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AMK: amikacin (7I773>)

BCG: Bacille de Calmette et Guérin (7 S HIFERE U 7 F 1K)

CAM: clarithromycin (7 7V AR~ A )

CDC: Centers for Disease Control and Prevention (%75 & BT[> 4 —)
CPFX: ciprofloxacin (3 7'm7afx#3)

CPM: capreomycin (7 7' LA~ AT )

CS: cycloserine (Y472t )

EB: ethambutol (=% 7 h—/L)

INH: isonicotinic acid hydrazide/isoniazid (Y =2 F L FEER TR/ AV =T TR)
KM: kanamycin (%} ~A3 )

MDR-TB: multidrug-resistant Mycobacterium tuberculosis (ZFI M MEREEZ )
MGIT: Mycobacterium Growth Indicator Tube

NGS: Next generation sequencer (X AR — 4 H—)

PCR: polymerase chain reaction (ZRY A7 — B i)

PZA: pyrazinamide ("7 3IK)

QFT: QuantiFERON-TB (/47 (7 =1 TB)

RFLP: restriction fragment length polymorphism (il RIS B i = 26741
RFP: rifampicin (V7 7> 22 )

VNTR: variable numbers of tandem repeats (5 18 i 51| 25 7)

WGS: Whole genome sequencing (£ /) L3 —7 T A)

WHO: World Health Organization (tH F £t B5)

XDR-TB: extensively drug-resistant Mycobacterium tuberculosis (¥8 2 FIMH MRS % 5)
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RIS, BEEE DSR2 SV RS 2 RRHEND G A 0NHD (X7
JLSUR), ZDO8iE  VNTR 7u 77 AL L X TV R
B UZGEIR CXBILTZ 2 ¥ —r D7 a7 7 A Ve H— D5y Bk
IZEI Y TTT —#ZE BT 5, Bl21E, JATA12 @ 3 & H OFEI
(JATAO3)Z 4 &5 DUE—MIUTH Y T 2 KO/SURDB R ST
Bty 2-3-4-2-2-6-7-8-5-6-3-4 L 2-3-5-2-2-6-7-8-5-6-3-4 (D 2 /X\H—
> D VNTR 707 7 AV — NDBE B RERITEN S THZ &7,
ZDEH7 1 FHIRO A TRDLIDL T IV RIL, B—OREDHY
S BBRICEE 7. VNTR SHROBBT T —ICkobDLEX TR i, Suter peak DO,
THA9, peaksDHRETN THY)

RiEHE S HERD L

— 77 2 AL EO SR MEE IR GBF 3 BUREL ) THRISIL 29513, QUB 2618l
P A HEBBRIC LD TR R — LR o wrfghensils
WK CE D, ZOLH728A1E, Middlebrook 7H11 728 OFEK 7L — Mgz FV T
BEEEL, o7 van=—% 5-10 {EREELHEEL TEBIZ VNTR fiffra17o28 T B
ENIAFET DEBOBE TR EX BT 5, ZO%AH, — AOBF B RKIZHL T,
BHELD VNTR _E— ZE0 YT FHTHI LD,

Marker
Sample

b1ttt e

QUB 26

5. WIEEM R TERWGE

PCR i~ BN EEOFEIR CRROLNLG A1, # L THU- DNA OB DORER
PCR DOFREIE/RENE 2 HIDHD T, DNA ZFlH L, VNTR fifAT4CHE T LR H D,
—J7. PCR RN ELASRFE OB O 2 TRRD B AL, o> 4 TO RN CIL W MR 27
T PCREMNGFONLGEIEL, FHE ., £ DOFEIKO 2 PCR¥GIEZ1TH, PCR HIE R B AN
LB LIV AT, £ O 6 R CH I 2 AL Z S TR TH DL E XS
b, T7ebb | T kIS L72% VNTR fEI O K%, HDHVNTFEREE DL HIRH 35 1.5kb
B O R XOB B D RLFI OIF AMEL 74k T2 ATREMEAS BV, FRHT x5 fEk o 4
TEFED TEL LSS, FERREO BRIV EDTZO 0T —2 L UEH T&ED, 2015738
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B RO A EIT, 0L08DIDIT MDFEILLITH/RHFKF T VNTR 77 7A/L
Rtk L TR<LER W,

2-3-3 fEEEBRETESTTORE

Tt % B D VNTR AT T DR 6 G aatsl X, REAZA 78T LR RSN JATA 12 58
ff DT TR A — VPSR T L VIRIB S TUVS 15-MIRU (Supply’s 15 fEIR)728
I DOTEIR DO A EDERHY, ZE D H BN 31 Td, 16> T, VNTR f##
Pt KA E T 28513, T L7z VNTR 4 L& T VNTR 707 7 AV a s
HENDD, Fo, MG THBEE OB RICOWTHEML THMERHDH, 22T
(3., R EOBRITA H L2 0B I ONTEED D,

