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Pneumococcal surface protein A (PspA)
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Vaccine 2015, 33, 6178-6185

Population by pathology, period and age

Other
Carriers IPD (total) Meningitis Pneumonia IPDs
Overall, n = 924 n =355 n =569 n= 166 n=114 n=289 p P
Period 1 193 (33.2)] 388 (66.8) 102 (17.6) 85 (14.6) 201 (34.6)
(2008/2009),n = 581
[pDTfﬁ Age (months), 132541 134+x52 11 7x52 137%x49 141+51 07 0002
IPD1 3-ﬁ1]- mean * SD (median) | (12.3) (12.2) (10.0) (13.7) (13.4)
Period 2 162 (47.2)] 181 (52.8) 64 (18.7) 29 (8.5) 88 (25.7)
(2012/2013),n = 343
IPD13& Age (months), 13955 13150 116x47 147x£53 13.7+49 018 0.012
mean * SD (median) | (12.9) (12.3) (10.5) (14.2) (13.6)

Data are no. (%) unless indicated. IPD, invasive pneumococcal disease. Other IPD: bacteremia without

REEISEILIE RSN IRE =& BIPDILE SN 2

*  ANOVA p-value for age comparing carriers vs meningitis vs pneumonia and vs other IPD.
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Vaccine pressure

i —Serotype replacement (I;FXEH) OHFF

s ETVIOFRALTDER (REFEHEA)
s DOFBRLTDHKIEEZ | Capsular switching
(FETHOF 24T Dtransformation| 2k D FK[EFEiEF

capsule polysaccharide synthesis (¢ps) locus®

recombination)
CO-CO

TREDHZEIL




Transformation (2 & Z #2): DNA fragment

Release of
/ DNA

Donor cell Recipient cell

Transduction (2B EA): Bacterlophage

(5 o

phage

Phage-infected donor cell Recipient cell

Conjunction (3£):plasmid: Cell to cell contact

7%”0\44@%

Transposon Donor cell Recipient cell

Copyright © 2006 Nature Publishing Group
Nature Reviews | Microbiology



cps loci from S. pneumoniae serotypes

| Type-specific |
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Serotype 11A

Type specific

A

[ Regulatory

[ Glycosyltransferase  [] Polymerase

[ O-acetyltransferase [ Flippase
I Gro-1-P synthesis

Serotype 3

Seroty!)e 3 1kb

1 Il L L L ! (L |

T T T

ORISR ¥

wzg wzh wzd* wze tnp ugd wchE galu* pgm*
(cps3D)  (cps3S)

B
(0.6) (0.5)
OAc PO4-Gro OAc
2 4 2
[=6)-0-Glc-(1—4)-a-Gal-(1—3)-B-Gal-(1—4)-B-Glc-(1—]
3 4
OAc OAc
©5) (1.0) @
k]
Hild “
CpsE 22
P A -CoA
UndP  UDP-Glc Undp cetyl-Co,
@ recycling
Wch)
WehK WewC Acetyl-CoA
UDP-Gal @
UDP-Gal Werl = e

UDP-Glc WewU

Gro-1P | Get » CDP-Gro »Gro

e

@

WewT Acetyl-CoA

Gro

Il Regulatory [ Dehydrogenase [CJ UDP-Glc synthesis
M Pseudogene  [] Polymerase

I ‘ [—3)-B-GlcUA-(1—4)-B-Glc-(1-] ‘I

Clin Microbiol Rev. 2015; 28: 871-899
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pbp2B Streptococcus pneumoniae
chromosome
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Recombination (#iA#L % )of cps locus

\ cps locus of 19F
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Sci Rep 2016; 6
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IE: insertional element , RUP: repeat unit of pneumococcus, SS: spacing sequence, core promoter sequence
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Sci Rep 2016; 6

Transformation: 2 E Z #i

cps locus

oela Je— - L
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Complete type swtich with Only promoter region swtich with Only type-specific gene switch
a new and thick capsule a original and thick capsule with a new and thin capsule
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Lancet Infect Dis 2004; 4: 144-54
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EFE/NNR - REEICDIMIEIRED
BROBRHE GHEERDAFETPCR)

