Fal Y

’;‘“‘%Q HOKKAIDO UNIVERSITY

N

A characteristic of polymorphic membrane protein F of Chlamydia trachomatis isolated from male urogenital tracts in

Title Japan
Author(s) Yamazaki, Tomohiro; Matsuo, Junji; Takahashi, Satoshi; Kumagai, Shouta; Shimoda, Tomoko; Abe, Kiyotaka;
Minami, Kunihiro; Yamaguchi, Hiroyuki
Citation Journal of Infection and Chemotherapy, 21(12), 842-848
https://doi.org/10.1016/j.jiac.2015.08.016
Issue Date 2015-12
Doc URL http://hdl.handle.net/2115/63949
Rights ©2015, Elsevier. Licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International
4 http://creativecommons.org/licenses/by-nc-nd/4.0/
Rights(URL) http://creativecommons.org/licenses/by-nc-nd/4.0/
Type article (author version)

File Information

J Infect Chemother 2015.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

Yamazaki et al

A characteristic of polymorphic membrane protein F of Chlamydia trachomatis

isolated from male urogenital tracts in Japan

Tomohiro Yamazaki*®, Junji Matsuo®, Satoshi Takahashi®, Shouta Kumagai®,

Tomoko Shimoda®, Kiyotaka Abe®, Kunihiro Minami¢, and Hiroyuki Yamaguchi®*

“Department of Medical Laboratory Science and “Fundamental Nursing, Faculty of Health
Sciences, Hokkaido University, Kita-ku, Sapporo, Hokkaido, Japan
PResearch Fellow of Japan Society for the Promotion of Science, Kojimachi Business
Center Building, Chiyoda-ku, Tokyo, Japan
‘Department of Urology, Sapporo Medical University School of Medicine, Chuo-ku,
Sapporo, Japan

*Toho Obstetrics and Gynecology Hospital, Higashi-ku, Sapporo, Japan



Yamazaki et al

*Correspondence: Hiroyuki Yamaguchi, Department of Medical Laboratory Science,

Faculty of Health Sciences, Hokkaido University, Kita-ku, Sapporo, Hokkaido, Japan

Tel: +81-11-706-3326; Fax: +81-11-706-3326; e-mail: hiroyuki@med.hokudai.ac.jp

Keywords: Chlamydia trachomatis, polymorphic membrane protein F (PmpF), male,

phylogenetic analysis, polymorphism



Yamazaki et al

ABSTRACT

Although sexually transmitted disease due to Chlamydia trachomatis occurs similarly in

both men and women, the female urogenital tract differs from that of males anatomically

and physiologically, possibly leading to specific polymorphisms of the bacterial surface

molecules. In the present study, we therefore characterized polymorphic features in a

high-definition phylogenetic marker, polymorphic outer membrane protein (Pmp) F of C.

trachomatis strains isolated from male urogenital tracts in Japan (Category: Japan-males,

n=12), when compared with those isolated from female cervical ducts in Japan (Category:

Japan-females, n=11), female cervical ducts in the other country (Category: Ref-females,

n=12) or homosexual male rectums in the other country (Category: Ref-males, n=7), by

general bioinformatics analysis tool with MAFFT software. As a result, phylogenetic

reconstruction of the PmpF amino acid sequences showing three distinct clusters revealed

that the Japan-males were limited into cluster 1 and 2, although there were only four

clusters even though including an outgroup. Meanwhile, the phylogenetic distance values

of PmpF passenger domain without hinge region, but not its full-length sequence, showed
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that the Japan-males were more stable and displayed less diversity when compared with the

other categories, supported by the sequence conservation features. Thus, PmpF passenger

domain is a useful phylogenetic maker, and the phylogenic features indicate that C.

trachomatis strains isolated from male urogenital tracts in Japan may be unique, suggesting

an adaptation depending on selective pressure, such as the presence or absence of microbial

flora, furthermore possibly connecting to sexual differentiation.
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1. Introduction

Obligate intracellular bacterium Chlamydia trachomatis is a causative agent of

sexually transmitted diseases, leading to serious complications involving infertility (e.g., in

females: ductal obstruction, pelvic inflammatory disease, tubal occlusion; in males:

testicular atrophy, epididymitis, orchitis)[1-6]. Chlamydial infection occurs similarly in

both men and women. However, the female vagina with microbial flora differs from that of

male urogenital tract without the flora anatomically and physiologically [7], suggesting that

C. trachomatis strains would be subjected to different selective pressures, possibly leading

to specific polymorphisms of the bacterial surface molecules depending on sexual

differentiation. To date, most studies of C. trachomatis bacterial traits have focused on

strains isolated from women, whereas the study of bacteria from the male urogenital tract

has been hindered by difficulties in the isolation of organisms. Meanwhile, accumulating

evidences have revealed a high-definition phylogenetic marker, polymorphic membrane

protein (Pmp), which diversifies into nine Pmp families (A-I) in C. trachomatis [8-13].

Proteins within the Pmp family generally exhibit the properties of type V secretion systems,
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which include: an N-terminal signal sequence associated with transport across the plasma

membrane, a C-terminal B-barrel domain embedded into the outer membrane, and a

passenger domain exposed to the surface of outer membrane across the channel formed by

the B-barrel structure, connected through a hinge region (See Fig. 4, top scheme) [14]. Thus,

the surface exposure of the PmpF molecule indicates that it could be strongly subjected to

host-selective pressures such as microbial flora [15]. In fact, phylogenetic studies of pmp

genes found that among them pmpF exhibited the greatest genetic diversity, both at the

nucleotide and amino acid level, among C. trachomatis genital strains [13, 16].

In the present study, we therefore evaluated polymorphisms in PmpF of C.

trachomatis isolated from male urogenital tracts in Japan, when compared with those

isolated from female cervical ducts in Japan or homosexual male rectums in the other

countries, by a general bioinformatics analysis tool with MAFFT software.

2. Materials and methods



Yamazaki et al

2.1 Bacterial strains and PmpF amino acid sequence information

Forty-two PmpF amino acid sequences of C. trachomatis strains were used for the

study; these included strains isolated from male urogenital tracts in Japan (Category:

Japan-males, n=12), female cervical ducts in Japan (Category: Japan-females, n=11) and

reference (Ref) strains isolated from either homosexual male rectums or female cervical

ducts in other countries (Category: Ref-males, n=7; Ref-females, n=12). Regarding this, we

selected the Japan-female strains with ompA genotypes coincident with the Japan-male

strains. At the beginning, nineteen strains of C. trachomatis isolated from male urogenital

tracts in Japan were purchased from the Japanese surveillance committee, consisting of the

Japanese Society of Chemotherapy, the Japanese Associations for Infectious Diseases and

the Japanese Society for Clinical Microbiology (Tokyo, Japan). Meanwhile, twelve of these

strains only successfully propagated in HEp-2 cells (Strain numbers: 54, 404, 414, 419, 440,

441, 519, 520, 626, 627, 664, and 687) were used for the study (category: Japan-males)

(See below) [17]. As a homosexual male reference group, seven of the male strains

obtained from rectums in the current study (Strain numbers: 70, 150, 2923, 6276, 9301,
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9768, 11023, 11074, and 11222) that has been reported previously [18], were also used for

the study. Furthermore, as female strain groups, eleven of the female strains used in the

present study were previously isolated from Sapporo, Japan (Strain designations: nv266,

nv283, nv287, nv307, nv381, nv399, nv44l, nv4l7, nv437, nv443, and nv448), as

previously reported [19] (Category: Japan-females); the other 12 female strains (Strain

designations: CS-431/04, 1-174, 1-149, 1-24, CS-190/96, 1-139, CS-121/96, CS-490/95,

S-91, 537C-05, S-141, and CS-500-96) had also been previously reported [11, 16]

(Category: Ref-females). The origins and accession numbers of all of the strains are

summarized in Table 1. Fig. 1 also shows the difference of geographical locations between

the Japan-male strains (isolation places spread in whole Japan) and the Japan-female strains

(isolation places limited in Sapporo, Japan).

2.2. Bacterial growth condition

As mentioned above, the strains were propagated in HEp-2 cells, cultured with

DMEM supplemented with 20% FCS and antibiotics (10 ug/ml gentamicin, 10 ug/ml
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vancomycin and 1 ug/ml amphotericin B) (Sigma, St. Louis, MO, USA) [17]. In brief, The

infected cells were harvested at 72 h after infection, and stored at —80°C. The cell

suspensions were disrupted by freezing-thawing and centrifugation at 400 x g to remove

cell debris, and then the bacteria collected by centrifugation at 1,000 x g were resuspended

in sucrose—phosphate—glutamic acid buffer (0.2 M sucrose, 3.8 mM KH;PQO4, 6.7 mM

Na,HPO, and 5 mM L-glutamic acid). The bacteria were stored at —80°C until use.

2.3. Phylogenetic determination, sequence identity and conservation analysis

For determining ompA and pmpF sequences, bacterial genomic DNA was extracted

using a High Pure PCR Template Preparation Kit (Roche, Indianapolis, IN), according to

the manufacturer’s instructions. Extracted DNA was amplified using High-Fidelity Phusion

DNA polymerase (Thermo Fisher Scientific Inc., San Jose, CA, USA) and specific primer

sets for ompA (for genotyping) and pmpF, according to previous studies [13, 19]. The

primer sets are described in the supplementary material (Table S1). The amplified products

were separated by agarose gel electrophoresis and visualized by ethidium bromide staining.
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Amplified products were excised from the gel using the FastGene Gel/PCR Extraction Kit

(NIPPON Genetics, Tokyo, Japan) according to the manufacture’s protocol, and sequenced

by Macrogen (Macrogen, Seoul, South Korea). Obtained all nucleotide sequences were

deposited to DNA Data Bank of Japan (See Table 1). Phylogenetic analysis, along with

determination of pairwise distances, sequence identity analysis and conservation analysis

were conducted using MAFFT version 7 software (http://mafft.cbrc.jp/alignment/software/)

[20]. For phylogenetic analysis, four C. trachomatis L1-3 strains (accession numbers:

AY887659, AY887660, AY887661, AY887662) were used as an out-group.

2.4. Prediction of PmpF domain structure

The PmpF domain structure of C. trachomatis strain UW-3 (genotype D) (accession

number: AY887648) was also predicted using SMART  software

(http://smart.embl-heidelberg.de/) [21].

10
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2.5. Statistical analysis

The average pairwise distance values for each of the categories (Japan-males,

Ref-males, Japan-females and Ref-females) were defined as the phylogenetic distance

values and were compared between these categories. Variance of the data between the

categories was assessed by one-way analysis of variance and multiple regression analysis

(one-way ANOVA). Comparison of the data between the categories was assessed by

Bonferroni's post-hoc multiple comparison test. A P value <0.05 was considered

significant.

3. Results

Phylogenetic reconstruction of the PmpF amino acid sequences revealed three

distinct clusters with no out-group (Fig. 2). Interestingly, all clusters (clusters 1-3)

contained Ref-males, Japan-females and Ref-females, but did not Japan-males; all of the

Japan-males were seen in phylogenically distinct two branches (cluster 1 and 2), although

11
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there were only four clusters even though including an outgroup.

To investigate this further, phylogenetic distance values were determined and

compared between the categories. At first, full-length amino acid sequences of PmpFs were

compared. However, as a result, there was no significant difference of the phylogenetic

distance values among the categories (Averagetstandard deviation: Japan-males,

0.147+0.178; Ref-males, 0.192+0.204; Japan-females, 0.171+0.194; Ref-females,

0.166+0.200) (Variance: p=0.798, one-way ANOVA; Comparison: See Fig. 3A,

Bonferroni) (Fig. 3A). Meanwhile, it is likely that such total average distance values in the

full length PmpFs could not show the presence of diversity accurately because of uneven

distribution of diversity in the sequences. In fact, as mentioned above, PmpF type V

secretion systems consist of two distinct structures including a C-terminal 3-barrel domain

embedded into the outer membrane and a passenger domain exposed to the surface of outer

membrane across the channel formed by the B-barrel structure, suggesting the surface

exposed portion across outer membrane subjected to more host-selective pressures [14].

