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DRHENSASNICEE. WANBHORERE.
PT AT D) TET T ENTED, P(T* and To|DY)&
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BEDHIEL
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TETD, CDLOGPREZHEATDE, REEFY
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3011
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STEBIDWIER 1~ 4 X TIEFMEAHZMHED T, —DD
AN RZIE(CTEDHEIL4/5=0.8THO. NHZDD
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(1-0.8)(1-0.8)=0.04
(1-0.8)(1-0.8)=0.04

5,=0.8 5,=08

1 - 1AT.1
T P(Ty'nT3' D) (1.0.8)(1-0.8)=0.04
2 | =;1582+g°;"%5216 (1-0.8)(1-0.8)=0.04
=0.8-0.8+0. _
0 T 1 -0.8 {D-U.B]{U—U.S}—D.ﬁﬂ C0V5152:0-8/5
1 08 =0.16

1 ZODERNEADHED BEHERE
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ZHOFHEE DEDBEDFIHEICIEET D,

HHFOND . HOEIIEE(L T DRIDEREREED
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EICRESN DN, HOBFZDHEZBR SESK
BEZEDSD. EDEDHEIE. FADEMNT N
(& BORANENT D8R, BOEDEEF. 773
PEIT UL BOIRADIRI T DERICED, D
BIDHRICKERZ0, 1 TRI KDEHE. TTIH1TLH
0DKXDIFEFDEDEANZNE. BORBEICTED,

HOPBDEFEZ LD —REEFELTERI & LIFD
KOICED, TEFIFIENT, i=1,2,... NJTHD. <D

“ Excel Tx &y DHDBE COVARX D) VEEE,y D)LEE) TR S5ND, 1HEIREIE CORRELxD)LEHE,y D E)LEHE) TR SNDH. HHEIRMIC

STDEV(x(DT)L&EHE). STDEV(y Dt)LEE)h SHNBZEER T iFE(E.

)LEEHE AT:A10. yD1Z/LEEE B1:B10DERICIEET Do

(N-1) INZENTE T DENGD D, NIFT Y TILE. TBILEEIFHIZE. xD
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Z OpenBUGS ZRWEX )L O JE#EE Y T A)LO
(Markov Chain Monte Carlo. MCMC) ¥ =al—
T3V TEYHT S I—REER U,

OpenBUGS & AL\ e S BEFARRE DHTE

OpenBUGS D O— REEITDED TH b,
#Covariance and covariance-adjusted sensitivity of
four tests#

#Uniform distributions for covariances.

#Restrictions on covariances are imposed after
calculating sensitivities to 0-1.0.

#The results are s1,52,53,54,512,513,514,523,524,
$34,5123,5124,5134,5234,51234

HHHHHHH
model{

for(iin 1:N){
r12[il<-r1[i1*r2[i]
r13[il<-r1[i1*r3[i]
r14[il<-r1[il*rali]
r23[il<-r2[i1*r3[i]
r24(i1<-r2[i]*r4li]
r34[il<-r3[i]*rai]
r123[il<-r1[i]*r2[i]*r3[i]
r124[i<-r1[i]*r2[i]*rali]
r134[i]<-r1[i]*r3[i]*rali]
r234[i]<-r2[i]*r3[i]*r4li]
r1234[i]<-r1[i]*r2[i]*r3[i]*r4li]
r1[i]~dbern(s1)
r2[i]~dbern(s2)
r3[i]~dbern(s3)
rd[i]~dbern(s4
r12[i]~dbern(s
r13[i]~dbern(s

)
(s1

[ (s1
r14[i]~dbern(s1
[ (

[ (
(s3

2
3
4
r23[i]~dbern(s23
r24[i]~dbern(s24
r34[i]~dbern
r123[i]~dbern(s123)

r124[i]~dbern(s124)

r234[i]~dbern(s234)

r1234[i]~dbern(s1234)

1

#Temporary sensitivity values.