1. VNTR fEI4

FIZ, OBETHASA TS VNTR fEIE [E EAEAEE TH 5 15-MIRU FEIRO 4 FR, 2
N, B HEIRODOBE DO /YEERIC R T D ZEREZ F D72 Y, JATA 12 fE X E ER A
YETELL THWSIL TS 15-MIRU-VNTR L3 87e0), 17 U7 2 5L QDR
FAK AL RIAR L2 3B\ T MRREDS B ORI E SAL TR | ENOREHELE L2 5T D,
F7o, WM, oA, KR B ST TR, Sy TR R 2 R 72 I ML 7= 2 &3
2R G AR TEFTIC B D THEA LT WEWIFRA B D, — 7, L@ e 2
RENDIIIR (FERR) O Rl — 1 E RS0 DIRT Tl 12 FEIk D 22 T - fR R
MRS A DY | EDIH7RGE T, AR O & W EIRE R 2 & o TR R B[R
BHETHIVLENDD, BRI %2 @D 572 0B INEEE L Tid, Qlla, V3232,
V3820, V4120, Q18 BNA A TH D, 1=7-L. ZHHDOEI TEH5 PCR EMITS &
K<, 1000 base ZHB X DAV DT D, Z D7, Ve —NMIGRE DT DI EE
PRIZIE, JATAL2 FEIBICEE T, KOS ER BN DML EIC /25, 2D DOFERO BT ITIL,
FYETV— == AN T T A M BHER S LD,
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VNTR set

W& R Alias Locus  ZARE JATA12  15MRU  24goiing
JO1 JATA 1; Mtub04 424 155 X X X
J02 JATA2; MIRU 10 960 15 X X X
JO3 JATA 3; Mtub21 1955 1K X X X
JO4 JATA 4; Mtub24 2074 H X X
JO5 JATA 5; QUB-11b 2163b = X X X
JO6 JATA 6; VNTR2372 2372 iy X X
JO7 JATA7; MIRU 26 2996 =8| X X X
JO8 JATA 8; QUB-15 3155 1K X X
J09 JATA 9; MIRU 31 3192 =8| X X X
J10 JATA 10; QUB-3336 3336 =8| X X
J11 JATA 11; QUB-26 4052 = X X X
J12 JATA 12; QUB-4156 4156 iy X X X
Mo04 MIRU 4 580 iy X X
M16 MIRU 16 1644 iy X X
M40 MIRU 40 802 iy X X
EA ETR A; JATA15 2165 iy X X
EC ETRC 577 iy X X
t30 Mtub30 2401 iy X X
t39 Mtub39 3690 15 X X
Q11a QUB-11a; JATA 14 2163a =2 X
v3232 QUB-3232 3232 = X
v3820 VNTR3820 3820 =) X
v4120 VNTR4120 4120 = X
Q18 QUB-18; JATA 13 1082 28] X

JATA-12 (2), 15-MIRU (3), 24gseijing (5)

2. VNTREUGITOBERERIFHIE DB 2 T7

2 i A CHET S5 0 AT REME (B TR D52 RO B ) 2380 . VNTRALRI 28— B L7255
A S BERR ORI — B X IR O P REME AR SCRF T 08B 2 TR, bARETOHE
MY B 2 L LT LD OO | 2RI 7 335 B [ O IR YLIF A
BEIE, ZLO5E | JATALFEIIZ LDMB O 2D Hil CRRO BRFEM It 585
ZCEW, 72720, i S IS HBL T D VNTREBIICIE, HEETAMLENDHY, 2D
FORRBARFAUFTMOIEEDTDITH | FELEE  THEF Y — AT A THETHD,

— 7 EFERBPELNRWGA ., T2bD | E 0 TE L RIER Y — AT
VAEDOYA | BRI — B O BN EEO RO M ERIE /o> TLED, —AT Al
BIZBITDIATALRFEBIC IR T, FEF IO BEENB R —RBIRDS RS L, £
MBI R — YR O A REME 2 UE T A Z EIEREECTHDZ LN 30> TNED, 2D XH 70k
1. S fiRhEZ AT REZRBRY &0 7o VNTR R DAL A AW I K0 B[FEHE & L RAEDY
TEDOKIGEADUER DD,
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3. VNTR U RN = b BIR R A HEE 325715