Accordingly, passenger domain amino acid sequences of PmpFs (approximately 670 amino

12
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acid residues, excluded "hinge region” with similarly variable sequences between males

sand females), possibly with more diverse, were compared as the next step. As a result, it is

expected that the Japan-male values was the lowest among the categories and more

importantly that there was a statistical significant difference of the distant values between

the Japan-males and the other categories (Averagetstandard deviation: Japan-males,

0.0002+0.0005; Ref-males, 0.0219+0.0213; Japan-females, 0.0198+0.0227; Ref-females,

0.0152+0.0211) (Variance: p=2.286E-09, one-way ANOVA; Comparison: See Fig. 3B,

Bonferroni) (Fig. 3B).

Finally, sequence alignments constructed using MAFFT software were compared

between the categories, and the levels of sequence identity and the conservation of specific

moieties on the PmpF molecule were analyzed. As a result, all the categories showed

similar levels of heterogeneity on the hinge sequence (between the passenger domain and

the B-barrel domain) and the B-barrel domain with minimal substitutions (Fig. 4) (also see

supplemental data for high-resolution images, Fig. S1). Meanwhile, in contrast to the other

categories, the passenger domain sequences without hinge region from 670 to 762 amino

13
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acid residues in the Japan-males were completely conserved, except for a specific amino

acid substitution identified in the signal sequence [amino acid at position 3 (K to E); 626

strain only] (Fig. 4, Japan_males) (also see supplemental data for high-resolution images,

Fig. S1).

Thus, the findings indicated that the PmpF amino acid sequences of Japan-male

strains used for this study are very unique with less diverse, suggesting that selective

pressure on C. trachomatis in the male urogenital tract may be less than in the female

cervical ducts.

4. Discussion

It has previously been established that the PmpF C-terminal B-barrel domain

embedded in the outer membrane shows clear evolutionary conservation, supporting the

function of this domain as a critical channel [13, 14]. In contrast to the B-barrel domain, the

PmpF passenger domains have been shown to undergone amino acid changes throughout

14
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evolution because of surface localization [13-15]. Thus, polymorphism of the PmpF

passage domain, which is exposed to strong host-selective pressures, has been thought to be

a candidate high-definition phylogenetic marker [8-13]. The Japan-female strains isolated

from cervical ducts with microbial flora were very diverse in agreement with the

Ref-females as well as previous findings [12, 13]. Correspondingly, the homosexual male

PmpFs of C. trachomatis strains isolated from rectum with microbial flora were similarly in

diverse as well as female PmpFs, supporting our hypothesis. Meanwhile, this is the first

study to analyze Japanese-male PmpFs, and the findings were contradictory to the female

and homosexual male data, suggesting that the C. trachomatis strains isolated from male

urogenital tract may be very unique.

At this time, the rational reason why only the Japan-male PmpFs is more stable/less

variable remains unknown. Meanwhile, we speculate that distinct selective pressures, such

as anatomical feature either with or without normal microbial flora, may target the PmpF

molecule, possibly connecting sexual differentiation. In fact, the previous evidences

showing that in contrast to ocular strains vaginal microbial flora could allow C. trachomatis

15
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urogenital strains to escape IFN-gamma-mediated eradication and establish persistent

infection [18, 22], is supporting our speculation. In addition, since it has been reported that

C. trachomatis appears to reveal a slow in vitro adaptation to cells [23], effect of short-term

laboratory propagation on C. trachomatis genomic mutations is thought to be minimal.

It has generally been believed that chlamydial sexually transmitted disease results

from reciprocal bacterial transmission between partners. Meanwhile, although this research

was a small scale study with limited data, our data propose a possible feature that some C.

trachomatis strains inhabited in urogenital tract of male with less selective pressure, such as

lacking normal flora, may be nascent, however after transmitted to female urogenital tract

becoming more diverse through adaptation to vagina with microbial flora. In addition, the

fact that in contrast to the Japan-female strains the Japan-male strains used for this study

were isolated from geographically distinct places in Japan, also support our hypothesis.

Meanwhile, since it cannot deny the effect of the presence of commensal bacteria or

co-infected pathogens on C. trachomatis genetic changes, further study should be needed to

clarify these possibilities.

16
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In conclusion, our study for the first time reported a comparison between PmpF

sequences derived from C. trachomatis-infected males and females, showing a novel

finding that the male PmpF in Japan is more stable with less diversity. Our findings indicate

that PmpF passenger domain is a useful phylogenetic marker with high resolution to easily

define C. trachomatis strain diversities or their evolution, and more importantly suggest

that C. trachomatis strains may adapt to urogenital tract with less diversity because of

lacking of microbial flora, possibly connecting sexual differentiation. Further, large-scale

studies of C. trachomatis strains isolated from male urogenital tracts with whole genomic

analysis are now required to investigate these host-specific adaptions in more detail and

therefore better understand chlamydial pathogenesis.
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Figure legends

Fig. 1. Location map of C. trachomatis strains isolated from males (closed circular) and

females (open circular) in Japan.

Fig. 2. Phylogenetic tree of the PmpF amino acid sequences showing PmpF diversity. The

tree was constructed using MAFFT software with neighbor-joining tree topologies (See the

text) [20]. The PmpF sequences of 24 distinct bacterial strains are included [Japan-males

(male: M), n=12; Ref-males, n=7; Japan-females (female: F), n=11; Ref-females, n=11].

Closed circles, Japan-males. Closed triangles, Ref-males. Open circles, Japan-females.

Open triangles, Ref-females. Letters in parentheses represent ompA genotypes. Letters and

numbers in parentheses represent accession numbers. Also, see Table 1.

Fig. 3. Comparison of the phylogenic distance values of the PmpF of amino acid sequences,

full length (A) and 670aa-passenger domain (B). The average pairwise distance values for

24
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each of the categories were defined as phylogenic distance values and were compared

between the categories. Values into boxes show statistical analysis values. Refer to the text:

Phylogenetic determination and statistical analysis. *p<0.01, statistical significance.

Fig. 4. Assessment of sequence identity and conservation moieties within the PmpF amino

acid sequences. Alignment construction, sequence identity and conservation analysis were

performed using MAFFT software [20]. The PmpF domain structure of C. trachomatis

strain  UW-3  (genotype D) was predicted wusing SMART  software

(http://smart.embl-heidelberg.de/) [22] (Top scheme). Refer to the text: Phylogenetic

determination and statistical analysis. \Vertical lines into sequence boxes (*) show less

conservation with low % identity.
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Fig. S1: high-resolution images showing PmpF amino acid sequence alignment
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#NETDILOFRRFTFD) N 1T AGARY VGTGDMEINRGGAL YA TT [ TL TGNR TLJF INNM3GDCGGA I3 ADTQIS ITDTYEGILFENYHTLWH P
#NETDILOFRRFTFD) WLDP gL ITACHT ACT LRGN TOTA IFENS) AGARY VGTGDIMEINRGGAL YA TT T TL TGNR TLJF INNM3GDCGGA I3 ADTQIS ITDTYEGILFENN HTLW H IPBTQARNMARGGA ICSERDLCS ISNNEGP T WRN tNOGCE
ANETDTLOFRRFTFSDI WLDE L ITACHT ACTIEGN TOTOTFENS) AGARYVGTGDNEENRGGAL YATT I TL TGNR TLJF INNMSCDCGGA IS ADTOIS TTDT YEGI LFENY HTLW H IPITOAFNMARGIA ICSERDLCS TSHNEGE T WRN YHOGGE
ANETDTLOFRRFTFSDI WLDE L ITACHT ACTIEGN TOTOTFENS) AGAE Y HEICDIFEENRGGAL YATT [ T TGNR TLQF INNMSGDCGGA I3 AD TOIS TTDT YEGTLFENY HTLM H IPWTOARMMARGGA ICSERILCS TEMMSGE T YR YNOGGE
ANETDTLOFRRFTFADI | TTEEIG AGARYVGTGDNERNRGG AL YATT [ TL TGNR TLQF INNMSGDCGGA IS ADTOIS TTDTWEGILFENNHTINH P