ts12<-s1*s2+cov12

ts13<-s1*s3+cov13

ts14<-s1*s4+covi14

15s23<-s2*s3+cov23

1524<-52*sd+cov24

ts34<-s3*sd+cov34
15123<-5s1*s2*s3+s1*cov23+s2*cov13+s3*covl2+
covi123

)
)
)
)
)
4)
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15124<-5s1*s2*sd+s1*cov24+s2*cov14+sd*covl2*
covl24
15134<-51*s3*sd+s1*cov34+s3*covid+sd*covl3+
covl34
15234<-52*53*s4+s2*cov34+s3*cov14+s4*cov23+
cov234
151234<-51*s2*53*s4+51*s2*cov34+s1*s3*cov24+
S1*sd*cov23+s2*s3*cov14+s2*s4*cov13+s3*s4*cov
12+s1*cov234+s2*cov134+s3*cov124+s4*cov123+C
ov1234
#Sensitivities restricted 0:1.
s12<-max(min(ts12,1),0)
s13<-max(min(ts13,1),0
s14<-max(min(ts14,1),
s23<-max(min(ts23,1),
s24<-max(min(ts24,1),
s34<-max(min(ts34,1),
s123<-max(min(ts123,1),0
s124<-max(min(ts124,1),0
s134<-max(min(ts134,1),0
s234<-max(min(ts234,1),0
s1234<-max(min(ts1234,1),0)
#Priors. Beta distributions for sensitivities. Uniform
distribution (-1:1) for cov.
s1~dbeta(1,1
s2~dbeta(1,1
s3~dbeta(1,1
s4~dbeta(1,1
cov12~dunif(-1,1
cov13~dunif(-1,1
cov14~dunif(-1,1
(-1,1
(-1,1
(-1,1

0
0
0
0

vvvvvvvv

NasZN s NN

~—~ ~— ~— ~—

I

cov23~dunif
cov24~dunif
cov34~dunif
cov123~dunif(-
cov124~dunif(-
cov134~dunif(-
cov234~dunif(-
cov1234~dunif
1

COOD—FZTFANII7AILELTTI7AILH
model_4_tests_unif.txt CREFLUTCRD /Ny & —
BRugs h 57t dHAA CERT .

B ZSHET & &, RRESsT, s2, 53, s4lFa=1. p=1
D=9, TEHEO0~1 T COFELmHh LY
VTUITU. HEDElcovI2 DS covl1234 K TlE-1~1
FCOFEBEEAH BT TU T U, ZNZEND
B dbeta(1,1). dunif(-1,1)TdHd. BEEICDWNT
FERIBE®ND DD, X—=FDHDa. BEZTIFE

I

I

)
)
)
)
)
)
1,1)
1,1)
1,1)
1,1)
(-1,1

)

<. BRIBRICEDVEZREITDCEDTED,
CNBICEDWNT, s12,513,...,51234 X TORES

FEDODRICO>EDHDETHRE UCEZWNDICAET
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BUts12D 5151234 (THBML. ZNSDEHO0~1D
HWEZBACBAICHTDHEREZMA. s1~s1234D
BZEd. CNODREREDEICEDIN/LX—1 D
hoS@ZFoNcONT—5DE (0FIFE1) ELTER
PIDEZT T ILTESDLDICTD,

Fle. T=FEF 1[I 5 r4[]DESIDEE UTERE
L. r12(JI&r1 & r2[]fa. r123[]1&r 1], r2(], r3[l0iE
EUTETEL. 512,513,...,51234 X COBEICHIGT B
J2o MINSrAlDEDBELD T, INTH1DHEETE
ED. HFEDBIARBEDERNIT N1 I EOLBEH
DHEEDREZEHX T D EICHED. B, BRME
HDZEEEDHEHE btj:(LDL/\Z_;j\: BRI RRE DB
ZHTET DIFAIE. RIEDS . BHOBAIC0&E
LTIcBZFE WS,

BRugs M 30— K. 7 7 )L % with_BRugs_4
_tests.RCl&k combi=c(1,4,7,10)D &K 3 [CZE# combi [
TDT —FEIHSHEIFEDBIEWVWIZBEIT LD
[CUfce COEBRZEZ D ET. TDT—H 7B
HFAFT D EEFL. B2 T—Ih54DD57%Z
EBRUTC, T CETISDLENTED,
combi=c(1,4,7,10)CHNIE. K2(ZxT 158, 45
B. 758, 1058 (Excel®AZLAD,GJ)) OFT—
FEIENB. Al P1. ST, F1DOTF—9%=@Ed5 &
(15D,