Pediatr Infect Dis J  389/514 (75.7%) 297/514 92/514
2016:35:477-480 (57.8%) (17.9%)
BMC Infectious 94/105 (89.5%) 53/105 41/105
Diseases 2012; 12: (50.4%) (39.1%)
69
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Non—-typable (NT) Streptococcus pneumoniae

NT (X)) 7—. FEEXEE. non IPVHISDHBEMNZ L, IPDTIEFE(1%LLTF) o

NT &L R FRIEFEY)
« HERIHFEETIN, SETRESNGHoF-FED R EEME (98, 99,100+ - )
= Jlld)Streptococcus: Streptococcus pseudopneumoniae, Streptococcus mitis
» EICEENFELGVD=EONT
= cpsTEEIDTEEFE XM RE : —FZL\, (Group 1) :IPDMSDIRAEIZE LN
= FOZREMEBEZFD, (Group I1) : ops lociMbDBEFICEEERDHY  RIEIZIEHKFIEICER.

NCC1: pspK gene (pneumococcal surface protein Korea, also referred to as nspA, non—
typeable pneumococcal surface protein A)

NCC2: aliC (aliB-ike ORF1)& aliD (aliB-like ORF2) genes
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MLST (Multi Locus Sequence Typing)f&4T



MLST #%6%

Sunday 14th December 2014

l DATA ANALYSIS

NEW - We are launching a BETA version of the 5. avreus MLST site - Click here

DATABASES
Staphylococcus aureus

=
=
- =
O] =
B o)
O]
m O]
O] O]
O]
O] =
O]
= =
O] =
= =
B o
= O]
=
O]
O]
m S.aureus
ol Profile Query Locus Query Batch Query
O]
@ |Please choose— V| | Please choose— V| | Please choose— V|
O]
o] Please Note: The downstream trimming position used to define gmk alleles has changed
o] slightly.
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‘_h MLST (7 ORETFOEEERF)

73¥E MDHousekeeping gene
= aroE (shikimate dehydrogenase)

= gdh (glucose—6—phosphate
dehydrogenase)

= gki (glucose kinase)

Streptococcus pneumoniae = recP (tranSketOIase)

chromosome

2.1 Mb = spi (signal peptidase I)
= xpt (xanthine

phosphoribosyltransferase)

gki = ddl (D-alanine-D-alanine ligase)

bp3
[oan ] PP PLoS Pathog 2007: 3: 168



Sequence type (ST) &Clonal complexe (CC)) BYE

CC156 M2 H

BANDgPRSPIL, CC156
[CEFENSSTAZLY

100)()0!_*5
TN

= ST(Sequence type) BNEILEL., MEDEEFDEEESIEZTAATRL, B—DH,

= CC (Clonal complex) T MDEBEFDS565MNTLICRICIEEERE N THAIES . ELBERICHS
EEZATRILVO0—KHICBLTWWSESN S,




i Capsular switching
= Circles: Clonal complex &S  F&. BMLTLATREEDLHD

= Arrows: [ Clonal complex® T cps loci NDFEEIZFRLTLVS

oV, 35C,

1968 1941
None
3782 \‘
7|=
=
1960
23F, \ 17F,
2001 1939
1997

19F 15, »

2005 Unknown ;ggs
1956
(e
oL, 11C, 128
952 J Infect Dis 2013:207:439-49
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Relationship between pneumococcal capsular types and the
diseases in adults

0% 20% 40% 60% 80% 100%
Serotype . | | \ :

3 (n=34) [

4 (n=21)

6A (n=15) Meningitis  Pneumonia [N

6B (n=31)

14 (n=23)

Sepsis

B Meningitis | B Pneumonia | 00 Pneumonia and Sepsis

B Sepsis [0 Empyema or Pleuritis ] Other

23l i RBRE T IFVICEFENTLSH, REH+HTELY,
— PCV-13D B,

12F (n=43)

15 (n=13)