T IIXEE OB B RENFEL TO T, ZNENOEZHRESERESN>OH
%Y, FEE BOME TIHACRILRES 7 005 8 Ela L, 2O HTh | BB ARSI O Y
WC kDT AL =L T WERESH TS ), ©FED, VNTR [ZEAEAEHBNIN
2T, BIERHOEREIE R T DL T, TOEOEIEN 725 B 2 HEE CE D ATREMEN
H5,

—EAIIZ VNTR fiEHTIE, VB —NMEOBIRIC L5 Al e 28I 5 S GE AR RURI 72 D
T, BMIZBERHOS F~——L L THIHT DI TERNEZ ZHIL TN D, L
IRMND | FE AR (R AL RS B2 ) 12 B W T — E DB 233D b, kSR &< il %
O VNTR BB SERED R EHEE T HZENTED, ZOMMZFIHL T, K FEMEE
(maximum a posteriori: MAP) #/EEIZRY | bR EFEAL RRIRR oD X 1] & b B Rk oD
HoyEAL(ST11/26 BE. STK #E. ST3 B, ST25/19 RELHBIAIRE(Modern type) &1 T25~7
BEMATE TN T 7 AV LB R A TEFT LD AT ATRETHD 1,

SN QD ~7uZiE 352 T, VNTR BBIEEROOERRRIGRESEDZEN
HRD (T XS M),

BRREREIHEE K 5EEERCRAMEE S 0 ST A
(F—F ASHT— 1)

MAP estimation l l Clear data | e fesu@

No.

Strain No.  JO1 J02 J03 J04 JO5 J06 JO7 JO8 JO9 J10 J11 J12 mo4 mi6 M40 EA EC 30 t39 Qila vi232 w320 vai20 Q18 Bj 1nBj stuins STK ST3 smsio Moger]  SNP type

[ otramvo. | typ
: N J
2
3 Y % 3
4 i R DIF
2 VNTRT —# # A /1 LMAP estimationz 7 U v 733, T~
7 (JATA 12F3RDT — X DH T b HEE AT HE)
% J - 4 S — —
RARFRIELHTEEIC X DHEERICRMIEE T 7 T T L
¥
(FRATHRE R DH1)
e P p——— Result Result (2

o | MAP estimation I I Clear data| esu =)

Strain No.  JO1 J02 JO3 J04 J05 JO6 JO7 JO8 J09 J10 J11 J12 mo4 mi6 M40 EA EC t30 t39 Qita vi2n2 vis2o vai0 Q18 Bj nBj smizs STK ST3 snasio Modern)  SNP type
1 FY17HC025 3 3 3 3 8 4 7 2 5 11 13 4 2 3 3 4 4 4 3 8 12 11 7 10 1000 0000 1.000 0.000 0.000 0.000 0000 ST11/26
2 FY17MDROI 4 1 3 2 6 5 7 4 5 7 9 5 2 3 3 4 4 4 9 16 10 10 9 1.000 0000 0.000 0000 1000 0.000 0000 ST3
3 FY17MDR02 33 3 4 6 3 7 5 5 7 2 5 2 4 4 4 4 2 3 8 12 12 11 10 1000 0.000 0.000 0.000 0.000 1.000 0.000 ST25/19
4 FY17MDRO3 4 1 3 2 7 4 6 4 5 7 8 3 2 3 3 4 4 4 3 9 8 14 12 10 1000 0000 0.000 0.000 1000 0.000 0.000 ST3
5 FY17N002 3 4 2 3 2 4 5 4 2 8 7 3 2 3 7 2 4 1 2 4 7 3 3 2 0000 1000 nBj
12 FY17N009 3 4 3 5 3 7 4 5 11 8 3.0 3 3 4 4 4 3 5 14 12 10 6 1000 0000 0.000 0.000 0.000 0.000 1.000 Modern
13 FY17N010 4 3 3 3 3 3 7 4 5 7 6 4 3 3 3 2 4 2 3 8 9 14 3 8 1000 0000 0.000 1000 0.000 0.000 0.000 STK

(%7 3]
1. Iwamoto T, Yoshida S, Suzuki K, Tomita M, Fujiyama R, Tanaka N, Kawakami Y, Ito M.
Hypervariable loci that enhance the discriminatory ability of newly proposed 15-loci

and 24-loci variable-number tandem repeat typing method on Mycobacterium
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tuberculosis strains predominated by the Beijing family. FEMS Microbiol Lett. 2007;
270: 67-74.
2. AT, ASHEE B, WU, w5, gt ERNRSEZE R O 70 DR
- i {72 RARBLA I Z R (VNTR) T A7 L. i 2008; 10: 673-678.