OpenBUGS TDfEMTIERIZ. CSV I 7 A )L, PDFD
7AILELTHIETND, BRugs D I— RZLIFIC
TT. B, MacDIBEEF. OpenBUGS HiH it LTL)
E WD T . Parallels Desktop for Mac @D K S %
Windows ZMac L CESB 57O 5 LHDVIE.
Boot Camp T Windows%Z- > X b—)L Uz ETHEW
EEINT CENTERL, Koo RIFMachkbddh.
U w TIR— REETODT —5FidriAd+d read.delim(
YDERY 7 exdat=read.delim(pipe(" pbpaste"),header=
FALSE,sep="\t")&9 %,

###0penBUGS operations to get sensitivity of four
tests###

HHH A
###7To use BRugs and tcltk.

library(BRugs)

library(tcltk)

##i#Select the model text file you want to use.
modelfilpath=tclvalue(tkgetOpenfFile(filetypes = "{
{Model Text Files} {.txt} }"))
if(Inchar(modelfilpath)){tkmessageBox(message="No
file was selected!")lelseftkmessageBox(message=
paste("The file selected was", modelfilpath))}
modelfilename=modelfilpath

###Set the working directory where you will have
inits text files, and Results folder.
pathO=tk_choose.dir(default="",caption="Select a
folder to save data files")



pathO=paste(path0,"/" ,sep="")

setwd(path0)

#Create a folder for results.

resfilpath=paste(path0, "Results", sep="")
if(dir.exists(resfilpath)){dir.create(resfilpath)}else{print("
Results folder already exists.")}

###Read data via clipboard from Excel and set file
names of data, number of cases.

#Set a diagnosis (a disease category) and make file
names.

diag="benign" #<---
datfilename=paste(diag, " _dat.txt",sep="")
#File of data.

nfilename=paste(diag, " _N.txt",sep="")
case number (N).

#Read the data from Excel via clipboard.
exdat=read.delim(" clipboard",header=FALSE,sep="¥t

") #<--- #After copying the data cells in Excel.
H

combi=c(3,6,8,10)
to be selected.#<---
dat=exdat[,combi]
#Get the columns to be analyzed to dat.
comnam=paste(combi[ 1],combi[2],combi[3],combi[4],
sep="-") #Make a string of the combinations
used for file names of results.

#Make data to be analyzed.
colnames(dat)=c("r1[]","r2[1","r3[]", "r4[]")

#Add column names as the names of variables.
nums=length(dat,1])

#The number of cases.

dat=rbind(dat,c("END",""," "))

#Add "END" to the data.

#Save data files in the directory pathO.
write.table(dat,datfilename,quote=FALSE,sep="¥t",ro
w.names=FALSE,col.names=TRUE)
numex=paste("list(N=",num,")" ,sep="")
write.table(numex, nfilename,quote=FALSE,row.names
=FALSE,col.names=FALSE)

###Create a inits file.

#Set inits values.
initex="list(s1=0.5,52=0.5,53=0.5,54=0.5,cov12=
0.5,cov13=0.5,cov14=0.5,cov23=0.5,cov24=
0.5,cov34=0.5,cov123=0.5,cov124=0.5,cov134=
0.5,cov234=0.5,cov1234=0.5)"

#Save a inits file.

write.table(initex, "inits.txt",quote=FALSE,row.names=
FALSE,col.names=FALSE)

#___

###Read a model file, check the model; read data

#File of

#<--- #The column number

file, load data; compile the code;read inits file, set
inits in OpenBUGS.

modelCheck(modelfilename)

setwd(path0)

modelData(datfilename)

modelData(nfilename)
modelCompile(numChains=1)

modellnits("inits.txt")

#modelGenlnits()