TKRTSLSFCLAFF VLS TIS B0 ETDTLOFRRF TFS DRI SFVLDE §EL T TACH TR SHIR GEGACT TSGN TO TO TFENS N TTSGAFDN YT TSF T ASTHAHLLFCKN YC THNEGOG ATRSGGQ IRFLMNCD VLF YNNI AGAR Y CEICDRFEKNRCGAL YATT [ TLTGNR TLEF INNMSGDCGGA IS ADTOIS TTDTWEGILFENY HTLNH IPTOARMMARGGA ICSERILCS TEMNSGE T VR YNOGGE
TKRTRLEF ACLEFFYLSTIS ILAMNETDTLOFRRFTFEDEE IQFYLDPASL I TACN TVLENLEENGTGAC TISGNTOTA IFENEWN TTADSGGAFDNY T TSF TASIN ANLLFCNN YC THNEGGG ATESGEP IRFLMNCD YL YN [3AGAK Y VYGTGDHNEKNBGG AL YATT T TLTGHR TL AF INMWEGDCGG A LS AD TG 13 ITDTWEGILFENV HTLN H IPY TQABMMARGGA ICSERDLCE [ENNEGE T W YN OGCE]
IERTLSF ACLEFFYLE TISILOMETDTLOFRRFIFSDRE IOFYLDPASL I TACH T VLENLOSNGTGAC T TSN 10 TQ IFSNS W TT ADSGGAFDM WT TSF TASTH ANLLFCNN YC THHEGGGATESGGP IRFLMNCDVLE NN [3AGAKY YGTGDHNEENBGGAL YATT I TL TGHR TLAF INNMISGDCGG A 13 AD TQIS I TDTWKG ILFENN HTLNH IPY TOAENMARGGA ICSERDLCS ISNNSGP TWEN tHOGGE]
TERTSLSF ACESFF YIS TISILOMETDTLOFRRFIFSDRE IOFYLDPASL I TACH TVLENLOSNGTIGAG TISGNTO TR IFSNS W T TADSGGAFDMY T TSF TASTH ANLLFCNN YC THHEGGGATESGIP IRFLMNCDVLE NN I3 AGAKY VG TGDHNEENRGGAL YATT 1 TL TGNR TLAF INNMSGDCGGA 13 AD T 15 I TDT WK GILFENN HTLN HIPY TOAENMARGGA ICSERDLCS ISNNSGP VBN tHOGGE]
TKRTRLEF ACLEFFYLSTIS ILOMNETDTLOFRRFTFEDEE IQFYLDPASL I TACN I VIENLEENGIGAC TIRGNTOTA IFSNE W TTADSGGAFDNY T TSF TASIN ANLLFCNN YC THNEGGG ATRSGGP IRFLMNCDYLF NN T3 AGAK Y YGTGDHNEENRGG AL YATT T TLTGHR TL AF INMMEGDCGGA IS AD TG 13 TTDTWEGI LEENV HILN H IPY TQABMMARGGA ICSERDLCE ISNNEGE T WEN YN OGCE]
TKRTSLSFICLAFF VLS TIS (B0 ETDTLOFRRF TFS DRI SFVLDE §EL T TACH TLSHIR GEGACT TSGN T0 TO TFENS N TTSIEGAFDN WT TSF T ASTH AHLLFCKN YC THNEGOG AT BSGGQ IRFLNNCD VLF YNNI AGAR Y CICDEREKNRCGAL YATT [ TLTGNR TLEF INNMSGDCGGA IS ADTOIS ITDTWEGILFENY HTLWH IPHTOARMMARGGA ICSERILCS TENHSGE T YR WNOGGE
TKRTELAF ACLEFF YIS TISILOMNETDTLOFRRFTFSDEE IOFYLDPASL T TACHTVLSNLESNGTGAC TTSGNTOTO TFSNSYN TTADSGGAFDNY T TSF TASIN ANLLEFCHN ¥C THNEGGG ATESGGP IRFLMNODVLF tMN TS AGAR Y YGTGDHNEENRGG AL YATT I TL TGHR TL AF INMMSGDCGGA TS AD T 15 TTDTWEGILFENY HTLMH IF YTOARMMARGGA TCSERDLCS ISNNAGE T ¥R YNOGGE]
TKRTELAF ACLEFF YIS TISILOMNETDTLOFRRFTFSDEE IOFYLDPASL T TACH T VLSNLOSNGTGAC TISGNTOTO TFSNSYN TTADSGGAFDNY T TSF TASIN ANLLEFCNN ¥C THNEGGG ATESGGP IRFLMNODYVLF tMN TSAGAR Y VYGTGDHNEENRGG AL YATT I TL TGHR TL AF INMMSGDOGGA TS ADTOIS TTDT WEG ILFENYHTLMH IFY TOARMMARGGA TCSERDLCS ISNNAGE T WRY YN OGGE]
TKRTELAF ACLEFF YIS TISILOMNETDTLOFRRFTFEDEE IOFYLDPASL T TACHTVLSNLOSNGTGAC TTRGNTOTO TFENSYN TTADSGGAFDNY T TSF TASIN ANLLFCNN ¥C THNEGGG ATRSGGP IRFLMNODVLF NN TSAGAR Y YGTGDHNEENRGG AL YATT I TL TGNR TL AF INMMSGDCGGA TS AD T 15 TTDTWEGILFENY HTLN H IFY TOARMMARGGA TCSERDLCS ISNNAGE T WFN YN OGGE]
TERTLSFICLEFF YL TS0 ETDTLOFRRFIFS DR 1 BFYLDP J5L I TACH TRLANROBGACT [SGN 10 To IFSN SN TTHIIGGAFDM WT TSF TASTH ANLLFCNN YC THHE GGG AT RS GG IRFLMNCDVLE tNBSAGAK Y YGTGDBNEENRGGAL YATT 1 TL TGNR TLIF INNMSGDCGGA 13 AD TQIS I TDT WK GILFENN HTLN H IPITQAENMARGGA ICSERDLCS ISHNSGE TVEN tHOGGE]
TKRTRLEF ACLEFFYLSTIS ILAMNETDTLOFRRFTFEDEE IQFYLDPASL I TACN TVLENLEENGTGAC TISGNTOTO IFENEWN TTADSGGAFDMY T TSF TASIN ANLLFCNN YC THNEGGG ATESGGP IRFLMNOD YLF YN [3AGAK Y VYGTGDHNEKNBGG AL YATT I TLTGHR TL AF INMWEGDCGGA IS AD TG 13 ITDTWEGILFENV HTLN H IPY TOABMMARGGA ICSERDLCE [ENNEGE T RN YN OGCE]
TKRTRLEF ACLEFFYLSTISILAMNETDTLEFRRFTFEDEE IQFYLDPASL I TACN T VIENLOENGTGAC TIRGN T0TQ IFSNS W TTADSGGAFDN W1 TSF TASIN ANLLFCNN YC THNEGGG ATRSGEP IRFLMNCDYLF YN [3AGAK Y VYGTGDHNERNRGG AL YATT T TLTGHRTL AF INMWEGDCGG A IS AD TG 13 T TDTWEG ILFENN HILMH IPY TQABMMARGGA ICSERDLCE ISNNEGE T RN YNOGCE]
TKRTELAF ACLEFF YIS TISILOMETDTLOFRRFTFSDEE IOFYLDPASL T TACN T VISNLOSNGTGAC TTSGNTOTO TFSNS W TTADSGGAFDNY T TSF TASIN ANLLEFCNN ¥C THNEGGG ATESGGP IRFLMNODVLF tMN TSAGAR Y VYGTGDHNEENRGG AL YATT I TL TGHR TL AF INMMSGDCGGA IS AD T 15 TTDTWEGILFENYHTLN H IFY TOARMMARGGA TCSERDLCS ISNNAGE T WEN YN OGGE]
TKRTELAF ACLEFF YIS TISILOMNETDTLOFRRFTFADEE IOFYLDPASL T TACH T VLSNLOSNGTGAC TISGNTOTO TFENSWN TTADSGGAFDMY T TSF TASTH ANLLECNN ¥C THNE GGG ATESGGP IRFLNNGDVLFYNNISAGAKYVGTGDHNEI@JRGSALYI\TT L TCHRTLAF INNMSGDCGGA TS ADTO 1S TTDT YKGI LFENN HTLW H IFY TOARNWARGGA ICSERDLCS ISNNEGE T ¥RV YNOGGH]
TKRTRLAFECLEFF VLS TSRO ET D TLOF RRFTFSDEN [ 3FYLDF gEL T TACH TRLSN] ACTIEGN TOTOTFENS| TT GAFDM YT TSF TASTH ANLLFCN YC THNE GGG AT ESGGR IRFLANCDVLF YHNESAGAKY KNRGGAL YATT I TL TGNR TLQF INNM3GDCGGA IS ADTOIS TTDTWEGT LFENNHTLW H IPITQAENMARGIA ICSERDLCS TSHNEGE T WRN YHOGGE
TKRTRLAFILCLEFF YIS TS EOMNET D TLOF RRFTFSDEY [ 3FYLDF gEL T TACH TRLSN) ACTIEGNTOTOTFENS) GAFDM YT TSF TASTH ANLLFCNN YC THNE GGG AT RS GGR IRFLANCDVLF YHNESAGAKY KNRGGALYATT I TL TGNR TLQF INNM3GDCGGA IS ADTOIS TTDTWEG ILFENNHTLNH IPWTQAFNMARGEA ICSERDLCS TSNNEGE TWRN YHOGGE
TKRTRLEF ACLEFFYLSTIS ILAMNETDTLOFRRFIFEDEE IQFVLDFASLITACNIVISNLCENGTGACTISGNTQTQIFS‘JSVNTTA]}SGGAFDMVTTSFTASENMNLLFENNYCTHNKGGSMKSG@ IRFLNNQDVLFYNNISAGAKYVGTGDHNEIWRGGALYATT TILTGNRTLAF INNM3GDCGGA I3 ADTQ 3 ITDTWEGILFENN HTLW H IPY TQAENMARGGA ICSERDLCS [SNNEGP T WEN tNOGCE
TKRTRLEF ACLEFFYLSTIS ILAMNETDTLOFRRFTFEDEE IQFYLDPASL I TACN T VLENLOENGTGAC TISGNTOTO IFSNEYN TTADSGGAFDNY T TSF TASIN ANLLFCNN YC THNEGGG ATESGEP IRFLMNCDYLF !N T3 AGAK Y YGTGDHNEENRGG AL YATT T TLTGHR TL AF INMMEGDCGA IS AD TG 13 ITDTWEGILEENY HTLN H IPY TQABMMARGGA ICSERDLCE ISNNEGE T WEN YN OGCE]
TKRTRLEF ACLEFFYLSTIS ILAMNETDTLOFRRFTFEDEE IQFYLDPASL I TACN T VLENLOENGTGAC TIRGNTOTA IFSNEWN TTADSGGAFDNY T TSF TASIN ANLLFCNN YC THNEGGG ATESGEP IRFLMNCD YL YN [3AGAK Y VYGTGDHNEKNBGG AL YATT I TLTGHR TL AF INMWEGDCGGA IS AD TG 13 ITDTWEGILFENN HTLN H IPY TO ABMMARGGA ICSERDLCE [ENNEGE T W YN OGCE]
TKRTRLEF ACLEFFYLSTISILAMNETDTLOFRRFTFEDEE IQFYLDPASL I TACN T VIENLEENGTGAC TIRGNTOTA IFSNE W TTADSGGAFDN W1 TSF TASIN ANLLFCNN YC THNEGGG ATRSGEP IRFLMNCDYLF YN [3AGAK Y YGTGDHNEENRGG AL YATT T TLTGHRTL AF INMWEGDCGG A IS AD TG 13 T TDTWEG ILFENV HILMH IP Y TQABMMARGGA ICSERDLCE ISNNEGE T RN YN OGCE]
TKRTELAF ACLEFF YIS TISILOMNETDTLOFRRFTFEDEE IOFYLDPASL T TACH T VLSNLOSNGTGAC TTSENTOTO TFENS W TTADSGGAFTNY T TSF TASTH ANLLECHN ¥C THNEGGG ATESGGP IRFLMNOD YL YN 15 AGAR Y VG TGDHNEENRBGGAL YATT ITL TGNR TL AF INMMSGDCGUA IS AD 0 15 TTDT WEGILFENY HTLN H IFY TOARMMARGGA ICSERDLCS ISNNAGE T WEN YHOGGE]