3. Supply P, Allix C, Lesjean S, Cardoso-Oelemann M, Rusch-Gerdes S, Willery E, Savine
E, de Haas P, van Deutekom H, Roring S, Bifani P, Kurepina N, Kreiswirth B, Sola C,
Rastogi N, Vatin V, Gutierrez MC, Fauville M, Niemann S, Skuce R, Kremer K, Locht C,
van Soolingen D. Proposal for standardization of optimized mycobacterial interspersed
repetitive unit-variable number tandem repeat typing of Mycobacterium tuberculosis. J
Clin Microbiol. 2006; 44: 4498-4510.

4. MBS REFEREFHS =27 WERY =X 7 70— 7. M
VNTR /N R7 w278 2012 45 10 H .

5. Iwamoto T, Grandjean L, Arikawa K, Nakanishi N, Caviedes L, Coronel J, Sheen P,
Wada T, Taype CA, Shaw MA, Moore DA, Gilman RH. Genetic diversity and
transmission characteristics of Beijing family strains of Mycobacterium tuberculosis in
Peru. PLoS One. 2012; 7: e49651.

6. HILHE, fHESZ, ARG, RAE. WL A S0 m AR R R A, #itZ
2013; 88:399-403.

7. FMHESEZ, BHALEE, SAMNE, A)IEKRES, Hradir, i, AR, RAE.
BB IR R E RIS IRIARE L 3 - BUIRAE SL. k% 2013; 88: 393-398

8. EAMIE. FEEE D TR ORMSREPREE. Kik% 2011; 12: 917-921.

9. Iwamoto T, Fujiyama R, Yoshida S, Wada T, Shirai C, Kawakami Y. Population structure
of Mycobacterium tuberculosis Beijing strains during past decades in Japan. J Clin
Microbiol. 2009; 47: 3340-3343.

10. Seto J, Wada T, Iwamoto T, Tamaru A, Maeda S, Yamamoto K, Hase A, Murakami K,
Maeda E, Oishi A, Migita Y, Yamamoto T, Ahiko T. Phylogenetic assignment of
Mycobacterium tuberculosis Beijing clinical isolates in Japan by maximum a posteriori
estimation. Infect Genet Evol. 2015; 35: 82-88.

2-4 FEEHIERT (L7 7 LU RASRE LTORED) (RHEEE)
JEGYE IR EOEARLL T, EANOIR B AEELITEEL — IR EEL2 T THRE
KL —TEIHMERF T DB DD, R ZE AT IR W OB AT 5 ) at L7y
LU AR EEL TGRS TR, ﬁéf‘)‘(é%&ﬁﬂ%%% BWTEREZ I DOL 7 7
LU ATIRENLE DT HILTND, fZE D5y T FRAEIZEAT 5L 7 7L U AIFEIEL T,
1) FERZ BRI S I i O FEE - u%r”’/\@s@ﬁm 2) FERZE BRI Sy T D 38z | 3) RERZ AL 4y
HrO¥EEEIRAE, 4) fAZ IR IRAF (RIIRE) 2320 T D,
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2-4-1 FEEEBBISIIEORE - FHEOEMK

FERZ T D o7 1% FI A Tl RIS FRIERRE O @O 2 B D 22030 5
72D NAFVART (NAF =TT A R OASAF X 2T 1) BENEE CThHDH, £72 VNTR
IR AT D FHi 128 5y A LR B ME AR D B D, T DDA Y F 15
WHEFIBR AL EEAR R T D, FERZMFFERTCIL, EANTHUG R A F0RT O Pl f A 0
BEEXNGEUTMHEZ FEHEL TD, AHEIL, ZHVETICHEEE OB VNTR 55
SIMT DREBRDR N S H b G L L TR, o FEFHAD T FEIRIRIZB W THIEIC
EASNDZEEZETDHTEMBL TOD (HHENBITEAM B, IEEROEZIRN, &
& OELREIECTEEIND),

2-4-2 FEZETBISIT OXE (EBIFEE)

FERZAFZEHT Tl VNTR BRI A (2 B8 D i 22 E A B 52 (T fH T Tnd, ZivE
TIZ, fEZE 5O DNA il HES° PCR Kt BERWKEND SEE S 7= B2 E 1, [F
—JEYLIE BN 5 T VNTR 707 7 A VIn B2 S T35 OfFIR 72 L 120
TOEMBFEELNTND, REOEMIE, KFIERUTOERNSZEIRLEE DR
D05, AR KL% G IR AT ZE T LR B A A L B R B E CTRIW G b THE
VY,

VNTR BUBIHTIZ B3 255 &k

1) PN s EZ B B 1 oD T2 6D o0 TV - £ 45 72 BCOAR B A1 2% R (VNTR) 43 AT & A7 A
—JATA(12)-VNTR s #HriED FERRE—, #5k%, 83, 673-678, 2008