#Burn-in MCMC, set variables for sampling, and do
MCMC.
modelUpdate(5000)
iteration number.
samplesSet(c("s1","s2","s3","s4","s12","s13","s14
", "s23","s24" ,"s34" "s123","s124" "s134","s234"
,"s1234" ,"cov12","cov13","cov14","cov23"," cov2
4","cov34","cov123","cov124","cov134","cov234
", "cov1234"))
dicSet()
modelUpdate(20000)
iteration number.
#Get stats data and print in the console.
res=samplesStats("*")

print(diag)

print(res)

#
###Save files of the results.

setwd(resfilpath)

#Make file names for stats, density, DIC, History.
resstats=paste(diag,comnam, " Stats.csv",sep="_")
resdensity=paste(diag,comnam, "Density.pdf",sep="_

")

#<---You can change

#<---You can change

resstatstxt=paste(diag,comnam, " Stats.txt" ,sep="_")
resdic=paste(diag,comnam, "DIC.txt" ,sep="_")
reshistory=paste(diag,comnam, "History.pdf",sep="_"
)

#Save stats as a csv file.
write.csv(samplesStats(" * "), resstats)
#Save density plots as a PDF file.
pdf(resdensity)

samplesDensity("*")

dev.off()

#Set working directory back to pathO.
setwd(path0)

#If you want to save other results...
setwd(resfilpath)

#Save stats as a text file.
sink(resstatstxt)
print(samplesStats("*"))

sink()
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#Save deviance data as a text file.
sink(resdic)

print(dicStats())

sink()

#Save history data file.
pdf(reshistroy)
samplesHistory("*")

dev.off()

#Set working directory back to pathO.
setwd(pathO)

RZEREIL. T 7AIJUXZa2—NH 5 with_BRugs_
4_testsRORIU T bzZRE. AT UTNEIBRZET
T2, L DFEIE. #If you want to save other
results...EECIRL CHBDITD 1 D EDITE CTZERITIN
EF+DTHAD,
diag="benign"  #<---DEN THERERZRZIETE T D,
combi=c(3,6,8,10) #<--- #The column number
to be selected.#<---DED THEAT LIZLVSIIES ZI8E
ERSR
exdat=read.delim(" clipboard",header=FALSE,sep="¥t
") #<-- #After copying the data cells in Excel.(D

BB C. Excel CIER UTcRT —F D SEINROD T —
I HDHZEIE—LT, Uy TR—REHTT—
5B exdat [CI&HNT Do
FEDA T U T ~OHT modelUpdate( )D3 1511
MCMC DEIDIEE CH Do TDED DFEITICIFHFE
PO hd. Flc. samplesSet( )T iF T 2 X ¥
(node) ZFRET DED THERITICPOPREBNHDDD.

FRATHESR

OpenBUGS Tl Stats & U CETRIENESNDH. 5
OlEZENZCSV I 7 A ILE U TRFT . T2 Excel
THRWBDZK 3[R,

Ffz. OpenBUGS TIFT Y TU VI UIBZERDS
flEDensity o LTCTOY hENBDH. EN7ZPDF T 7
AIWEULTHRELEDDZRAET. TO—ERUIZON
X4 ThHd,

CDBEITIE. s12341F0.1319TH D, IXTDHO
DHHEFEDEICDVT., BITZHEDRIET. 2
WIDTZD [CHBIFERDEHFE DB DH DB CIAES
NIEBZ IR =RREDEZ S NIEEXB & EDITE SN
%o s1234(CDWVTC. 4DDERENMIILTWVND EH
EUT, s1xs2xs3xs4 725183 4 ¢ 0.03637 &40,
DIEODEND S ERDHD,