A TS ATRGY IDNMEERT IFENNSELGISOEES ASNGGA TOT TAGE TLENNEGS T YFDSHTATHAGG A INCGY TD IRDNGEY YFTHNSAA G A AFNLSKPRSATH Y THTGTGD T VFNNNYVE TLDGVLLGERELFH INMNET TPY TLELGARED TR [VF YDLFQWERYKEN TSMMPESP TSR T1 TWWPETEFSGAVWES INEMESDIR TLMGEE RN Y TREAPT TLEFGTL ATEDDAELETFN IPFTCNFTSLL ALGEGH)
ATSATRCY IDNMEERT IFSNNSELGIS0SSS ASNGGA TOT TOGF TLENNEGS T YFDSHTATHAGE & INCGY ID IRDNGEY YFTNNSA G A AFNLEKPRSATH Y THTGTGD T VFNNNYWE TLDGNTLGERELFH INMNET TEY TLSLGAKED TR [VF YDLFOWERYKEN TSHMPESF TSR T1 TWWPETEFSGA WFSNCMSSDI RTLMGKE N Y TKEAF T TLEFGTLA IEDD AELET R IPFTCHFTSLL ALGSGA
ATSATRCY IDNMEERT IFSNNSELGIS0SSS ASNGGA TOT TOGF TLENNEGS T YFDSHTATHAGE & INCGY ID IRDNGEY YFTHNSA G A AFNLEKPRSATH Y THTGTGD T VFNNNYWE TLDGNTLGERELFH INMNET TEY TLELGARED TR [YFYDLFOWERYKEN TSHMPESF TSR T1 TWHPETEFSGA VWES INCMSSDT RTLMGKE N Y TKEAF T TLEFGTLA IEDD AELETR IPFTCHFTSLL ALGSGA
ATSATRCY IDNMEERT IFSHNNSSLGIS0SS ASNGGA TOT TOGF TLEMNEGST YFDSHTATHAGE & INCGY 1D IRDNGEY YFTHNSAA MG & AFNLSKPRSATHY THTGTGD T YFNMNYYE TLDGVLLGERELFH INNNET TRY TLALGAXED TR [VF YDLFOWERWKEN TSHNFESF TSRN TT TWWFETEFSGAVYES WOMSSDIRTLMGEEH Y IKEAP TTLEFGTLA IELD AELETFN IPFTCHPTSLLALGSGA
A 13 ATRCY IDNMKER T IFENNSELGISOEES ASNGGA 0T TQGE TLENNEGE] YFDENTATHAGE A INCGY 1D IRDNGEY YFLNNIS A8 G A AFNLSEPRSA TNY THTGTGD I VFNNNYVE TLDGLLGERKLFH IMMNET TPY TLELGARED TR [VF YDLFOWERYKEN TSMMPESP TSN T TYMPETEFSGAVWES INCMESDI RTINGKE N Y TKEAPT TLEFGTL AIEDDAELEIFN I FFTCHFTELL ALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGISOEES ASNGGA 0T TQGE TLENNEGE ] YFDENT ATHAGG A INCGY ID IRDNGEY YFLMNISA MIGA AFNLSEPRSA TNY THTGTGD I VFNNNYVE TLDGLLGERKLFH IMMNET TPY TLELGARED TR [VF YDLFOWERYKEN TENNPESP TSN T TYNPETEFSGAWESNCMESDIR TLMGKE HN Y IREAP T TLEFGTL AIEDDAELEIFN IPFTCHFTELL ALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGISOEES ASNGGA 0T TQGE TLENNEGE ] YFDENT ATHAGGA INCGY ID IRDNGEY YFLMNISAANGA AFNLSKPRSA TNY THTGTGD I VFNNNYVE TLDGLLGKRELFH IMMNET TPY TLELGAREDTR [VF YDLFOWERYKEN TSMMPPEP TSN T1 TWWPETERSGAWES INCMESDI RTLMGKE H Y TKEAP T TLEFGTLA IEDDAELEIFN IPFTCHFTELL ALGEGA)
A 13 ATRCY IDNMKER T IFENNEELONS0SES ASNGGA 0T TQGE TLENNEGE ] YFDENT ATHAGGA INCGY ID IRDNGEY YFLNNISAANGA AFNLSKPESA TH Y IHTGTGD I VFNNNYVE TLDGLLGKRELFH IMMNET TPy TLELGARED TR [VF YDLFQWERYKEN TEMMPESP TSN T TWWPETEFSGAVWES INCMESDI RTLMGKE H Y TKEAP TTLEFGTLA IEDDAELEI RN IPFTCHFTELL ALGEGA)
ATSATRCY IDNMEERT IFSNNSELGIS0SSS ASNGGA TOT TOGF TLENNEGS T YFDSHTATHAGE & INCGY ID IRDNGEY YFTNNSA G A AFNLEKPRSATH Y THTGTGD T VFNNNYWE TLDGNTLGERELFH INMNET TEY TLELGAKED TR [VF YDLFOWERYKEN TSHMPESF TSN T1 TWWPETEFSGAVWES INCMSSDT RTLMGKE N Y TKEAF TTLEFGTLA IEDDAELET RN I FF TCHFTSLL ALGSGA
ATSATRCY IDNMEERT IFSNNSELGIS0SS ASNGGA TOT TOGF TLENNEGS T YFDSHT ATHAGE & INCGY ID IRDNGEY YFTHNS A G A AFNLSKPRSATH Y THTGTGD T VFNNNYWE TLDGNTLGERELFH INMNET TEY TLSLGAKED TR [VF YDLFOWERYKEN TSHMPESF TSEM T1 TWWPETEFSGA VWES INCMSSDI RTLMGKE RN Y TKEAPT TLEFGTL AIEDD AELET R IPFTCHFTSLL ALGSGA
ATSATRCY IDNMEERT IFSNNSELGIS0SS ASNGGA TOT TOGF TLENNEGS T YFDSHTATHAGE & INCGY ID IRDNGEY YFTNNS A G A AFNLSKPRSATH Y THTGTGD T VFNNNYWE TLDGNTLGERELFH INMNET TEY TLSLGARED TR [VF YDLFOWERYKENTSMMPESF TSN T ITWHPE TEFSGAWFSNCMESDI R TLMGKE RN Y TKEAF T TLEFGTL ATEDD AELETR IPFTCHFTSLL ALGSGA
A TS ATRCY IDNMEERT IFSNNSELGIS0SS ASNGGA TOT TOGF TLENNEGS T YFDSHTATHAGI & INCGY ID IRDNGEY YFTNNSAA G A AFNLEKPRSATH Y THTGTGD T VFNNNYVE TLDGNTLGERELFH INMNET TFY TLELGAKED TR [VFYDLFOWERYKENTSHMPESF TSN T1 TWWPETEFSGAVWES WCMSSDIRTLMGKEHN Y TKEAF TTLEFGTLA IEDD AELETR IPFTCHFTSLL ALGSGA
A 13 ATRCY IDNMKERT IFENNSELGNSOSEES ASNGGA IOT TOCE TLEMNEGE] YFDENTATHAGG A INCGY 1D IRDNGEW YFLNNEAA UG A AFNLEKPRSA TH Y THTGTGD I YFNMNYYE TLDGVLLGERELFH INNNEL TP TLELGAKED TR [YF YDLFQWERWEEN TSMNPESP TSR TT TWWPETEFSGAVYES WCMESDIRTLMGEEH Y IKEAP TTLEFGTLA IEDDAELEIFN IPFTCHPTELLALGEGA
A 13 ATRCY IDNMKER T IFENNSELGIRDESRASNGGA 0T TQCE TLENNEGE ] YFDINT ATHAGGA INCGY ID IRDNGE'Y YFLMNISA AMGA AFNLSIBIRSA TNY TH TG TCD I YFNNNYVE TL)

A L3 ATRCY IDNMKER T IFENNSELGMEDSSIRASNGGA 10T TQCE TLENNEGE ] YFDgNT ATHAGGA INCGY ID IRDNGE'Y YFLMNISA AMGA AFNLSEAIRSA TNY TH TG TCD T VFNNNYVE TL)

ATSATRCY IDNMEERT IFSNNSSLGMEDSARASNGGA TOT TOGF TLENNEGS T YFD ENT ATHAGGA TICGY ID TRDNGEY YFLMNS 2 ANGA AFNLSERRSA TNY THTGTGD T VFNNNYVE L

ATSATRCY IDNMEERT IFSNNESTGIEDSARASNGGA TOT TOGF TLENNEGS YFD ENT ATHAGGA TINCGY ID TRDNGEY YFLMNS 2 ANGA AFNLSERRSA TNY THTGTGD T YFNMNYVE L

ATSATRCY IDNMEERT IFSNNSSLGMEDSAZASNGGA TOT TOGF TLENNEGS YFD NT ATHAGGA TINCGY ID TRDNGEY YFLMNS 2 AGA AFNLSEERSA TNY THTGTGD T YFNMNYVE TL