24 AR
‘_L BA:DO9FohN—RLFERORER

B-13. FEEE LAEH DERIF D AR (n=538)
(%) | s PPV23DAH/ §—$‘iﬁ
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35B, 23A, 16FE! D h(Z
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39.2%, PCV13T+66.4%
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BRE_ BB e -BEN ek
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| PPV23: n=426 (79.2%) | HeAERES
I 50 0« B R T (H22- B - — -013).
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= BEM
= Largest case—control study: BEAEDLHWNEEBIZCHLNTIDIF MEE
MDIPDZF 59 A(Shapiro ED, et al. NEJM, 1991, Wkly Epidemiol Rec 83 : 373,
2008)
s MAMREEDEEELFHRTD)RIZTE T T 5, (Fisman DN, et al.
CID,2006, Jhonstone J, et al. Arch Int Med,2007 )
= HDAEICEWT, @A (ST D23 MK BRETIF DM TR, E
BEHIBEHRMNBESMNIZA > =(Maruyama T et al. BMJ. 2010; 340: ¢c1004,
Kawakami K et al. Vaccine 2010 28:7063)
n BT/
. BAISHIH B2 TOMKISHT SHBEANEDDMIE A LERBTRIIN]
NWTNOREBRTEEELGHRIRTIDETIEHA SN TULVELY, (Jackson
LA, et al. CID, 2008)
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Maruvama T et al. BMJ. 2010: 340: ¢1004.
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. CDCGJ%BHEEOJ%MLEEITéaﬁFnﬁE%(ACIP) [%. 2012
| REASREICH D195 LI EDFENIZRHLT. PCVI3E
PPV230) /5 D: %*EE?E%%LLO (MMWR 2012: 61: 816-9)

= ACIPIE. 20144E(Z, 65s% LL E D EETE 3L TPPV23&

PCV13. WA DI IF 4T 55 HELT-, (MMWR
2014: 63: 822-5)

s 525 T2008FEH 520134F(ZH (I TITHANI-CAPITA trial T
(X, 65&% LLE MD85000 A 0D FJE IE F#5655% LLE D R AZE X &
IZPCV13% i L. DOFmE ﬁ:LBL\'C%%G)Efﬁcacy’EEE
DIzEMSSNTLVS, (Community acquired pneumonia
immunization trial in adults (CAPiTA). Pneumonia 2014; 3:95)




Polysaccharide Conjugate Vaccine against
Pneumococcal Pneumonia in Adults (65 years of age or older)

A |Vaccine-Type CAP | CI‘#accine-T};Ee IPD I

@ 90- Placebo E 90—

=

a 80— a 80 -

E- 70 IE_ 70-

“ 60— s 60

g 90— g 50

Z 40+ Z  40-

2 30 2 30- Placebo

3 20_ = 20_ P ,°

— = , ee® "

E 109 E 109 . .27 . |epoviz

U U’ S D——III L "'nl - T I—-

0 1 2 3 4

Years since Vaccination Years since Vaccination

= (Funded by Pfizer; CAPITA Clinical Trials.gov nhumber NCT00744263.)
= PCV13 Group: (N = 42,237)
= Placebo Group: (N = 42,255)
N Engl J Med 2015;372:1114-25
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?idffzﬁ'lf B EEE O PPV23
ACIP(2014) I' e, 55 T 2 4 BB [ ! > I
65ELUEDETDE PPV23
£%1 2
e BIERBERDRA PPV23
Iﬁ.ﬁ$iﬁfﬁl:5%% PCV13 + PPV23 |
Iy S 60U EDETOH PPV23
EEELSNODOREABSEELE) PPV23
e SERTHIMA (S08LLE) PPV23
ATAGI(2013) EHEEEED2E PPV23
|ﬂﬁ$éﬁfﬁl:5&% PCV13 + PPV23 |
65ELEDETDE PPV23
h+4
N EBHEEEEEOE PPV23
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Polysaccharide chains .
ithe glycan portion) Peptidoglycan

Peptide cross-links
(the peptide portion)

s RIFRTGUYAVIEZHET VA EEHRARIC, RTFFORIFZ#ERICLT, BFK
[2HY EIF =D LS5 =ZR TR B EELZL TS,
« BREJTVHUH
s N-acetylmuramic acid (NAM)
= N-acetylglucosamine (NAG)