BWRIRZHI DN RELDERC LIS, EHDREDIE

mean sd MC_error val2.5pc median |val97.5pc start sample
covi2 | 004445 0.07078 0.001331 -0.09155 0.04253 0.1895 5001 20000
covi23 | 0.02595 0.08467 0.001574 -0.1339 0.02244 01982 5001 20000
covi234  -0.03153 0.2942 0.01456 -0.5612 -0.04562 0.5441 5001 20000
covi24 | 0.08485 05606 0.02759 -0.9303 0.1204 0.9547 5001 20000
covi3 | 002418 01027 0.001447 -0.1745 0.0224 0.2273) 5001  20000|
covi34 | -0.00622 05756 0.0124 -0.9531 -0.00837 0.9517 5001 20000
covi4 | 0.03568 0.1081 0.001783 -0.1781 0.03599 0.2433 5001  20000|
cov23  0.09247 0.06969 0.001429 -0.03325 0.08864 0.2403 5001 20000
cov234  0.000142 0.08772 0.001846 -0.1651 -0.00275 0.1824 5001 20000
cov24  0.02435 0.06727 0.001077 -0.1077 0.02466 0.1563 5001 20000
covd4 001355 0.1053 000156 -0.1938 0.01253 0.2209 5001 20000
s1 0.6944 0.07456 0.000995 0.5395  0.698 0.8302 5001 20000
s12 0.1616 0.05772 0.00069 0.06504 0.1563 0.2895 5001 20000,
5123 0.1662 0.06119 0.000795 0.06489 0.1601 0.3005 5001 20000,
51234 0.1388 0.05707 0.000458 0.0477 0.1319 0.2695 5001 20000
s124 0.1145 0.0376 0.000557 0.04932 0.1116 0.1961 5001 20000,
$13 03334 0.07778 0.000601 0.1914 0.3306 0.4945 5001 20000,
s134 03769  0.3887 0.007901 0 0.2527 1 5001 20000
sl4 | 05345 007975 0.000883 03775 0535 0.6877 5001 20000
s2 0.1689 0.06131 0.001273 0.06826 0.1624 03067 5001 20000,
523 0.1677 0.06203 0.001138 0.06604 0.1608 0.3054 5001 20000
$234 0.1387 0.05671 0.000658 0.04794 0.1319 0.2669 5001 20000,
s24 | 01456 0.0501 0.000555 0.05941 0.1418 0.2542 5001 20000
s3 | 04455 008235 0.00141 02868 0.4443 06087 5001 20000,
s34 | 03337 0.07863 0.000632 0.1903 0.3309 04957 5001 20000
s4 0.7183 0.07345 0.000912 05662 07222 0.8508 5001 20000,

3 OpenBUGS D MCMC DIERF SNTREHE stats &2 CSV 77 A )LE U TRR.
Excel TRELV/ZIKAE, median FIHDthRE, BE(FHREZRELD,
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ROT—FZNEL. TNOZSERUICKDEHRE
T, BEERECEICHDHCTHRELUICBHR=REZEH
THCET. TNZREVDCEICKDBEEDEVEZH
HEREICIE DX T TH D,

HOBRAEREDT —YHESNIcD. BLDEE
TORMEDKERZEASIT D ET. ENZENDER
INESHEBOBRERZRET DL, BrEER Bk
MhR) ZEBHIT 2 TOJTSLZERT D EHSE
HHPORNETHDD. Flc. MCMCICIFPC TDETT
[CEEMNDD STctD. RIDDULIEExcel & TRAERE
TZBEHUCHWVWSCEBHERADONETCHDD.
(C. ERBHZ L. HDVNEE Y ITF—FTHNIE.
TN CTTDEFERENERTEDIE T TH D,

SEIDRA DT M. http://zanet.bizzmed/dl/imic/
imic45.ziphH5F D VO—RTED. A TIE. 4DD
EMAICET 2 I— 8. RO UT ZEBTUIEH.
imic45.zip [CF3 DB LV 2 DDERHEDIBED I1—
N, AOUTRBHZENTVSD,

ik

1)

Cochrane Training @ Handbooks
(http://training.cochrane.org/handbooks)h 5
Cochrane Handbook for Diagnostic Test Accuracy
TSR,

Gardner IA, Stryhn H, Lind P, Collins MT:
Conditional dependence between tests affects the
diagnosis and surveillance of animal diseases. Prev
Vet Med 2000;45:107-22. PMID: 10802336
Dendukuri N, Joseph L: Bayesian approaches to
modeling the conditional dependence between
multiple diagnostic tests. Biometrics 2001;57:158-
67. PMID: 11252592