A TS ATRCY IDNMEERT IFSNNSELGIS0SS ASNGGA TOT TOGF TLENNEGS T YFDSHT ATHAGE & INCGY ID IRDNGEY YFTHNSAA G A AFNLSKPRSATH Y THTGTGD T VFNNNYWE TLDGNTLGERKLFH INMNET TFY TLELGAKED TR [VF YDLFOWERYKENTSHMPESF TSR T1 TWWPETEFSGAVWES ICMSSDIRTLMGKE RN Y IKEAPT TLEFGTL AIEDD AELET R IPFTCHFTSLL ALGSGA
A 13 ATRCY IDNMKER T IFENNSELGISOEES ASNGGA 0T TQGE TLENNEGE ] YFDENTATHAGE A INCGY ID IRDNGEY YFLNNISAA WG A AFNLSKPRSA TH Y TH TG TGD I VFNNNYVE TLDGLLGERKLFH IMMNET TPy TLELGARED TR [VF YDLFQWERYKEN TSMMPESP TSN T1 TWWPE TEFSGAWESNCMESDIR TLMGKE HN Y IREAP T TLEFGTL AIEDDAELEIFN IPFTCHFTELL ALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGIS0EES ASNGGA 0T TQGE TLENNEGE ] YFDENTATHAGE A INCGY 1D IRDNGEY YFLNNIS A8 G A AFNLSKPESA TH Y TH TG TGD I VFNNNYVE TLDGLLGERKLFH IMMNET TP TLELGARED TR [VF YDLFQWERYKEN TSMMPPEP TSN T1 TWWPETERSGAWES INCMESDI RTLMGKE H Y TKEAP TTLEFGTLA IEDDAELEIFN IPFTCHFTELL ALGEGA)
A TS ATRCY IDNNEERT IFSHNSSLGYERSSEASNGGA IOT TAGE TLRNNKGS T YFDINT ATHAGGA TTCGY ID IRDNGE Y YFLANSA AMGA AFNLSKERSA TNY THTG TGDI VFNNNY YE TLIGVLL GIRELFH INNNEI TP¥ TLELGARED TR I¥F YDLFQWERVKENTSHNPES P TSEW T1 TWHPETEFSGA VYES WOMSSDIRTLMGKE ¥ IEEAP T TLEFGTLA IEDDAELETFN IPFTGNPTELLALGEGA
A 13 ATRCY IDNMKER T IFENNSELGIE0SES ASNGGA 0T TQCE TLENNEGE ] YFDENTATHAGE A INCGY 1D IRDNGEY YFLNNISAA MG A AFNLSKPESA TNY THTGTGD I VFNNNYVE TLDGLLGERKLFH INMNET TPY TLELGARED TR [VF YDLFQWERYKEN TSMMPESP TSN T TYWPETERSGAWES INCMESDI RTINGKE N Y TREAP TTLEFGTL AIEDDAELEIFN I FFTCHFTELL ALGEGA)
ATSATRCY IDNMEERT IFSNNSELGIS0SSS ASNGGA TOT TOGF TLENNEGS T YFDSHTATHAGE A INCGY ID TRDNGEY YFLNNSA MG AFNLSEPRSATNY THTGTGD T VFNNNYVE TLDGNTLGERELFH INMNET TEYTLSLGARED TR [VF YDLFOWERYKENTSHMPESF TSR T1 TYMPETEFSGAVWES INCMSSDIR TLMGKEHN Y TKEAF T TLEFGTL ATEDD AELET R IPFTCHFTSLL ALGSGA
ATSATRCY IDNMEERT IFSNNSELGIS0SSS ASNGGA TOT TOGF TLENNEGS T YFDSHT ATHAGGA INCGY ID IRDNGEY YFLNNS A WGA AFNLEKPRSATNY THTGTGD T VFNNNYVE TLDGNTLGKRELFH INMNET TEYTLSLGAREDTR [VF YDLFOWER YKENTSHMPPSF TSR T1 TWHPETEFSGA VWES INCMSSDT RTLMGKE N Y TKEAF T TLEFGTLA IEDDAELET R IPFTCHFTSLL ALGSGA
ATSATRCY IDNMEERT IFSNNESLGIS0SS ASNGGA TOT TOGF TLENNEGS T YFDSNT ATHAGGA INCGY ID IRDNGEY YFLNNS A WG AFNLEKPRSATNY THTGTGD T VFNNNYVE TLDGNTLGKRELFH INMNET TFY TLELGARED TR [ YFYDLFOWERYKEN TSHMPESF TSN T1 TWWPETEFSGAVWES INCMSSDI RTLMGKE N Y TKEAF T TLEFGTLA IEDD AELETR IPFTCHFTSLL ALGSGA
A TS ATRCY IDNNEERT IFSHNSSLGWERSSRASNGGA LOT TAGE TLRNNKGS ] YFDINT ATHAGGA TOGY ID IRDNGE W YFLANSA AMGAAPNLSKERSATNY THTG TGDIVFNNNY YE TLIGVLL GIRELFH INNNEI TP¥ TLELGARED TR I¥F YDLFQWERVKENTSHNPES P TSEN T1 TWHPETEFSGA VYES WEMSSDIRTLMGKE ¥ IEEAP T TLEFGTLA IEDDAELEIFN IPFTGNPTSLLALGEGA
ATSATRCY IDNMEERT IFSNNSELGIS0SAS ASNGGA TOT TOGF TLENNEGS T YFDSHTATHAGE A INCGY ID IRDNGEY YFTHNS A G A AFNLEKPRSATH Y THTGTGD T VFNNNYVE TLDGNTLGERKLFH INMNET TEY TLSLGARED TR [VF YDLFOWERYKEN TSMMPESF TSR T1 TWHPETEFSGA VWES INCMSSDT RTLMGKE N Y TKEAPT TLEFGTL AIEDD AELET R IPFTCHFTSLL ALGSGA
ATSATRCY IDNMEERT IFSNNSELGIS0SSS ASNGGA TOT TOGF TLENNEGS T YFDSHTATHAGE & INCGY ID IRDNGEY YFTNNSA G A AFNLEKPRSATH Y THTGTGD T VFNNNYWE TLDGNTLGERELFH INMNET TEY TLSLGAKED TR [VF YDLFOWERYKEN TSHMPESF TSN T1 TWWPETEFSGA WFSNCMESDIR TLMGKE RN Y TKEAF T TLEFGTL ATEDD AELETR IPFTCHFTSLL ALGSGA
ATSATRCY IDNMEERT IFSNNSELGIS0SAS ASNGGA TOT TOGF TLENNEGS T YFDSHTATHAGE A INCGY ID IRDNGEY YFTHNS A G A AFNLEKPRSATH Y THTGTGD T VFNNNYWE TLDGNTLGERELFH INMNET TEY TLSLGARED TR [VF YDLFOWERYKEN TSHMPPSF TSR T1 TWHPETEFSGA WES INCMSSDT RTLMGKE N Y TKEAF T TLEFGTLA IEDDAELET R IPFTCHFTSLL ALGSGA
A IS ATRCY IDNNKERT IFENNSSLGNISSASNGGA TOT TOGF TLENNEGST YFDINT ATHAGGE IROGY ID IRDNGEY YFLMMSAMIGE AFNLSEERSATNY THTG TGDTVFNNNYYE TLMLLGERELFH INNME] TPY TLELGARKD TR IVF YDLFOWERVEENTSHNFESF TSRN T1 TWWPETEFSGAVYES WCHESDIRTLMGKEHN Y IKEAP TTLEFGTLA IELD AELETFN IPFTCHPTELLALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGIS0EES ASNGGA 0T TQGE TLENNEGE ] YFDENTATHAGE A INCGY 1D IRDNGEY YFLNNIS A8 G A AFNLSKPRSA TH Y THTGTGD I VFNNNYVE TLDGLLGERKLFH IMMNET TPY TLELGARED TR [VF YDLFOWERYKEN TSMMPESP TSN T TYNPETEFSGAWES INCMESDI RTINGKE N Y TKEAP TILEFGTLA IEDDAELEIFN I FF ICHFTELL ALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGISOEES ASNGGA 0T TQGE TLENNEGE ] YFDENTATHAGE A INCGY ID IRDNGEY YFLMNISA MIGA AFNLSEPRSA TNY THTGTGD I VFNNNYVE TLDGLLGERKLFH IMMNET TPY TLELGARED TR [VF YDLFOWERYKEN TSMMPESP TSR T TYNPETEFSGAWES INCMESDIR TLMGKE N Y IKEAPT TLEFGTL AIEDDAELEIFN IPFTCHFTELL ALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGISOEES ASNGGA 0T TQGE TLENNEGE ] YFDENT ATHAGGA INCGY ID IRDNGEY YFLNNISAANGA AFNLSKPRSA TNY TH TG TGD I VFNNNYVE TLDGLLGKRELFH IMMNET TPY TLELGARED TR [YFYDLFQWERYKEN TSMMPESP TSN T1 TWWPETEFSGAWES INCMESDI RTLMGKE H Y TKEAP T TLEFGTLA IEDDAELEIFN IPFTCHFTELL ALGEGA)
A LS ATRCY IDNMKERT IFSNNSSLGW%SSSA‘SNGGAIQTTQGFTLH{N](GSI YFDENTATHAGG A INCGY 1D IRDNGEW YFLNNEAA NG A AFNLSKPRSA TH Y THTIGTGDIVFNMNYYE TLDGVLLGERELFH INMNEI TP TLELGAKED TR [YF YDLFQWERWEEN TSMNPESP TSR TT TWWPETEFSGAVYES WCMESDIRTLMGEE R Y IKEAP TTLEFGTLA IEDDAELEIFN IPFTCHPTELLALGEGA
ATSATRCY IDNMEERT IFSNNSSLGEDSSRASNGGA TOT TOGF TLENNEGS T YFDENT ATHAGGA INCGY ID TRDNGEY YFLMNS 2 ANGA AFNLSKERSA TNY THTGTGD T YFNNNYVE L LLG KLFH INMNET TEY TLSLGAXED TR [VF YDLFOWERYKEN TSHMPESF TSEN T1 TWHPETEFSGA VWES INCMSSDT RTLMGKE N Y TKEAF T TLEFGTL ATEDD AELET R I FFTCHFTSLL ALGSGA)
ATSATRCY IDNMEERT IFSNNSSLGMEDSAZASNGGA TOT TOGF TLENNEGS YFD NT ATHAGGA TINCGY ID TRDNGEY YFLMNS 2 AGA AFNLSEERSA TNY THTGTGD T YFNMNYVE TL KLFH INMNET TEY TLSLGAXED TR [VF YDLFOWERYKEN TSHMPESF TSEN T1 TWWPETEFSGA WFSNCMESDIR TLMGKE RN Y TKEAF T TLEFGTL ATEDD AELETR IPFTCHFTSLL ALGSGA)
ATSATRCY IDNMEERT IFSNNSSLGWSGSSSASNGGI\IQTTQGFTLFNN'KGSI YFDSHTATHAGE A INCGY 1D IRDNGPWFINNSM"GMFNLSKPRSMNYIH'IETGDIVFNNNWFTIDENILGIQ?IG_FH INNNEI TPY TLELGARED TR IVF YDLFOWERVEENTSMNFESF TSR TT TWWFETEFSGRVWES WCMSSDIRTLMGKEH Y IKEAP T TLEFGTLA IELDAELEIFN IFFTCHFPTELLALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGISOEES ASNGGA 0T TQGE TLENNEGE ] YFDENTATHAGE A INCGY ID IRDNGEY YFLNNISAA WG A AFNLSKPRSA TH Y TH TG TGD I VFNNNYVE TLDGLLGERKLFH IMMNET TP TLELGARED TR [VF YDLFQWERYKEN TSMMPESP TSN T1 TWWPETEFSGAWES INCMESDI RTLMGKE H Y TKEAP T TLEFGTLA IEDDAELEIFN IPFTCHFTELL ALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGISOEES ASNGGA 0T TQGE TLENNEGE] YFDENTATHAGE A INCGY 1D IRDNGEY YFLNNIS A G A AFNLSKPRSA TH Y TH TG TGD I VFNNNYVE TLDGLL GERKLFH IMMNET TPY TLELGARED TR [VF YDLFOWERYKEN TSMMPESP TSN T TYNPETEFSGAVWES INCMESDI RTLNGKE N Y TKEAP TILEFGTLA IEDDAELEIFN I FF ICNFTELL ALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGIS0EES ASNGGA 0T TQGE TLENNEGE ] YFDENTATHAGE A INCGY ID IRDNGEY YFLMNISA MIGA AFNLSEPRSA TNY THTGTGD I VFNNNYVE TLDGLLGERKLFH IMMNET TPY TLELGARED TR [VF YDLFOWERYKEN TSMMPESP TSN T TYNPETEFSGAWES INCMESDIR TLMGKE N Y IREAPT TLEFGTL AIEDDAELEIFN IPFTCHFTELL ALGEGA)
A 13 ATRCY IDNMKER T IFENNSELGIS0SES ASNGGA [0T TQGE TLENNEGE ] YFDENT ATHAGGA INCGY 1D IRDNGEW YFLMNSAANGA AFNLSKPESA TNY IH TG TGD I VFNNNYVE TLDGLL GKRELFH INMNET TPYTLELGAKEDTR [VF YDLFOWER YKEN TENNPESPTSEN T TWWPETEFSGAWEFENCMESDI RTLMGKE H Y TKEAP T TLEFGTLA IEDDAELEIFN IPFTCHPTELL ALGEGH)




Continued

TWGEHGELN T TMLGYILP T ILEEGKSEPC IRWPODW TeH TG TGATESS TS IS TPM ITFVGRLE IVDENYES VYDSWILSRGK ABCL ILE [ETINDGQLDEH WOSSLNTSLLEFPHYGYQGLWTENWITTT ¥ T ITINMNES AP TEA TS IRECKKTEETFTP HILW WAPYGY TWDP IRRGDL IANELYHECENM TMGLESLLPINESWFALAGA AT TLF TEQER|
TWGEHGELN T TMLGYILP TTLEEGESFEC IRWEODH TCH TG TGOTESSTSSTSTEM TTFNGRLS TVDENYES VYDENTLARGK ABOLILS IETINDGOLDSNWOS SN TELLAFP HYGYQGLWTEN W ITTT ¥T ITLNMNSS AP TSA TS TAECKKTSETFTF, i THTL VNWAPVGYIVDPIRRGDLIANSLVI’EGRWTMGLESLIPWSWF.&LQGMTTLFTKQ:HQ?
TWGEHGELN T TMLGYILP TTLEEGESFEC IRWEODH TCH TG TGOTESSTSSTSTEM TTFNGRLS TVDENYES VYDENTLARGK ABAL ILS IE TTNDGOLDEH MOS SN TALLAFP HYGYQGLWTEN W ITTT ¥T ITLNMNSSAPTSA TS TAECKKTSETFTE,

IAECKKTSETFTP
IAECKKTSETFTP,
TWGEHGELN T THLGYILP T TLKEGKSFPC IRWEODM TeH TG TGATESS TS IS TPM [T FNGRLE I VDEN Y ES VYD ILERGKABAL ILE [ETINDGOLDSNWCE SLNTSLLEFPHYGYQGLWTENWI TTT ¥ T ITLNMNES AP TS A R IRECKKTSETFTP, HILW WAPYGY TVDP IRRGDL IANELYHECENM TMGLESLLPINEWFALAGA AT TLF TEQER|
TWGEHGELN T TMLGYILP TTLEEGESFEC IRWEODH TCH TG TGOTESSTSSTSTEM TTANGRLS TVDENYES VYDENTLARGKARAL 113 [E TINDGOLDSNWCS SLNTALLAFP HYGYOGLWTEMWI TTT YT ITINMNSS AP TSA G TAECKKTSETFTF gh HTL| VNWAPVGYIVDPIRRGDLIANSLVI’EGRWTMGLESLIPWSWF.&LQGMTTLFTKQ:HQ?
TWGEHGELN T TMLGYILP TTLEEGESFEC IRWEODH TCH TG TGOTESSTSSTSTEM TTFNGRLS TVDENYES VYDENTLARGK ABAL ILS IE TINDGOLDEN WOSSLNTALLAFP HYGYOGLWTEMWITTT¥T ITLNMNSSAPTSA SR TAECKKTSETFTF gh
TWGEHGELN T TMLGYILP TTLEEGESFEC IRWEODH TCH TG TGOTESSTSSTSTEM TTFVGRLS TVDENYES VYDENTLARGK ABAL ILS IE TINDGOLDEH MOS SN TALLAFP HYGYQGLWTEN W ITTT ¥T ITLNMNSSAPTSA TS TAECKKTSETFTE,