= NAMENAGAH B -1-4fE &L= HARY<—
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Polysaccharide chains .
{the glycan portion) Peptidoglycan

i
L-Lys
I
D-GIuNH,
I
Peptide cross-links L-Ala
(the peptide portion)
—~NAM—NAG —

s RTFR
s 4ADNTISIRTFF
» 5ADTN): RUBG)Y
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L-F75=2(Ala)- D- LAV BA(GIu)-L-1J > (Lys) - D-Ala s DORIG: TS/ BEEESTHIEERN.
| MIUARTFE—E
= QO RG: KimdDD-AlaZL Y Bk B
FNDTS=2 - HILRFIRTFH—
+
L. Ve QDORIE:NAGENAMDREDHEEZE
Sy =~ 77 S RBEMLSL ATV S—E

= Penicillinlx, ® Q@OWMERZMAEFT
A0, @ OEREEN. HiEERIC
BEETHB.

\ RS EEBRE RTFFIVHOEBER)
', e ’\ I EE R INDE  Penicillin-Binding Protein (PBP)



RV E I 1N\DE Penicillin-Binding Protein
(PBP) =#ilRE S HEBR (RTFLrITUIEREESR)

EOMREREBETEIRTFRITVA DEREBERE
» BIVSLRERLEE T HEERBENEEIND,

-

F 52 ZARTIFH—1Z(PBP)

bS5 ARTFAH—1Z(PBP)

s RV DBEIFIRVARTFRRIGDD-Ala-D-Alad L S ER 5 8 E [ FE L
s FSURRTFH—E(PBP)IR=VYERIBATRYRAARTFRTIAODE
Rz



RZDVUVHEMRRE | o oopnen
201 3-@%&Today RIKE (Penicillin

susceptible Streptococcus
pneumoniae)

s RZVYLGIZHTEE

TEEFERTMIEERDINE (%) g)ﬁll\%ﬁlzﬂu:ﬁﬁa
.- - 3 - minimum inhibitory
M fss W o W PRSE concentration)
MIC=0.06 i g/mL

s PISP:R=I) U hFEFEE
ffi 2 ERE (Penicillin

intermediate resistant
Streptococcus pneumoniae)

= MIC 0.12~1 1 g/mL

= PRSP: R /i fifi 9
BKE (Penicillin resistant
Streptococcus pneumoniae)

» MIC=2pug/mL

PRSP/ ME [



= MEIZBE4 D E71E PBP [EPBP1A. PBP2X. PBP2BM3F&E%E,

i ¢ BRE D LG RANH T DIME(L

B -2V LKWt~ MRRAER

(PBP) #0—F¥ 2 REFDER) PBPD E =ik B
PBP1A
maFi
—
< 2 PBP1HE
205/ FBERE — ] ——
ERIBEH 22730 (mefA) —_—
DRy —LIEREER (ermB) -
—— D PBP3
DNASAABREZI—FT O REFOER

X FRO( )RIEFI-FTHREFEERT

ONEFMERN-BRE[EFRF R(H22-HN-—R-013)

95% (<oA1 RiiftE fMRBKE : B2V — (—). PBPOZEE Tt
IOOTARDGER /N FA T4 )L LD AVIIWNIVYTHE: BII2AY—E % (+)
(BLPAR. BLPACR)




B-19.| R= ) it A X BR E D MR 22 & pBE R (PBP)ICA b5

TI/BREBROZHENE .
S...TMK S...RN TG
PBP1A (pbp1a) . el el Lar -
(719a.a., 79.7kD)

S ? K it
sense primer \ig probe reverse primer

ﬁF

Sy TMK  S...SN .SG

PBP2X (pbp2x)
(750a.2, 82 35v0)| I

PRSP = PBP1A,2X 2B gene
PBP2B (pbp2b)

_ -PISP = PBP1A,2X gene
(679a.a., 74.0kD)

PBP2X, 2B gene
1. AT0—-R73/BERN SOOI

2) RAFIE 7S /MBS (ST(V)M(V)K. SS(R)N. KT(S)G) PBP2X gene
-PSSP = ZR4GL

(Asahi Y. et al., Antimicrob Agents and Chemother, 43:1252-1258




Penicillin binding protein gene (pbp)

ddl/

gdh

Streptococcus pneumoniae
chromosome

2.1 Mb

pbp1 A, pbp2XH cosDELIZTRTE

gki

Tpbp3 ™
== 1 PLoS Pathog 2007: 3: €168




switching within clonal complexe (CC) 66

| Genetic changes leading to capsular

dexB
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ON = 19F 1 i '—' i
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v v Yy Vv
ON= 14 1 e e—
ON < 23F ¢ LI / ..

coloring: #HAHZ DEEF.