Jones G, Johnson WO, Hanson TE, Christensen R:
Identifiability of models for multiple diagnostic
testing in the absence of a gold standard.
Biometrics 2010;66:855-63. PMID: 19764953
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D Lancet(d. SBIMADIET o TR U, 191
FCVIEEICEFIDEF & U CERO SN TEARIERDHRE
FFE LT, 18234 (CThomas Wakley (1795-1862)
[CkbOY brTEFIEN . (K1) « SETIE. Sl
FERISESEUT, journal B TH DN, HEFD
EEMEEDFERICIE. acta. bulletin, proceedings.
transaction’d&. ROEFZEIRT HEENMEHTN
TLE? o FREERBREEZERRE CHD. FlfTE
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B, EEGEVEREDNESINTES T, BDELZ
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(K2) . BXIZF. mAICreformer. X[ founder
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reovy—=)LgU—gE (O RY) . £LT1845
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and founder of
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lived here

1 2
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(HHE8 : National Library of Bedford Square, London
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Harefield Park © O
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B NUTPRREMENZ19tEDA F U R(F, &
EONBIEHSETNIC—F T, TDEDBADBEZINT
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M4Z=BTH50cW. CZICHhIFonfcAZICHEHE
FTHHDIFATHBDh. BEZDMarx, XFEED
Dickens. &&&MNightingale. Z U T Wakley T&% 2,
19Oy RV ZEB(IC. BEPOBFDEVNZEBA
fe THEMERR]  (social reformer) EWVWSIHEIEHD
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England Journal of Medicine and Surgery sEMifREE X
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DFHBEUICKIAFZHEI TRWVICETLZ, 1823
F5/(COY kT lancetZEDHATIC DL T Wakley &
FLAW., BIEZS5A DT THLESREDEIN
TLe? . HARNBRRDEFREZHEITDALD. EZid
A CE#EL TV

4. BEE (quack)

ROIRS>THDE. 2004 FEBEH S 19 HIgREDE
FIv—FUXLZET—XIC, BAEZRKBLTE
fcoo . B/ — MIEKNIE2004F D9 B 14H.
Wakley WMEZEESNTWVWD T YV —)LT U —ZiDih
TE# (h¥33—L) TOREBZRATCRCTH oI,
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N, BEEREUTEHE, 18224F(COY RAPOT
Tfc2, 1827FN SHEE| S EDEICEAT 2D TFHIS
HEZDHE(C, MMEZEEPICAT CEDTEDRE
ECHDEREDEHIFBEEZZDLDICHE OIS,
Long DILEBFHDELEIC KDMEEZAMAIE, THIC
BEODEDRPWICTDIADDHDTHofce SHNH10
H. LE[FBHITON. RELBIHNARELLEDTE
T. ERHEBEDEANSHKRT DAL TL .
R CIFREIHZE. BICIFAZEVDIRAS ) — (B
BEE) ORENIACEREEZI T CTHD. LH L.
Long DALE T, BEELFRBRFENEE T ST DHEHN
FAUlc, BRZERATCIRE . HEITRICRRIEEH
EZEFICVES UDIeDTH D, RAEHE U THIE
HEZBONICH. LongZEBE T DiIEHHD. HF
h250RY ROEIEZBERSNCITBELEN DIc. £
D&, ERLEEHZEC UEHSH. SR T TH
FEIEoT,

18344 [CLongBHEN. FEMICRERE U 35m CHREL
fco IFBESHEFE U DIAHBEZIERL TUL,
BTHLL RIDRAH L DRI EEH UHCTMA DN
WTEZEH DTV B THA D, ElClF. BEICHK
WUEEBESICKD Long ZHEE I DIEHHMBIF 51N,
ESNIZDTH Do
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FEIFIC. FEERNSTEBODINTCZEYE ULTEET
BT EFTEIRL,
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eviduntly the case with the tongue; (red saunders, of each one drachm ;
and we may with great probability | rectified spirits of wine, water, of
conjecture, that the same conse- | each eight ounces. -
quence also takes place in the _
stomach.  As likewise the juices | tolu, honey, of each.one pound ;
of the stomach are the immediate | rectified spirits of wine, one gallon.
agents in digestion, that process
must be disturbed in proportion | one pound; black hellebore root,
as its secretions are deficient or | jala ared kali, of ea