TWGEHGELN T THLGYILP T TLEEGKSEPC IRWEODM TeH TG TGOTESSTS [STPM TTFNGRLE IVDEN YES VYDSWDLERGHE ABCL ILE [E TINDGQLDEH WOE SLNTELLEPPHYGYQGLWTEMWITTT YT ITINNNESAPTEA TS [AECKKTSETFTPEN TT TASTPH I EASAGSGRGE ASMSGEW TI TRHTLYAN WAPYGY IVDP TRRCGDLI ANELYHECRMY IMGLESLLPINSWFALAGA AT TLF TEOQKR)
TWGEHGKLNT TNLGWILP T TLKEGESPPC IRWNPODM TCH TG TGOTESSTSS LS TPW I TFNGRLS TYDENYES VYDSMILSRGE ABCL 1L IETTNDGOLDSH e SLNTSLLSEP HY GYQGL WTENWITTT YT ITLNNMSSAPTS AT TAECEKTSETFTE I TT TAS I (1 M S80S W M0ARH IE 35T JHTL IW WAFVGY 1 WDP IRRGDL TANSLY HSGRN THGLESLLPINSWFALAGH AT TLF TROQER)
TWGKHGELN T THLGYILP T TLEEGESFPC IRWEODM TeH TG TGOTESSTSS [STPM ITFNGRLE IVDEN YES VYDIWDLERGH ABCL ILE [ETINDGQLDENWEESLN TSLLEPPHYGYQGLWTEMWITTT YT ITINNNES AP TEA TS [AECKKTEETFTESN TTTASTPHIKAS AGSCRGE ASSGEW TT TRHTLYWAN WAPVGY IVDP IRRCGDLI ANELYHSCRMY IMGLESLLPDNSWE ALOGA AT TLF TEOQKR)
TWGRHGKLN T TNLGYILP TTLEEGESPPC IRWEGDH TON TG TGOTESSTSS IS TEW TIFVGRLS TVDENYESVYDEWDLSRGEABOL ILS IE TINDGALDSNWOSSLN TSLLSPP HYGY QGLWTEN W ITTT¥T ITIHNNSSAP TSA TS IAECKETSETFTESN TT TASTPHIKAS AGSGSGE ASNSGEYT [ TRHTLWAW WAPVGY TWDPIRRGDL IANSLYHSGEMY TWGLESLLPINSUFALDGAAT TLF TEQOER)
TWGEHGELN T THLGYILP T TLEEGKSFPC IRWEODM TeH TG TGOTESSTS [STPM TTFNGRLE IVDEN YES VYDSWDLERGKABCL ILS [E TINDGQLDENWCE SLNTSLLEPPHYGYQGLWTEMWI TTT YT ITINNNESAP TS A TS [ABARKTEETFTESNT T TAS TN TEAS AGSGRCE ASMSGEW TI TRHTL VAN WAPVGY IVDP TRRCGDL I ANELYHECRMY IMGLESLLPINSWFALAGA AT TLF TECQKR)
TWGEHGELN T THLGYILP T TLEEGKSFPC IRWEODM TeH TG TGOTESSTES [STPM TTFNGRLE IVDEN YES VYDSWDLERGKABCL ILS [E TINDGQLDENWCE SLNTSLLEPPHYGYQGLWTEMWI TTT YT ITINNNESAP TS A TS [AECKKTSETFTPEN TT TAS TP IEAS AGSGRGE ASMSGEW TI TRHTLYAN WAPYGY IVDE TRRCGDLI ANELYHECRMY IMGLESLLPINSWFALAGA AT TLF TEOQKR)
TWGEHGKLNI THLGWILP T TLKEGESFPPC IRWPGDM TG TG TGOTES STSS LS TPW [ TFVGRLS TVDENYES VYDIMILSRGE ABCL ILS IETTNDGOLDS RES SLNTELLSFP HYGYQGL WTEN WITTT YT ITLNNNSSAPTSATS TAECEKTSETFTE IV T1 TAS [ ] Ma 8o Qe a AR E VS T JHTL W WaPYGY 1VDP IRRGDL [ANSLYHEGRNM THGLESLLPINSWFALRGA AT TLF TECQE]

TWGEHGKLN T TNLGYILP TTLEEGESFPC IRWPODH TON TG TGOTESSTSS IS TPN T TFNGRLS TVDENYES YYDEWDLARGE ABCL ILS IE TTNDGOLDEN WOSSINTALLSFPHYGYOGLWTEN W ITTT YT ITINNNSSAPTEA I TAECKETSETFTE, \

TWGEHGELN T THLGYILP T TLEEGKSEPPC IRWEODM TeH TG TGOTESSTS [STPM TTFNGRLE IVDEN YES VYDSWDLERGE ABCL ILE [E TINDGQLDEN WS SLNTSLLEPPHYGYQGLWTEMWITTT YT ITINNNEE AP TEA TS [AECKKTSETFTESN TT TASTPHIEAS AGSGRCE ASMSGEW TI TRHTLYWAN WAPYGY IVDP IRRCGDLI ANELYHSCRMY IMGLESLLPINEWE ALOGA AT TLF TECQKR)
TWGEHGELN T THLGYILP T TLEEGKSFPPC IRWEODM TeH TG TGOTESSTES [STPM TTFNGRLE IVDEN YES VYDSWDLERGKABOLILS [E TINDGQLDSNWCESLN TSLLEPPHYGYQGLWTEMWITTT YT ITINNNESS AP TEA TS [AECKKTSETFTESN TT TASTPHIKAS AGSGRGE ASMSGEWT [ TRHTLYAN WAPYGY IVDP TRRCGDL IANSLYHEGRMY TWGLESLLPINSWFALAGA AT TLF TEOQKR)
TWGKHGELN T THLGYILP T TLEEGKSEPC IRWEODM TeH TG TGOTESSTES [STPM [T FNGRLE IVDEN YES VYDIWDLERGKAEGLILS [ETINDGALDSNWCESLN TSLLEPPHYGYQGLWTEMWITTT YT ITINNNES AP TEA TS [AECKKTEETFTESN TTTASTPHIKAS AGSCRCE ASMSGEWT [ TRHTLYAN WAPVGY IVDP IRRCDL IANSLYHECRNY TWGLESLLPINSWFALAGA AT TLF TEOQKR)
TWGEHGELN T TMLGYILP TTLEEGESFEC IRWEODH TCH TG TGOTESSTSSTSTPM TTFVGRLS T VDENYES VYDSWILERGE AF,

TWGEHGKLN I TNLGYILP ITLEEGESFPC IRWPODH TON TG TGOTESSTSSISTEN TTFVGRLS TVDENY IS\ DEMDLSRGEAE JLILS IETTNIGOLDSNWOSSLN TSLLSFE HYGYOGL WTEN W ITTT¥T ITINNNSSAP ToA T TAECKETSETFTRIN TTTAST

TWGEHGKLN I TNLGYILP ITLEEGESFEC IRVIPOD TON TG TGOTESSTSSISTEN T TFVGRLS T VDENY ES VYDEMILSRGEAEILILS IETTNIGOLDS MBS LN TSLLSFE HYGYOGL WTEN W ITTT¥T ITIMNNSSAR TS0 g TAECKETSETFTR N TTTAST Al
TVGKHGKLNIINLGVILPIILKE‘GKSPPCIRWPGWTCNTGICQTPSSTSSISTPMIIWGRISIVDENYEWDEMDLSRGI(ABJLILSIETTN'DGQLDSNWCSSLNTSLISPPHYGYQ&WTPNWITTTYTITINNNSSAPTSATSIAEUKKTSETFTPS‘JTTTASIPNIK.&SA(‘SE&(‘SASNEHEVTITKHTLVVNWAPVGYIVDPIRRGDLIANSLW’EGRNMMGLFSLIPWSWFMLQGMTTLFTKQ:HQ?
TWGEHGELN T THLGYILP T TLEEGKSFPC IRWEODM TeH TG TGOTESSTS [STPM TTFNGRLE IVDEN YES VYDSWDLSRGHE ABCL ILE [E TINDGQLDEH WOE SLNTELLEPPHYGYQGLWTEMWITTT YT ITLNNNESSAPTEA T3 [AECKKTSETFTPEN TT TASTPHIKAS AGSGRCE ASMSGEW TI TRHTLYAN WAPYGY IVDE TRRCGDLI ANELYHECRMY IMGLESLLPINSWFALAGA AT TLF TECQKR)
TWGEHGELN T THLGYILP T TLEEGKSFPC IRWEODM TeH TG TGOTESSTS [STPM TTFNGRLE IVDEN YES VYDSWDLERGH ABCL ILE [E TINDGQLDEN WS SLNTELLEPPHYGYQGLWTEMWITTT YT ITINNNEE AP TEA TS [AECKKTSETFTESN TT TASTPHIKAS AGSGRCE ASMSGEW TI TRHTLYAN WAPYGY IVDP TRRCGDLI ANELYHSCRMY IMGLESLLPINSWE ALOGA AT TLF TECQER)
TWGEHGELN T THLGYILP T TLEEGKSFPPC IRWEODM TeH TG TGOTESSTS [STPM TTFNGRLE IVDEN YES VYDSWDLERGE ABOLILS [E TINDGQLDSNWEESLN TSLLEPPHYGYQGLWTEMWITTT YT ITINNNES AP TEA TS [AECKKTSETFTESN TTTASTPHIKAS AGSGRCE ASMSGEWT [ TRHTLYAN WAPYGY IVDP IRRCDL IANSLYHECRMY TWGLESLLPINSWFALAGA AT TLF TEOQKR)
TWGEHGELN [ THLGYILP [ILEEGESPPC IRWEODM TCH TG TGOTESSTEE ISTPM LI FNGRLE IVDEN YES VYDSWDLERGKABCL 1L [E TINDGQLDENWCE SLNTSLLEPPHYGYQGLWTEMWI TTT YT ITINNNES AP TEA TS [ABARKTEETFTESNT T TAS TN TEAS AGSGECE ASMSGEW TL TRHTL VAN WAPYGY [ YDP IRRCDL IANELYHECRNY TWGLESLLPINSWEALAGH AT TLF TEOQKR)