CCo66

J Infect Dis 2013;207:439—49
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Detection of M. pneumoniae in community-acquired pneumonia
(CAP) according to age group.
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INRRAATSXARMBOLEHEARBRIZEATIEZAFTORI
BAR/NMNREESAERIEH BXRTITSIXATESARERIES

= F—BERE:TI/OSMFRE
= PRIX F’EE 2~3 BUAORBTHREFMTES,

. %g\fg BRIEREE (MIC) (3B TIEETHY. i TRICII[EN IR

» YOASAFREDRIBRESNLGZNEZOMERITS0% LT THS, 7705
1 FREDHIIRES NG ITNIE, v/OSAFRENRHEIN S,

» YVASAFRFENFESHD i 2%
« FR7AXFH2
s ThSY L) URE SEERFIZIE. RAIER
« NRIAXHOY FSYALOUOREDOR/NEBTHLRE (MIC) (X B

%‘Q ARRTEICE—EOEFNTREICENRYRBRRZLITHAREELSH

= BEHEE. ThEhOERTHRESN TV SHIMZETT S,
» BEEREGRHREGICIE. RTAIFOLHBENEFEINS,



RAATSXTIRDARICERAT ISV EROAZ. AR
BEHE BXRNMNREFESARE
mMEE . HE REE % 5 AR
I)RATA T F | 25-50mg/kg/B. 7 4-6 | 0O 14 H
JLANDEBIT XTI
H5yzRATATY 10-15mg/kg/B. 7 2-3 | #ZH 10 8
FoRAITA Y 10 mg/kg/B. 41 #0 3 H
rR7BXHT Y |12 mg/kg/B. 572 A 7 ~14 H
JLBRIGZ K FIY
/A4 2-4 mg/kg/B. 572 A, RiEsE | 7~14H

rRI2AXH O UR TRIZER . RSTHE7EMNERLY,
MINODE IR X EHE3IA, BE<THL5HLINEL, TORITBEARBEAICHIFLE-AN LN
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Front Microbiol. 2016; 7: 329
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22024/ NiE< (TSI DOHE

Macrolide
Case T§éal P value!
* Sensitive (%) Resistant (%)
Hospitals 62 14 (22.6) 48 (77.4) .
<0.0001

Clinics 33 30 (90.9) 39.1)
Outpatients 70 39 (55.7) 31 (44.3) 0.0024*
Inpatients 25 5 (20.0) 20 (80.0) '

D: P value by Fisher’s exact test. ™, statistically significant.

AP X RAT K YTHEN S L ABRBE IS EBEIYMHIEAZL

Jpn J Infect Dis 2016; 69: 186—-190



patients pre—administered macrolide

| Prevalence of macrolide—resistant M. pneumoniae in

Pre- Total Macrolide X
administration No i - P value
" Sensitive (%) Resistant (%)
Yes 25 2 (8.0) 23 (92.0) <0.0001*
No 70 42 (60.0) 28 (40.0)

D: P value by Fisher’s exact test. *, statistically significant.

ARELHNIE, THERLFLY,
BT E T EISEof= &LV S kY, THTERRICRERLI-CEZERRT D,

Jpn J Infect Dis 2016; 69: 186—-190
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20 -
MS M. pneumoniae
{5 [ MR _M._pneumoniae]

No. of case

1 1
10 11 19
Duration of fever following commencement of treatment (Days)




i NEXEREORMMM  *log-rank test

1.0 —
0.8 ] *ﬁ%i n IFﬂJ SE
0.6 —‘ - AZM 18 46 06
mﬁ 0.4 ‘ | . - CAM 29 5.5 0.4
. P<0.0001 | — MINO 4 1.0 0.0