COMPOSITIONS OF QUACK
MEDICINES, ===
. i TABLE TALK.
M"M‘-‘sﬂl‘ N, 2 - = .l: -r..-l..l
of opium, fourdrachms and ahalf; |  Faur-pas in High Life—We

6 Quack EDMEMZERYT IS5 L50% (HER : Lancet 1823;1(1),p.30)
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INEIERNA[C KD KELEEE

CDOXEZFHFHNT FEDTLDHDENCH. EE
RIAFETHNE, RNAIS v I 5D EERZEHIFRICE
DANTWVEHHZVDTIEHEWVLNEBWVWET,

[RNADA LYY T EFEND. 20-301BRER(F
EDNDFRNAZNT UTSEGFREIGREED. 189
ot bETLEEEMREICBVT, HE - o1k - &
BEODKRAFERRRDORFBVSIBEERE & U THERE
THCEDHSNEEDTEFXRUIZ. mRNA -
SIRNA - piRNAD 51EDNDFRNAF. WIFNEBS
CHEBRNRIEREN Z D DELFZENE LT, £D
FBEZAFILET (K1) o BlE. INS5NTFRNA
REDLDICEMYRT LICEST N Z. I\DF
RNADIESNABLUBEHDEREZEL CHOSDH(C
TR EEEBRLUEMmBERFNE7 TO—F 2
AWTINFTF THRZED TEE Ul

microRNA [C K BB FFRIRDHNE

MDMAZRZE RS — b UIcD(F. BERZRZDRE
BERFEC Ulc. FEIFEENSMREICAD LN
FHEVLWSELWLWAOUFISLAT, MIRT—NYDHEFE

B EZBERICPOTREL. EVDHRETUR.
NnE. ARZED—F—CTHLHBHBEED [UAT
VAFHRBDBEORE] EEV. BODNEHBWVWEBRZA S
MERZETONELEVDRBZXRYICLTLEhSH
EBWVWET, ZAFED. RNATAR T IL—TZRNT
WeEHBXRIEEDITT. NI FRNAD—ETHD
microRNA (MiRNA) [CEERZED >TcEWVDDRHE
WEED ., IRTEXRT/NDFRNAHEZRIFT TR T,

IR ZECHDICHOBATEHRT — X (.

MIRNADED K DIFBELFREZZNE U CHIET
ZEERENICTATEHIEVNDBDT U, EHICBIT
% MiRNA DFERERIREIZBRSMCT DD A T. miRNA
(FZDIRNELT 2 B 5D & DB RSB Z
BHOCEHMI DT ENS. [BRFENEMIRNAZENIEE
FRRIFENEZ JO—FICIEDETRT . 7/ LBCHIE
MzEBL T, BRRECTAIVARREE, HRLTE
RIRRICMRNAND RS TS algEMZRBH LI LI
(Watanabe et al. Gene. 2006; Watanabe et al.
FEBS Lett. 2007; Watanabe et al. PTPS. 2008) . <
D—AT. ERICEYZHE > CTFARERZRRIEL CLE
EWEDBHERADLDICHED TR U, T CTELERIET
(&, FAYDMax Planck Institute of Immunobiology
and Epigenetics (CH)2 FREIAFRELS U CTEZL. RER
N7 TO—FICKDMEZITVE UIc, YORAPEE

HLHo< Vol.39-2 (2018) 43(17)



/N3F RNA O— R8s

N TN N
! ! ! BRSO VY
v v v
miRNA siRNA piRNA
22nt 21nt 24-30nt NAF RNA
Pams#pOH Paws OCHj Paws OCH3
H H i H % N EE
i : / i . Argonaute 2 >/ /\7 & & DfE
AGO1 Piwi Aub  AGO3 RISC
@ @ @ @ (RNA induced silencing complex)
AGOHTT7731)— PWIH T 7 721)—
(2B THIR) (AFEMER CHRIR)

Argonaute 7 7 X 1) —

v v v

mRNA SRRV VE
FIRIMF FEIRINH

Iwasaki et al. Annu Rev Biochem. 2015 & ) 2%

1 ¥3uI39NITICBIFE/INDF RNA

MREZEVCENZEDDCET. MRRARBREAE
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