YHGTSEASHG YTYER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPWFIR IAL IGAAACK YGT HWMRSF G TEESSKGKF B3 TTLGASLRCEL EDSELRS IMLTPF AQALFERTEP A3 IRESGDLARLE TLEQAHTAVWSPIG IKGA YESDTWP TLEWEWEL A YOFTL Y WERPLLN TLL IONNGEMYT TN TPLAK HSFYCRGEHSLEFSHLELF ANYQAEV ATSTWSHY IN AGGAL VF]
YHGTSEASHG YTYER0 ASGA HGHEFLLE FRQSS DEMEERE TWWRLESR YYLEALCFEHPWFIR LAL IGAAACH YGT HWMRSF G TEESSKGKF B3 TTLGASLRCEL EDSELRS IMLTPF AQALFERTEP A3 IRESGDLARLE TLEQAHTAVWSPIG IKGA YESDTWP TLEWEWEL A YOFTLY WERPLLN TLL IONNGEMYT TN TPL AK HSFYCRGEHSLKF SHLELF ANYQAEV ATSTWSHY IN AGGAL VF]
YHG Y3 SASHG YTYES0 ASGAHGHEFLLS FE0SS DEMEERE TWNRLASR YL SALCFEHPMFIR TAL IGAAACH YGT HWMBSF G TRISSKGKF B3 TTLGASLRCEL RDSWFLES IMLTPF AQALFERTEP A3 IRESGDLARLE TLEQAHTAVWSPIG IKGA YSSDTWP TLEWEMELA YOPTLY WKRPLLN TLL IONNGEMYT TN TPLAK HS FYGRGSHILKFSHLELF BN YOAEV ATSTWSHY IN AGGALYF]
VHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSDRMEERE TWNRLSAR YV LSALCFEHPMF LR [AL IGAAACH YGT HWMBSF Y6 TEESSKGEF HS TTLGASLRCEL EDSWFLES IMLTFF AQALFERTEF A% TRESGDLARLF TLEQAHTAVWSP IGTKGA YSETTWP TLSWEMEL A YOF TLYWERPLLN TLL IONNGSWYT TN TPLAK HSFYGRGSHELKF SHLKLF BN YOAEV ATSTWSHY IN GGALYF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPWFIR IAL IGAAACK YGT HWMRSF G TEKSSKGKF B3 TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLE TLEQAHTAVWSPIG IKGA YESDTWP TLEVEWEL A YOFTL Y WERPLLN TLL IONNGEMYT TN TPLAK HSFYCROSHSLKF SHLELF i YQAEV ATSTWSHY IN AGGAL VF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPWFIR IAL IGASACH YGT HWMRSF G TEESSKGKF B3 TTLGASLRCEL EDSMELRS IMLTPF AQALFERTEP A3 IRESGDLARLETLEQAHTA V'SP IG IKGA tSSDTWP TLEWEWEL A YOFTL Y WERPLLN TLL IONNGEMYT TN TPLAKHS FYCRGSHILKFS HLELF ANYQAEY ATSTWSHY IN AGGAL VF]
YHGTSEASHG YTYER0 ASGA HGHEFLLE FRQSS DEMEERE TWWRLESR YYLEALCFEHPWFIR IAL IGAAACKH YGTHWMRSF YGTEKSSEGKF B3 T ILGASLRCEL EDSMELRS IMLTPF AQALFERTEP A3 IRESGDLARLETLEQAHTAVWSPIG IKGA tSSDTWP TLEVEWEL A YOFTLY WERPLLNTLL IONNGEMYT TN TPL AK HSFYCRGEHSLEFSHLELF ANYQAEV ATSTWSHY IN AGGAL VF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FRQ3S DEMEERE TWWRLESR YYLEALCFEHPWFIR 1 AL IGAAACH YGT HWMRSF YGTEESSEGKF HS TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLFTLEQAHTAVWSPIG IKGA tSSD TP TLEWEWEL AYQPTL YWERPLIN TLL IONNGEWYT TN TPL AK HSFYCRGEHILKFSHLELF ANYQAEV ATSTWSHY IN AGGAL VF]
YHGYSSASKG YTYSS0 ASGAHGHE FLLS FA0SSUKMEERE TWNRLSAR YVLSALCFEHEMFIR [ AL IGABACH YGT HVMBSF YGTEESSEGEF HS TTLGASLRCEL EDSWFLES IMLTEF AQALFERTEF A% IRESGDLARLFTLEQAHTAVWSP G TKGA YSSTTWP TLAWEMELA YOF TLYWERPLLN TLL IONNGSWYT T TP LAK HSFYGRGSHSLKFSHLELF BN YOREV ATSTWSHY IN GGALYF]
VHGYSSASKG YTYSS0 ASGA HGHE FLLS FA0SSUKMEERE TWNRLSAR YVLSALCFEHEMFLR [ AL IGAAACH YGTHVMESF YGTEESSEGEF HS TTLGASLRCEL EDSWFLES IMLTEF AQALFERTEF A% TRESGDLARLE TLEQAHTA VWS IG TEGA YSSTTWP TLAWEMEL A YOF TLYWERPLLN TLL IONNGSWYT T TP LAK HSFYGRGSHELKFSHLELF BN YOAEV ATSTWSHY IN GGALYF]
YHGYSSASKG YTYSS0 ASGAHGHE FLLS FA0SSUKMEERE TWNRLSAR YL SALCFEHPMFLR [AL IGABACH YGT HVMESF Y6 TEESSKGEF HS TTLGASLRCEL EDSWFLES IMLTFF AQALFERTEF A% IRESGDLARLF TLEQAHTA VWS IG TKGA YSSTTWP TLAWEMEL A YOF TLYWERPLLN TLL IONNGSMYT T TP LAK HSFYGRGSHSLKFSHLELF BN YOAEV ATSTWSHY IN GGAT VF]
VHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSDRMEERE TWNRLSAR VYL SALCFEHPMFLR TAL IGABACH YGT HVMRSF Y6 TEESSKGEF HS TTLGASLRCEL EDSWFLES IMLTFF AQALFERTEF A% TRESGDLARLF TLEQAHTA VWP IG TKGAYSSTTWP TLAWEMEL A YOF TLYWERPLLN TLL IONNGSWYT TN TP LAK HSFYGRGSHELKF SHLKLF ANYOAEV ATSTWSHY IN AGGAL VF]
YHGTSEASHG YTYER0 ASGA HGHEFLLE FROSS DEMEERE TWNRIESR YYLEALCFEHPWFIR 1 AL IGASACH YGT HWMRRF YGTEESSEGKF B3 TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLFTLEQAHTAVWSPIG IKGA tSSD TWP TLEWEWELA YOFTL Y WERPLLN TLL IONNGEWYT TN TPL AK HEFYCRGEHSLEFSHLELF ANYQAEV ATSTWSHY IN AGGAL VF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FROSSDEMEERE TWNR)ESR YYLEALCFEHPWFIR © AL IGAAACH YGT HWMRSF YGTEKSSEGKF B3 TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLETLEQAHTAVWSPIG IKGA tSSD TP TLEWEWELA YOFTL Y WERPLLN TLL IONNGEMYT TN TPLAK HSFYCROSHSLKFSHLELF i YQAEV ATSTWSHY IN AGGALYF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FRQSS DEMEERE TWNR)ESR YYLEALCFEHPWFIR 1 AL IGAAACH YGT HWMRSF YGTEESSEGKF HS TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLFTLEQAHTAVWSPIG IKGA YESDTWP TLEWEWELA YO TLY WERPLLN TLL IONNGEWYT TN TPLAK HSFYCROSHILKFSHLELF i YQAEV ATSTWIHY IN AGGALYF]
VHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSUKMEERE TMHR)BAR YVLSALCFEHEMFIR AL IGAAACH YGTHVMESF YGTEESSEGEF HS TTLGASLRCEL EDSWFLES IMLTEF AQALFERTEF A% IRESGDLARLE TLEQAHTAVWSP G TEGA YSSTTWP TLAWEMEL A YOF TLYWERPLLN TLL IONNGSWYT TN TP LAK HSFYGRGSHSLKF SHLELF BN YOAEV ATSTWSHY IN GGALYF]
YHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSUKMEERE TWNRLEAR YVLSALCFEHEMFIR [ AL IGAAACH YGT HWMESF YGTEESSEGEF HS TTLGASLRCEL EDSWFLES IMLTEF AQALFERTEF A% IRESGDLARLFTLEQ AHTA VWS G TKGA¥SSTTWP TLAWEMEL A YOF TLYWERPLLN TLL IONNGSMYT T TP LAK HSFYGRGSHELKFSHLELF BN YOAEV ATSTWSHY INAGGAL VF|
YHGVESASKGY TYSS0 ASGH HGHEFLLSFS0SSTIEMEERE TWNRLSER YYLSALCFEHEMFLR TAL IGAARCH VGTHOMBSF YG TRESSEGEF HS T TLGASLRCELEDSMEL RS IMLTEF AQALFER TEF AS IRESGDLARLF TLEQ AHTAVYSP G IEGA YSSDTWP TLAWEMEL A YOPTLY WERFLLNTLL IONNGSWYT TH TPLARHS FYGRGE HSLESHLELF ANVOAEVATSTWSHY IN AGGAL VF|
VHGYSSASKG YTYSS0 ASGA HGHE FLLS FA0SSDRMEERE TWNRLSAR YV LSALCFEHPMF LR [AL IGAAACH YGT HWMRSF YGTEE SSEGEF HS T TLGASLRCEL EDSMFLES IMLTFF AQALFERTEF A% IRESGDLARLFTLEQAHTA VWS IG TKGAYSSTTWP TLAWEMEL A YOF TLYWKRPLLNTLL IONNGSWYT T TPL AR HSFYGRGEHSLKFSHLELF ANYOAEY ATSTWSHY IN GGAT VF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPWFIR 1 AL IGAAACH YGT HWMRSF YGTEKSSEGKF B3 TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLETLEQAHTAVWSPIG IKGA tSSD TWP TLENEWELA YO TL Y WERPLLN TLL IONNGEMYT TN TPLAK HSFYCROSHSLKFSHLELF i YQAEV ATSTWSHY IN AGGALYF]
YHG VS BARKG Y TWSE0ASGAHGHEFLLSFEARS TRNKERE TR SR YYLSALCFEHPMETR 1AL IGA AACH Y THIMRSF Y GTEESSEGKF HS TTLGASLRCEL EDSHFLES IMLTEF AQALFER TEP A5 IRESGDLARLFTLEQAH TAYYS PIGIKGA 33D TWP TLSWEMELA YOP TLY WERFLLN TLL ICHNGEWYT TN TPLAK RSFYGRGS HSLEFSHLELF iH YQUAEY ATSTWSHY IN AGGALYF|
YHGTSEASHG YTVER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPFIR 1 AL IGASACH YGT HWMRSF YGTEKSSEGKF B3 TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLE TLEQAHTAVWSPIG IKGA YESDTWP TLEVEWEL A YOFTL Y WERPLLN TLL IONNGEMYT TN TPLAK HSFYCROSHSLKF SHLELF i YQAEV ATSTWSHY IN AGGALYF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FRO3S DEMEERE TWWRLESR YYLEALCFEHPWFIR LAL IGAAACK YGT HWMRSF G TEES SKGKF B3 TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLE TLEQAHTAVWSPIG IKGA YESDTWP TLEWEEL A YOF TLY WERPLLN TLL ONNGEWYT TN TPLAK HSFYCROSHILKFSHLELF i YQAEV ATSTWSHY INAGGAL VF]
VHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSUKMEERE TWNRLSAR YL SALCFEHEMFLR [AL IGABACH YGT HVMESF Y6 TEESSEGEF HS TTLGASLRCEL EDSWFLES IMLTFF AQALFERTEF A% IRESGDLARLF TLEQAHTA VWS IG TKGA YSSTTWP TLAWEMEL A YOF TLYWERPLLN TLL IONNGSMYT T TP LAK HSFYGRGSHELEFSHLELF ANYOAEV ATSTWSHY IN GGAT VF]
YHGYSSASKG YTYSS0 ASGA HGHE FLLS FA0SSUKMEERE TWNRLSAR YL SALCFEHPMFLR [AL IGARACH YGT HVMESF Y6 TEESSKGEF HS TTLGASLRCEL EDSWFLES IMLTEF AQALFERTEF A% TRESGDLARLE TLEQAHTA VWS G TEGA YSSTTWP TLAWEMEL A YOF TLYWERPLLN TLL IONNGSWYT TN TP L AR HSFYGRGEHSLKF SHLELF ANYOAEV ATSTWSHY IN GGAT VF]
Y HGVESASKGY TYSS0 ASGH HGHEFLLSFS0SSTEMEERE NNRIR SR YYLSALCFEHEMFLR 1AL IGAARCH YGTHOMBSF YGTRESSEGEF HS TTLGASLRCELEDENFL RS IMLTEF AQALFER TEF AS IRESGDLARLF TLEQ AHTAVWEP G IEGA YSSD TP TLAWEMELA YOPTLY WERFLLN TLL IGNNGSWYT TH TPLAK RSFYGRGE HSLKF SHLELF tH VOUE ATST WS HY IN AGGALYFY
YHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSDRMEERE TWNRLSAR YL SALCFEHPMFLR LAL IGABACH YGT HWMRSF Y6 TEESSKGEF HS TTLGASLRCEL EDSWFLES IMLTFF AQALFERTEF A% TRESGDLARLF TLEQAHTAVWSP IGTKGAYSETTWP TLAWEMEL A YOF TLYWERPLLN TLL IONNGSWYT TN TPLAK HSFYGRGSHELKF SHLKLF BN YOAEV ATSTWSHY IN GGALYF]
YHGTSEASHG YTYER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPWFIR LAL IGAAACH YGT HWMRSF G TEESSKGKF B3 TTLGASLRCEL EDSWELRS IMLTPF AQALFERTEP A3 IRESGDLARLE TLEQAHTAVWEPIG IKGA YESDTWP TLEVEWEL A YO TL Y WERPLLN TLL IONNGEWYT T TPLAK HSFYCROSHILKF SHLELF i YQAEV ATSTWIHY IN AGGALYF]
VHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSUKMEERE TWNRLSAR YL SALCFEHPMFLR [AL IGARACH YGT HVMBSF Y6 TEESSKGEF HS TTLGASLRCEL EDSMFLES IMLTEF AQALFERTEF A% TRESGDLARLFTLEQ AHTA VWS IG TKGA YSSTTWP TLAWEMEL A YOF TLYWERFLLN TLL IONNGSMWT T TP LAKHSFYGRGSHELKFSHLKLF BN YOAEV ATSTW3HY INAGGAL VF|
Y HGVESASKGY TYSS0 ASGH HGHEFLLSFS0SSTEMEERE NNRIB SR YYLSALCFEHEMFLR 1AL IGAARCH YGTHOMBSF YGTRESSEGEF HS T TLGASLRCELEDSMEL B IMLTEF AQALFER TEP AS IRESGDLARLF TLEQ AHTAVYSP G TEGA YSSDTWP TLAWEMEL A YOPTLY WERFLLNTLL IONNGSWYT TN TPLARHS FYGRGSHSLEF SHLELF ANVOAEV ATST WS HY IN AGGAL VF|
YHGYSSASKG YTYSS0 ASGA HGHE FLLS FA0SSDRMEERE TWWRLSAR VYL SALCFEHEMFIR [ AL IGARACH YGT HWMRSF YGTEESSEGEF HS T TLGASLRCEL EDSMFLES IMLTFF AQALFERTEF A% IRESGDLARLFTLEQAHTA VWS IG TKGAYSSTITWP TLAWEMEL A YOF TLYWERFLIN TLL IONNGSWYT T TPL AK HSFYGRGEHSLKF SHLKLF ANYOAEY ATSTWSHY IN AGGAT VF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPWFIR 1 AL IGAAACH YGT HWMRSF YGTERSSEGKF B3 TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLETLEQAHTAVWSPIG IKGA tSSD TP TLEWEWELA YOFTL Y WERPLLN TLL IONNGEMYT TN TPLAK HSFYCROSHILKFSHLELF i YQAEV ATSTWSHY IN AGGALYF]
YHGTSEASHG YTYER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPWFIR LAL IGAAACK YGT HWMRSF G TEKSSKGKF B3 TTLGASLRCEL EDSELRS IMLTPF AQALFERTEP A3 IRESGDLARLE TLEQAHTAVWSPIG IKGA YESDTWP TLEWEWEL A YOFTLY WERPLLN TLL IONNGEMYT TN TPLAK HSFYCROSHSLKFSHLELF i YQAEV ATSTWSHY IN AGGAL VF]
YHGTSEASHG YTYER0 ASGA HGHEFLLE FRQSS DEMEERE TWWRLESR YYLEALCFEHPWFIR IAL IGAAACH YGT HWMRSF G TEESSKGKF B3 TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLE TLEQAHTAVWSPIG IKGA YESDTWP TLEWEWEL A YO TL Y WERPLLN TLL IONNGEMYT TN TPLAK HSFYCRGSHILKFSHLELF i Y0 AEV ATSTW3HY INAGGAL VF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FRQSS DEMEERE TWNRIESR YYLEALCFEHPWFIR 1 AL IGAAACH YGT HWMRSF YGTEESSEGKF HS TTLGASLRCEL EDSNELRS IMLTPF AQALFERTEP A3 IRESGDLARLFTLEQAHTAVWSPIG IKGA tSSD TP TLEVEWELA YOF TLY WERPLLN TLL ONNGEWYT TN TPLAK HSFYCRGSHSLEFSHLELF ANYQAEV ATSTWSHY IN AGGAL VF]
VHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSUKMEERE TWNRLEAR YVLSALCFEHEMFIR [ AL IGAAACH YGT HVMESF YGTEESSEGEF HS TTLGASLRCEL EDSWFLES IMLTFF AQALFERTEF A% IRESGDLARLFTLEQAHTAVWSP G TKGA¥SSD TWP TLAWEMELA YOF TLYWERFLIN TLL IONNGSWYT TN TP L AR HSFYGRGEHSLKFSHLELF ANYOAEV ATSTWSHY IN GGAT VF|
VHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSUKMEERE TWNRLSAR YVLSALCFEHEMFLR [AL IGABACH YGT HVMESF Y6 TEESSEGEF HS TTLGASLRCEL EDSWFLES IMLTFF AQALFERTEF A% IRESGDLARLE TLEQAHTA VWS IG TKGA YSSTTWP TLAWEMELA YOF TLYWERPLLN TLL IONNGSMYT T TP LAK HSFYGRGSHELKFSHLKLF BN YOAEV ATSTWSHY IN GGALYF]
YHGYSSASKG YTYSS0 ASGA HAHE FLLS FA0SSDRMEERE TWNRLSAR VYL SALCFEHPMF IR LAL IGAAACH YGT HWMRSF Y6 TEESSKGEF HS TTLGASLRCEL EDSWFLES IMLTFF AQALFERTEF A% IRESGDLARLF TLEQAHTAVWSP IGTKGA YSSTTWP TLAWEMEL A YOF TLYWERPLLN TLL IONNGSWYT TN TPLAK HSFYGRGSHELKF SHLKLF BN YOAEV ATSTWSHY IN GGALYF]
YHGTSEASHG YTYER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPWFIR LAL IGAAACH YGT HWMRSF G TEKSSKGKF B3 TTLGASLRCEL EDSELRS IMLTPF AQALFERTEP A3 IRESGDLARLETLEQAHTAVWSPIG IKGA tSSDTWP TLEWEWEL A YOFTLY WERPLLN TLL IONNGEMYT TN TPLAK HSFYCROSHILKFS HLELF i YQAEV ATSTWSHY IN AGGAL VF]
YHGTSEASHG Y TYER0 ASGA HGHEFLLE FROSS DEMEERE TWWRLESR YYLEALCFEHPWFIR IAL IGASACH YGT HWMRSF G TEESSKGKF B3 TTLGASLRCEL EDSMELRS IMLTPF AQALFERTEP A3 IRESGDLARLETLEQAHTA V'SP IG IKGA tSSDTWP TLEWEWEL A YOFTL Y WERPLLN TLL IONNGEMYT TN TPLAKHS FYCRGSHILKFS HLELF ANYQAEY ATSTWSHY IN AGGAL VF]
Y HG TSEASHG Y TYEE0 ASGA HGHEFLLE FEQSSDEMEERE TWWRLESR VY LEALCFEHPFIR LAL IGAAACH YGT HWMRSF YGTEESSEGKF H3 T ILGASLRCEL EDSMELRS IMLTEF AQALFERTEP A3 IRESGDLARLETLEQ AHTAVWEP IG IKGA tSSDTWP TLEVEWEL A YO TLY WERPLLNTLL IOWNGEWYT TN TPL AK HSFYCGRGEHSLEFSHLELF ANYQAEY ATSTWSHY IN GGAL VF]