0.2 |

1 | TFLX 8 7.5 1.8

0.0 1 | AN |
’ Y B SERETORS = L 59 0.4

1.0 —
| hEE n T SE
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] — AZM 11 2.5 0.6
=, B

;a\lel‘i Bnz P=0.0162* CAM 26 1.7 0.3
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o FEEDOMIC

- MIC (i g/ml) for MR M. MIC (i g/ml) for MS M.
Antimicrobial pneumoniae (n=27) pneumoniae (n=23)
agent Range 50% 90% Range 50% 90%
Erythromycin 128 — >256 256 0256 (())(())(())278_ 0.0039 0.0039
: : 0.0005 -
Clarithromycin 64 — >256 256 256 0.0039 0.001 0.001
: : <0.000125
Azithromycin 16 — 128 32 64 — 0.00025 <0.000125 <0.000125
Tosufloxacin 0.13 - 0.25 0.25 0.25 0.13-0.5 0.25 0.5
Minocycline 0.13 -1 0.5 1 0.13-2 0.5 1

Tosufloxacin: (VNR) fx= MHRE: 285[E %, 0.96+0.30pg/ml
Minocycline: (K AN) & M H/EE: 485fE#%&. 1.96pug/m

FR2OFHS 2 /340 ORI EERIERE (MIC) (X5, REMPREISEL



e 3EPREE (4 g/mL)

o o 9 mg/kg(Jili)
o 6 mg/kg (Il

o «es0-+- 9 mg/kg (Tl i)

o 6 mg/kg (¥l fi)

E M Chr)
mEEh kX 70552 VEEFRIER
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60S (5 F& 2800kDa)
AL :

- 28BS rRNA (4718 nt)
* 58S rRNA ( 1680 nt)
* S5SrRNA( 120 nt)
49 @D B NV H

¥’

40S (5F® 1400kDa)

L Ao wan :
* 18S rRNA (1874 nt)
* ~3BEDENVEH

7

| Fizsm |

| 50S (5F#& 1600kDa) |

Moy

3

= S5SrRNA( 120 nt
s~ 34 EDE D

o

=

30S (4 F& 900kDa)

WS
* 16S rRNA (1542 nt)
21 B3 NV H

-
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S

http://www.drgelo.club/?p=453
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Aminoglycosides
Block the initiation
of translation and
causes the misreading
of mMRNA

Copynght © The McGraw-Hill Companies, Inc. Parmission required for reprodiction or tisplay.

Tetracyclines
Block the attachment
of tRNA to the ribosome

= LY AR — L OEFBENERZ

Macrolides
Prevent the continuation
of protein synthesis

Chloramphenicol
Prevents peptide
bonds from being
formed

________

Lincosamides
Prevent the
continuation

of protein synthesis

Streptogramins —
Each interferes with a distinct
step of protein synthesis

Oxazolidinones
Interfere with the initiation
of protein synthesis

http://www.slideshare.net/rahul44201/macrolide—]|



!'_ TOOSAMFDERBF




SN2 EHRDOT-HDIFEDRNAD EE

Molecular Cell Biology. 4th edition. Section 4.4 The Three Roles of RNA in Protein Synthesis.

EBARDB ( ribozyme: RNAEESR)

Growing

polypeptide
chain

Ribosome .
Srcrelin)

&

B tRNA, : -

leaving {1l : CAG
cco aa; tRNA
7 7

arriving

T 5' 3
Y 2
(E&LE‘I-) Movement

f ribosome
R? S S AN I SN O
Codon Codon Codon Codon Codon Codon Codon
381 dads aaa 334 aas aac 387
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S s S codon1 codon 2 cod
TESCEMET! . (ARG)  (GLY) (SER) (PRO) (THR) (Stop)
Start)

A
|
3

308
subunit

IOOSARDEREE : < /OS/FIZHED50SURY—LDIBRER TH5H23s rRNAIZ
BEaTHLIz&Y., Peptidyltransferase #BE[transpeptidation (RTFKFEEF8) &
translocation (F8EN]ZHIHIL . IE D P/ NV EESRZHEELEREEZINZS,