2) FEEEE VNTR NUR7 w7 (B 1RR) | M i S PR S i~ == 7 LR Y
—X 7T =T, 2012

3) JATA(12)-VNTR BRI K ARG S5 A8 5561 O B K B[RRI A, f5 %, 88, 399-403,
2013

4)  FEEE VNTR NUR7w7 GEBRIRRD) « s = RS g F s~ =2 7 WAERK
T —X 77—, 2014

5) PUBEERAETAR 2016 FEILE, 2016

& ioEik
(SRS 2 B R AN vk
TEL: 042-493-5711 (%)

FAX: 042-492-4600

E-mail: mrc@jata.or.jp
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2-4-3 FEZETUBISHT DO RS EELRFE

VNTR BG4 T, fE RS OEE (72 ) TRINDIH |, B sk <7
— R E RGN I TEDLZEDRERFN R TD D, LINLIRING, £ DT I ZI3E FEE
DRERPLELTHY | REREERGEO FE NS MLE Th L, £z, 2015 FEITBIESH
T GE 1L CH MRS D15 FE M e PR I BE 3 D B RE A (PREAG 48 BR oD FEfi | S5 AG A
MO SR EE) BRI G R AEMF SRS IR O BND I e oTz, ZOLTH D T | FE A
BT ClIRT AR IR AE W E AT Wi s DREEZ IR S 2% L L CL UGB AR JE TSk 3% VNTR 43
HrOSERE B REAT A 2014 4F DARRAE 1 BIFEHEL TV D,

ZAVETIZ, 2014 FFLEE 2015 4FBEITHMNEAG LRI A E R L T\ D, SMftERIE, £ Z
AL 54 gk | 53 fiax Tz, PCREM O YA XHED F7iEIE, 2015 - DOFH A TIL 2014
ERELRIERIZ, T a— AT IV ERIKENZED T 21T > TV Dt Db 2o 1z
(64.2%, 34/53), IRWTHE) —27 =B —F W T 77 A MENT S 10 Hiisx (18.9%,
10/53) . ~/VFF 4 Sk (7.5%, 4/53) . QlAxcel 3 fifig% (5.7%, 3/53) . IAET A 2 fifigk
(3.8%, 2/53) ThH-7- (5 2),

[E N CRERZ R BN HERI I VS TS TATA (12) D —H Ay MZ LD 3 B4y
PrCl, 2014 FE L LT 2015 T IV L Ok D EIE I & 582 — BT Db RSk
BENT (DTS RN — B LTk DEE : 66.7%[36/54]vs.92.5%[49/53],p=0.001)
(F 1), £z, 2014 FEOHERE BRI THREE OIED o725 DDr—41 (1955, 3336,
QUB26, 4156, 2163a) {2 Th E W IEZEE (99-100%) 23RS A7, 2015 FFEICH b
AT LEFIHAL TR SR, JATA(15) . HV, Supply HOBR—HA03, ZHZ 4L 36, 30,
15 THY 2014 F£ LIZZFRER O TH-7- (K 2),

ZDIDNT, AR EE R A B U T AT EE A M _E T A2 LRSIV TR, A% LT
FEEZHERF T 272D OIFB SN ELE 2 Hivd,

# 1 B THOWSIL TV PCR EM O/ BEIIE H1E

R 2014 2015

AT RAEA BEB HA%)  EEE HA %)
FAHO—ATI) 37 68.5 34 64.2
BE>—T>9— 7 13.0 10 18.9
INFF s 74 s 75
QlAxcel 4 7.4 3 57
ARETA 2 3.7 2 3.8
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#2 3 Kk%E JATA(12)-VNTR THOMT L2 O IE 2 fiti s 5

2014 £ & 2015 £ &
i 2E % i 2E %
20— 1M1ZL2—H 36 66.7 49 92.5
10—HAEW 7 13.0 1 1.9
2L LBV 11 20.4 3 57
60 -
50 02014
40 02015
i
= 30
" 54 | 53
w
27 | 30
10 o | 16
0
JATA(12) JATA(15) HV Supply

1 VNTR O AT L&A it ik 5%

2-4-° FERZHER ORI & BHRE

FERZIF SR AT LR 1A 5 T U, PUEEE O 1 TH Db A F P — R~V D\ B
ZFREPRIZER RELTWD, 1o T, BRI —T7 7 LB LT gk &
S>TWD, E72, 2007 FIZSETHA TSI AU ERYYIE D T [ o OV GYIE D BB 1Tk 3 D %
(2B B3R URYHIETR) 1I2R W T, AT oo F MU KD IRYE D3 A - FAEZE S
1B 2720 O RS OB BUREI OFESL N T H D —2L7e->TEY Ik FRE BB
T HEIENHMELIITNDDS, FERMFFERT L DRGLE 15 0D FEHEIZH VERLL TVD, Y
R LD N O HR ke 2 A3 %,