Table 1 Origins of C. trachomatis strians and pmpF accession numbers

ompA genotype

Category Strain name  Origen (Sex) Isolated from . pmpF accession number Notes References
(accession number)
Japan-malse 404 Male Urethra 1(LC031847) LC031825 This study
(n=12) 414 Male Urethra 1 (LC031848) LC031826 This study
419 Male Urethra D (LC031849) LC031827 This study
440 Male Urethra 1 (LC031850) LC031828 This study
441 Male Urethra 1(LC031851) LC031829 This study
519 Male Urethra G (LC031852) LC031830 This study
520 Male Urethra D (LC031853) LC031831 This study
54 Male Urethra B (LC031846) LC031823 This study
626 Male Urethra K (LC031854) LC031832 This study
627 Male Urethra J (LC031855) LC031833 This study
664 Male Urethra F (LC031856) LC031834 This study
687 Male Urethra J (LC031857) LC031824 This study
Reference-malse 11023 Male rectum E (See reference) ADH21375.1 Other study [17]
(n=7) 150 Male rectum E (See reference) ADH17683.1 Other study [17]
9301 Male rectum G (See reference) ADH97547.1 Other study [17]
9768 Male rectum G (See reference) ADH18603.1 Other study [17]
11222 Male rectum G (See reference) ADH19530.1 Other study [17]
11074 Male rectum G (See reference) ADH20449.1 Other study [17]
6276 Male rectum J (See reference) AGS02743.1 Other study [17]
Japan-females nv266 Female cervix G (AB695149) LC031835 This study (isolated previously) [18]
(n=11) nv283 Female cervix B (AB695151) LC031836 This study (isolated previously) [18]
nv287 Female cervix F (AB695152) LC031837 This study (isolated previously) [18]
nv307 Female cervix | (AB695154) LC031838 This study (isolated previously) [18]
nv381 Female cervix K (AB695161) LC031839 This study (isolated previously) [18]
nv399 Female cervix E (AB695162) LC031840 This study (isolated previously) [18]
nv417 Female cervix J (AB695165) LC031841 This study (isolated previously) [18]
nv437 Female cervix G (AB695170) LC031842 This study (isolated previously) [18]
nv441 Female cervix 1 (AB695171) LC031843 This study (isolated previously) [18]
nv443 Female cervix D (AB695172) LC031844 This study (isolated previously) [18]
nv448 Female cervix D (AB695173) LC031845 This study (isolated previously) [18]
Reference-females CS-431/04 Female Urogenital Da (See reference) DQ065748.1 Other study [13]
(n=12) 1-174 Female Urogenital E (See reference) DQO065747.1 Other study [13]
1-149 Female Urogenital G (See reference) DQO065746.1 Other study [13]
1-24 Female Urogenital | (See reference) DQO065744.1 Other study [13]
CS-190/96 Female Urogenital la (See reference) DQO065743.1 Other study [13]
1-139 Female Urogenital H (See reference) DQO065742.1 Other study [13]
CS-121/96 Female Urogenital H (See reference) DQO065741.1 Other study [13]
CS-490/95 Female Urogenital G (See reference) DQO065740.1 Other study [13]
S-91 Female Urogenital Ja (See reference) DQO065739.1 Other study [13]
537C-05 Female Urogenital E (See reference) EF490369.1 Other study [11]
S-141 Female Urogenital E (See reference) EF490368.1 Other study [11]
CS-500-96 Female Urogenital E (See reference) EF490367.1 Other study [11]




Table S1. Primers used in this studv

Gene Primer Sequence Geng Ampllcon Reference
location size (bp)

For ompA genotyping
P1 5-ATGAAAAAACTCTTGAAATCGG-3’ 1-22 (For full length amplification and seugencing) 1,124 [18]
OMP2 5-ACTGTAACTGCGTATTTGTCTG-3' 1,124-1,103 (For full length amplification and sequencing) [18]

For pmpF sequencing
PmpF-2 5-CTTATCTTCAGCGCATTCGTCCTTC-3' (-)91—(-)67 (For full length amplification and sequencing) 3,664 [13]
PmpF-1 5-GAATGGCTCCGCCTTCTCTTATTTT-3' (+)468—(+)444 (For full length amplification and sequencing) [13]
F-7 5-GCATTCGTCCTTCTCTCTTT-3' (-)80—(-)60 (For sequencing) [13]
F-4 5-TGACAGGGAATCGAACTCT-3 513-543 (For sequencing) [13]
F-6 5-AAATTATATCCATACAGGGA-3’ 1.092-1.112 (For seauencina) [13]
F-8 5-TTCACTAGTTTTTTTCTGCT-3’ 2,041-2,021 (For sequencing) [13]
F-5 5'-GAGTGAAATTTCCCTTTAGA-3’ 2,630-2,610 (For sequencing) [13]
F-3 5'-ATTCTAGAAGGAACCTCTCT-3' (+)76—(+)56 (For sequencing) [13]
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