YR —LD23s rRNAMER T B EIZLY ., woOS/A R EE TEHLEY ., =oas5(KIzxt
L Tt &i5


http://faculty.ccbcmd.edu/courses/bio141/lecguide/unit2/control/macresp_illus.html
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. ﬁg&b\émﬂ;{i{z—:?i—ﬁ% - 59 B D Drug—selective pressure Ciiff {4 &
FDo
= erm(A), erm(B):1J71R)—LRNA DEE L&
IFILIEBEFEIZKLB23Sr RNA DRET TUIEED AFILE

(plasmids, transposons, integrative and conjugative elements (ICEs))

= mefA): BER B2 NV E (meA BInFHRE) ICKHIEFRID RAHL,
(bacteriophages)

s BE{GF (DNA) DZE R : REAR D Drug-selective pressure A3 EICIHE,
= rDNA(J7RY —LDNA) DZER—23S rRNA DR RAER
(RA4aT5XT)
= 508 YARY—LABVINVDER
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Structures of the 23s rRNA
Sl 23SYRY—LRNAR ALV

‘7-;")
Il

2063FB D7 T=2 (A DT 7= (G)IZEHR (A2063G) A% LY,
2064 B DANGAE #: (A2064G)

Microbiol. Mol. Biol. Rev. 2005;69:101-123
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‘_L EROXH (irlbosomal DNA@%E

pg O Q Replication #&&
(DNA Polymerase)

DNA

Transcrlptlon RE

mRNA
tRNA (RNA Polymerase)

ribosomal RNA (rRNA)D Z & RNA
l Translation ﬂgﬂ

Protein

TAATS5SXTNDE R Zribosomal DNA ({DNA)IZZERERB-LAELS,

rDNAD DEEERFIZrRNAICERZRECLELEH D TIEGELY,




rRNA Operon (rDNA)

Genes: RMA RhA tRMNA
165 rANA 235 rAMA
D E-":JI ——"* | ribosomal DNA; rDNA
Prumntﬂrs Terminatars
305 pre- rEBMNA: TTE.F'IEC:I'IP!EICI'I'I 168 (RNA 238 fRNA
1 1] II | 1 e

' Cleavage at ’
4 Further frimming

165 rRNA tRNA 235 rRMNA 55 rENA tRNA

B . RNA Operonld1{E D 1=
SR R D S R R,

number of ribosomes 300 6,800 — 72,000
—>DHMEIVERNEES L.
rRNAIZRRBRL AT LY,

| number of rRNA operons 1 7 |
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= RNA
= 104 ~10° IR H(C1IRHEDER
= DNA

= 107~10EEICIIEENDTER

total number of DNA bases 1,632,788 9,279,350
doubling time (hours) 8 0.33

o ZEERE(Xat randomITEZE. MEE. MVAMILRAEDENTREESELDTIEELY,
- DNA B E %A P73<. Doubling time$8 hrsé&
—>IAATSXRIEIA I ZAOMDMEEEEDNADZER (TR YIZLLY,



rDNADZERHNSrRNADTEILIZE DL\

!'_ YA Ay )\




Pyruvate
dehydrogenase
structural core
TAP homomuitimer

Biophysic property

number of ribosomes
Half-life of rRNA

300
3-7.5 days
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300{E MDribosomal RNA
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| Ribosomal-DNA

BRDIZTAIATSXIDEHDIBTE TONANER
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rRNAD #F 5 HA: 3-7.5 H

Ribosomal-DNA

Ribsomal DNA+Ribosomal RNADZE &



Ribosomal-DNA

300{E M rRNAR CRI{EIDrRNAMZERLT=5. IS H LA B




Ribosomal-DNA
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Quasispecies
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| Quasispecies
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B L {QuasispeciesZ@R 9 5%

— Pyrosequencing

Roche (454) GSFLX Workflow:
Library construction Emulsion PCR PTP loading
£% ) §
7 e
N A
— - — |
] © 8) 8% 78 >
¥ Signal image
Pol :
Pyrogram Kperase
R l.lil‘rlIlIIIlTITITI1T
C T = Al |GGl lcc| T e
- Pl o Annealod
< > B /Y m;:iamer
‘ }jr‘ Suffurylase