1. EEL L TORKE - WG RO Z2E B (R HIRE)

oy TR AR R Y — AT AT, W LT RERZ T O B O R a B el 9
HIENMELIRD, Fiz, T OMBFE T OREZ B 1L =R RS (B2 AR5 EZ )
[ BASNDZ LT, — B OFEREHE (R RARS) L0 RUE 2B BA ERkS b,
NUDIIREREE D5y T HDWTAERL AL T a7 o — 2 BRI T DR EEL . £
DFERERE T WL BICR BRI T DREE 95,
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2. FER DB AT BRI N 2 T BHAAE

BUE o3 70K | FE B CHIE L A 2R WRSHZ B O B - W RSO | BT T 7e 2 B D R
2R R IC I W TER 27260 | BEIRAY - AW FA1E A 2 7508k (EHR) O PR A7 B
ITEETHDL, 2O R T AR @RS (WHO) & LB ZFRFH L T\ 5 (2 HP:
http://www.who.int/tdr/diseases/tb/specimen.htm) , EARAIZIZ, FrLWIHERERE ORI | 5
YL TR 5 DB S OFFAT | SME KRS EZ BB DB DRI ER B 2 BND, W/ 71354k
PEARF S TR IR DI LB B AT,

3. SAITEBImOHA
IR — AT A0 B 1L 5 68 0 R B OO ST Tt 0 = &
VLB, BHEBEE 5 4RI EISERES LT B A SR ATHE R e B 7 5 G
FEEIIE 2 ) 12450 C L BT T T Bk O UL S B L b 200 FEfE L2 D C
AL RI=LCOB, BERIRIRIR Y — (T AL A7 DS EIIC RS
HUIE L S 7 B S AT AR B2 00 e o AT IR B 4 2 0 A T BUBUARAT 1 B9
L7 7L AL L CS R O R B A B R B R R S,

4. FE R O EIRAE

FERE RIS E OB SR 2 D E LTV AT A THY | FERD KD DI T
BURENC G- 2 DR RENTZD | BB EOfRBM IV EETHDH, IR
FTHURE R B ITR E R A O L 7 7L o Ak & U CRENT IR 7255 % T O FE RS e P e 1
DFFENTEFT > TEY, ZIUSE - TEDIL N RSO R I, HUEE B R ORS FE (AR E 2
RAEEERI-L TS,
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HEIE EEEORE (LAFH)
3-1 FEZERROSEE - RFF - BasiE
3-1-1 FEEZE D5 B

FRIR RO E 2 0 BEL ZO & T 256 JaE ORI Th D720 | ATALEL (F
EOREA - BELE —BRMEORE L) NLEICRDL, @ IL, F&L LD
NALC-2% NaOH & 15 73 iR A L T E AL L HERE LB Z [FIRF ATV, DRI Ny 7 7
—(pH 6.8) CHFIL T Lo BESE 975, RIALERDNE R Th DL B G IERIR S 2 B5 45 2
AL THZENnH D,
1. TR ES 1

MGIT (NXIR T F ) AT TTT—h 3D AAY I A EF A 2—) , ¥
TR (R TE) 280305, FEE DR WD, HEFETG YTV, B EHE2EE Tl
PR B E BT 205, BEGMEROREEEIL 10° CFUMIREIXH 5,
2. [T 5% Hh

2%/ INIEEHE, 2%y MERRE P35, FEEIZIE 3~8 BRI DHDY, an=—7 R T
&, REOHEDPHERATRERF RN DD, TTAT 7 A7) a—F¥y I ThHIITE
DEFHIE TEDLF RN B D,

3-122  EEEORFT
3-1-2-1 FERZE ORFFESIE
1. FE IR
NN - COREE % . WRE RS F7IXE IR THRE 5, 2000 A S —FI3 R 17 AT RE
ThD, FIRAFHORFMEL TIE, MRV HI(SP): 7T AT v/ AATY 2 —F v 73
BB TS, BanfiB ORI NS DT-0 | A= — PO FE R 2 LWL i E e i
STV,
2. RHIRAE
TERE B TR AT 20°C UL CHliiE T2 LIV RIRF D ATRETH D D, BB IRAFIC
IZLL T DO FEDRH S,
(1) /M COan=—R% . T O EEHE
(2) 772U, W OB EMRA CHERAL WD/ NI 248 TE AT =9 | 2mL
DAIY 2—F vy 7T RIEGFETF 2—7 T 1% NIEEHEER 528 FTRETHD,
(3) WRIREEHL(THY, ~ A2 7 mRpd) TH#E L . IR E RFT 2 — 7 1B L TS T2,
TR AR EE - [E 5 ML CRE 1% . AR LV 45 BOBE GRETE 10%) IZTRFIL TS 45,
RIS O DRAF DG BT BRI O AR A T 5. £2. 1% 27 VBV kel
FIF x5,

