC0237 and TC0668

Group TCO0412 type TC0668 G322R mutation TC0237 Q117E mutation Matching plaques

3a B3 = = GO0: 10, 13
3b B3 = G28: 3, 5,7, 11, 30, 42, 45, 48, 49, 53, 56, 58, 62, 65
3c B3 4 G28: 54, 57, 59
6a D1 = = GO: 21,22
6¢ D1 + A G28: 4,8, 12, 14, 25, 41, 44, 46, 55, 64, 67
Ta El = = GO0: 1,5,17
7b El = A G28: 9, 38,43

3 Wi HERR(NC_002620) AL, TERFERLLFH FAFEZ

T AR JFUATE R 25 T RE RO BIFSE , WS4 1T]
C A B Wi R T 152 5K FEARS0R AT 0B 15
DRl o AELH A 5 A2 A8 38 o AR b R BB~ B )
FEN, Tok ARG HEREEORILE . AR EREUR AN
IEER X R A T LR R b5, AR R B
FUREEH , AR UL TR EURPLE ) R AR
B, RAB R REAT, MEYRE RS2
HEZWAR)G, IS Bmss sk, RHE
SR, ATRE S YIRNEIRSNG IR, il i PR R
A, KReR T AR EEMEES A E, Biks
L Z R IEIMERG 5 ARPE S G B A MRAH
Ho, EoRAE S & T, RS IR 2 A UL
BATERTIIFSE TAED, DAL E RN Cm br
AR Nigg HEAMIFA 4 N Generation 0
(GO), IR TEIRIMREE S5 T Wi SR ARTR 56 28
fR(G28). ALY IRUE, G28 5 GO AL, Xt
/N EARFEIE I EUR RE T RRRRIR, IERA ST
BB R TEILEERE I, R TS0
T S50 56 DR R BIL A s TR R A 2K

Fb 5 I PR 2 2 ol AT RT LK 4 58 AL £ B X 4
Rt i ST R G AT . XTI &
FIIBIFTY , 125 AT DAPRs S e Wi ) A i T A
A8, BRI S E R TOLR U, ik, A
SCRFH T 4 DR 20 e A b 50 35 R 4 2 43 A 1 3R
W& A TRE 7 R DR 0 08 o 38 e e ot 4 R A
JFEEXT, GO Fil G28 Hitk H 244 ) CmNigg [T AR
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ANBLR G 5, Horh GO Fl G28 7E I PR 587 4
R GRAGHNAR b I 2 5 (3 2) o HEBR DN Py R B A
RIIRZE, GO Al G28 7E 3 AbFER 57 AW B2
S, A (1) TCO412 f«“-472840T RAL , 1%
AERMERE GO R IR LR 12%, MTEMH:
t G28 LHIIMHERL R 51%; (2) TC0237 [
“G277310C7 R4S, L FETEARERR GO I B A4
RJLIE 0, MrFEMA G28 B R JLT
100%; (3) TCO0668 f“G79797TARAY , %A
GO AR ILIE 0, T7E G28 L BLMIHERL
26%. ZE LA, XFF Cm Eik GO Al G28 8 /12
SERPLE, FRATAEZI TC0412 (-472840T) .,
TC0237 LA K TC0668 Ik K Jr i b A TR AMSE . {HIR]
I, R 4 R R AT, GO Fil G28 1
R, EXEEREN MR R6E, T
ARAT B — D PR LA f 0 5 R R AR TE 5Kk < 4
“J67. I, FAIXF GO F1 G28 IRAHE AT vE
et AT ke i

23 I B 5% 36 2 ) FH 5 26 B A O 1 3 240 P 1Y)
o BE LB BUR 2 AN, 3 — B R AR S
S AN LA A IR J A IR AT LS B AR,
— NS R — N R B S R, R
TS, 3 o P s BRI AT 4075 —
AR EB S 5E LA AR TR . IR ZS B A%
SR GO F G28 HrWI AL e AR AT 111 128 BEFE i
R M E LRI A, IR ORI RERE S S, D
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eI PR SR AN 11Ty AR AR 1 i
TCO412 FEH YA TRAE. 45BN, 56 (s BE
SRR 25 R sl B s, HARASRY 8 Fh TCo412
FASH BRI BITR AL PR “T472827G 7587
Gh, H 6 Fh A SIRZE TCO412 KGN ZE AR
o AL, FEABEREST, ALK 2 Fiogh
() TCO412 57581, BI«“T473758-"5 A8 FIR 10 {3758
SR ZERAR . LI TC0412 FEIR N S8 PR T
GE R R I T IR G SR SC I L KRR, 2546 56 1
FEfh TC0237 K TC0668 FEKRIGIH U ELE R, i
ZORIRTET GO £ G28 1Y 56 1y BT BRI FREE AR,
FEARPE TCO412 (FEHRTLG, 56 (FEA i T
RO A 3 A S2Ee A .

EAF T A PO 0 B s AR b, 7
TCO0412 FHE[RIBEAl i —254% TC0237 & TC0668 %k
[RITR Ar2HDC G, SEARYE S I A R TR I, 7
GO 1 G28 (4 SEH 741 i, TC0412 Bl
ZIERRIRE S, BRI AR LR R, X
VLR TC0412 LA ZEARMERMAR, PRI B A=
Al TCO0412 B ¥k 09 v REPE A K5 I TC0237
“G277310C"RAAE GO HFHERK<0”, 7£ G28 2k
“100%”, ULHHRA GO BRI TC0237 Bf 547,
KB G28 HkkH TC0237 4% A4 [E R EL R 98748 5[]
FE, TC0668 “G797977A” LN RAMMEARIE GO Hkk
Hoe0”, TAE G28 il 25%. AHXT T TC0412
M, ARA A P DR M A 0 K 58 A8 78 PRy e 1) ]
REME S R, A B 0y i 4% MR BB 7. 2 AT TC0237
TC0668. TC0412 JEKIHREMITRIMR, SL0 2
Jrge: UL TC0412 AH[RIFE R B A oy gl AR PE , HE7
TC0237 F1 TCO668 Fk [K] 2 57 76l P v B R AR AL 51 , i)
HH BN R R

TATEVF R P ESREBLT 8 FhZSHI TC0412
FE A, HE I AT & B-472840T 5 A48 fr AT
WEFEANEL, 38 2 A R A B IR o7 B4 A T3 e
el EHESRAS N, FEIMAS SR 1 I, Al
A g B (D RE AR Ak X — S FE Ct HP S8 THIE
52, Ct i) CT135 LK 5 Cm ) TC0412 M [a]JE 741

CT135 1€ 152143 SHIEA BAf A S HE T /& H
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