O

DNA capture bead Hiosecaed

; Luciferin
contaming millions \-/-\k_/
of copies of a single

clenally amplified Light + Oxy Luciferin
fragment

Pyrosequencing reaction

TRENDS in Genetics
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-PyrosequencingiklZ& AT/ A7 XTHEBETFERD

QuasispeciesD IR H- : . R
'Quasispecies M Z MIFTE
it fE b 2 0% 10% 25% 50% 100%

& ML

MLifi i

21/88 33/88 6/88 2/88 26/88
(21.2%) L1099
(29.5)

Pyrosequencingik T78.8%|ZQuasispeciesZ & Hi

HEE D Sanger sequencingiEFE =& Simple Probe PCR{%

TIX29.5% LM EREZ R TELEA o=, J Clin Micro 2013: 51: 2592-2598
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— IR Dreservoir

s ZHINRMNRBERPEEFEZZITTINS
o ﬁ?—‘r%l:(iﬁﬁ)kms.s%b\%ﬁw (Scan J Infect Dis 1992: 24:

s RED15% D 5M. pneumoniaeZRH (REED75%I(X 158 LLT)
(J Infect Dis 2001; 183: 675-678)

s /NRITEFERHZ U (J Infect Dis 2001: 183: 675-678: PLOS
Medicine 2013; 10: e1001444)

m E%ﬁﬁiﬁ ﬁ’ﬁL’CL\%
780 (2B ~7 N A) (Scan J Infect Dis 2014; 46: 315-9)

INR Dreservoir[2x 9 5, REAB DY I/OS(/ 5T,
mEIFELS,



INRRAATSARROLHEARRICEATEIEZA T DRI
BXR/PMNREERAREH BEXRT/OT7S3XTEKARIES

» FERE - TH/OSMFRE
« DRIZ, T E5R 2~3 HUADEZR T4 5

TE5,

« [$25% 2~3 BUROFBELZLDIX, TERREHIERT 5, IC
EEEBEHKRLTWNS,

» B E#% 2~3 HOEER T /aA75X7 Lt E S TE0,

s [FLOMS, THEHKRICRERELTIAMATIXATMRIZEST=, 1&
HIBTTE5,
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rRNA®Dhalf-life(&3-7.5H & &L,

300{E DrRNAMZE L T 5D IR A H DS

rDNADZERE rRNADOZER

1B DRI HRT
107~10"IEX(IC1IEEDTR

s D C— C— G (s (— CE— &bl _pld BRd b
> (— C— C— - S (s (- _pla__bEd__ bid__ BJ
G s (s - D D > (a-— L _pla_pld bR b
G (s C— C— - > (> (- o> C—> C— C_—
G (s C— C—" D S > (- O — C— C—

QuasispeciesDEHAN B S

Doubling timel%8 &

<THIASAFAELRY . QuasispeciesD LEEITEDH SN,

rDNADZERE(FFE Y=Ly MRS IEZ TUESHICX, REBEO<TI/0S/FERNBE,
— ADIAATSX IR DS (XTI TEELN,

QuasispeciesDBEFEZ TN (X, —ADEETRETES,
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fiRICHEYIKWELSIROREE
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MET/a75X<

~
N Quasispecies (D EDHMET/aTS5XT)

\ SN OS/4K
<A FS5 X<t % <A FS5 X<t %

(EARIA L) : 2L (EARICTHEICHZD)

— B, de novo (386 T)
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s ¥7AOSARARUVEIERINTEA, I, 2000 FTREL T
_Iihvof=-mh?
« TYRATAL U 5EFH]: 1955F F5E
« ITYRARAOU RS54 AYT 1966 FEF5E

s EHIAERIIZRRINE-DHAAZMT IS IRSERIIR 020004 & — B
- ;?4:7’57(“7%%!:%3’65%&1@@%'& METLaFSXIERELY
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= 1991EEDPBICEGFLTULVELMEMRIRZERICHT HYI/OTARER
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s YAMATSATHRLUND/PMNROREEFICHLT, 9/A5/FORPVER
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TIORAAIAL: Not Guilty
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