AK LV 4 EE (10%) DIEY 5
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(1) AF LIV 10g % 50ml DFEKITIAMEL, 121°CT 20 43 A — 7L — 7 Wi 95,
(2) ZNva—2R 5g % 50ml DZEKITEML ., 121°C T 20 oA —~M L —7E T2,
(3) HRFTHAEAZOLOEEED, HikitiT 4°CITRTT 5,

3-1-3  FEEZEE O
3-1-3-1 AE 0%

AT AL T A A IR TR ER R RS D2 2k~ =27 L 1PN, FiERIEIAD
AR DR AT DO FLIEIZ OV TIE, RIS (WHO) O TG M98 o i 1% B
CBETBHAL AN IESE FEEBKICEA LA e O T BERE T 52820k
SIVTND, O SR AR I = RSP R RS LA XY 9 DA R 1 & DU R 5 R R S LA S
DGR TR D,

a) RN FIRSEICHE Y T Ok

SRR R RS M Y T ARSI B 2 T O S ~E T D8 A SIS RS A A B R
DINRFEE R TEMR OB EITO, ERFEHEOR 22 5B RN DD, E T D ES
(IR DM SFEIFFUR OB ANCHED D H 2L, Hilkaf T 55 DD [RAT
BT D, Fo, EIRGEEITMNZ T, 7D L300 R DR 2\ U7 REOD 22 2 e (7
DO DY i MBI EL T TH2LE25TND,

b)  PUFESF FUARSE A Y T DR %

DU AR S5 LA X T DGR L DWW TR, FTRe - B - 3B W ZBR L CORF RIS DU M
JE U HIZ B2 BRI N T DIEDRNLI L BRI R AT,

A A EE RSO DI Sy 7 ZLDBRIEDEFHZ DN T, — D RE OTEEOF]
HEFRIMIZFABEORE CTHD, 72720, BREMEMET D702 7 EEE SR ST R
DRI O X HERKICEA LA SE AW T ZEMALZ BT, KA
(PI NI T ANDRE DERDEEEENHEESL TS Y,

3-1-4 DNA OHh &k
3-1-4-1 DNA OHiHE

DNA OfHIEITIH 2 HY, BRETHRAIZISE GRIT 5, VNTR TiXEMEDS
2 DNA B BEELRW | 22 Tl M E22 IR O MBI LD M k27w,
(1)  DNA OHH{E#IL BSL3 EBREOEYFHNRZEXTYE XM (ITAN) NTITHZ

a

(2) fEERNCe—hTry 7% 95 CITREL THL,
*MBNZA— L —T 2T DT 95C, 10 TR ETHIE, —iv7ed —hrL—
T DA (121°C. 20 47) TIE PCR DEENE T T 52E0HL7-DHEET LI,
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(1)  200uL OPWEEHAZ 1.5mL A7V a—F vy 7 A~vAr/nFa—TIZ AN TEL,

Q) TIARFuIN—TERHTHEERE 0.5~1 ASHZ2RET 5, BB IRE H
IZAEZ T A X E B A AR A N T OB R 35,

(3)  95CHOe—hTuy I TI0 3 INENT 5, ZZ THEZHE ST 20T, LIg OIEZEIE
BSL3 #M R CTHEMEL TR,

(4)  13,000rpm T 10 43 [EE.0095,

(5)  EEEHLWD 1L5mL v~ A 7uFa—T7 1B, 20°CLL T TIRE 5,

3-1-4-2 DNA Dk

DNA Dk | DU CTHERFISHI FRITFR T DAL T, WXy 7T EREZFHL
TEATDERT, a4 ITEEH(DNA) FOFEHE T 5, iRy, ¥ga <o 7 2% 37
TAVLFETEEIL, AREA IR AIZGED TR EI MR T 12,

(2% 3CiK]

1 SRASIERE, KEARE]. PIRRE BIROPRIFIE. Kekkaku Vol.57, No.9:467-470.1982

2. TRREIRIRIRSE O~ == 7 b | [E L& GYENT SR AT HP
http://www.mhlw.go.jp/bunya/kenkou/kekkaku-kansenshoul 7/pdf/03-34.pdf (2017/2/7)

3. WHOUBSMME Ot BHNC R 20 A% A 2013-2014) (HAGERR) . [E LY
SEWFIEAT HP
http://www.nih.go.jp/niid/ja/lab/706-biosafe/out/4032-whoguidance-transport13-14.html
(2017/2/7)

4. TN TR Z SN 9556 O IR 9% mEsr S 18 | JE A 578 HP
http://www.mhlw.go.jp/bunya/kenkou/kekkaku-kansenshoul 7/pdf/120323-02.pdf
(2017/2/7)

5. fEZE VNTR N7 o7 #ibftiags REFHREFRS ~=27 WERY —F
T N—T % H—h 2012 4F 10 AR JBMR 2014 4 3 AR

3-2 XEEFIEAE] (VNTR) Sris GEAAE)

FERZE D5y T FHIRAE O EJEIE VNTRIETH 5, Z O EITFEE OBIRTI12H D
MY A8 HES (Variable Number of Tandem Repeat ; VNTR) (3% CThE 4 72 iE%k (=
Ped) ARt AR LTS, S50, Rk 28 4F 11 A EO TR 86 CI3 5
DIt & 53 FHEFHIRA O FEHE L, AR R 2 B AR R ORI R ORI W 5
EOZEIN TV D, AETIL VNTR {E2 i3 25 OIS LB R & Bk %250
BLTe REL < TRBRE VNTR 2 K70 7 ) & & BICSEMHEA M7 AT O
R AR UMBIECH T n— RTX A0 T, BRIV, 77, RO
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KT —=Z_X—=2{b, HBICHOWTIIAREDS 2 7 2-3 THIGRAENIEET] OIIZH T
WENTWHOT, THHZZMENT,

WD IR B T D VNTR HED TS 5

FERETE OBAR T AR, BE DD BES IR E O BRI 2R~ £
DDA LN TR &GO TR OB E AGEIRDLZ 088 U, AR I A
L2 HHBE LTS, BIaFRBNCIEA £ TITHRA RFEDHB SN TE TV D,
1 DITET ) DA SNTE N T VAR UBRRICE > TRRDZEE2FIH L
RFLP ¥, AU X 2 I EESNZFIH L7 VNTR I CTh D, Z Z ClHEERBIHME &
LCH/EEICHEMN EN TS VNTR IEICHOWTIEHT %, (BIOTFIEDFHEE 2O
TITHRFL 2 S M)

Size Maker  LOCUs 1 Locus 2 Locus 3

Locus 1 Locus 2 Locus 3 A B A B A B
. - 3 ‘ r— —_—
Strain A - - 8- —— x| =
\ o - T 4
. § - . — -
- - h— — -
StainB  —l— —Wl— —F— 1 =
Al T Lo — -
aE-% 4 2 2 2 31
H1. VNTREEDERE

3, BREABROUNTRHIE. b; PCRIZKDUNTRAED WM ERABIZESPCREHD 7 F 1 (bp) D
ME. RURERIORER (OE—R) O HE

VNTR EOEAR A X 1128 LTz, VNTRIEDOIEZEICIE, K& < OfEEHE 25 D PCR
RO, @VNTR fEKD PCR L @7 A 1 — A7 IVERIKENSE TORE RO O
3O0NE D, AT D VNTR SEIROFEECE A EIZHIC L > THEWS T TV H
RIS, [EFRAY 2 S YE D & LI Supply @ 15 SEIME F S T2 208, Ay
NEL DBESND BARTIEIDMEDRARRELTWS, DD, AIHLNBZR LT
JATA12 BWHARTOBEE FRBNCE L2 HFETHY . BIIEE T OMEEE#EH L
VNTR {EDE K 3D H TN D, & BT JATAL2 T HOICOfREEN S B\
A1, QUB-18, QUB-11a, ETR-A @ 3 fHIk % % 7= JATA1S #5hE LT\ 2 HiR
R0 24 fElkZ EAA OFEIKAINZ THEEL TWD EIER S H 5, SRR CiX
VNTR (T X 2B BB OEKFIZKT L CTEFIZ JATAL2 (ZHE A2 H L Higher variable
region(HV) % Il 2 72 JATAI124HV THRAEZ1T> T\ 5, 4 EIL JATAI5+3 5D HV H
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WORERSOa e —Ha2R VIR LT, £ EHT27 714 ~—t > FOE
ESRE T N R By

£1. VNTROEEEEDREHRIEEY A XOHIE

BOE
nﬂﬂEﬂﬂﬂ"ﬂﬁ“‘l‘l‘ﬂ“ﬂﬂ“ﬂﬂ“ﬂ

0424 Mtub04 JATA1 51 535 586 637 688 739 790 841 892 943 994 1,0451,096 1,147 1,198 1,249 1,300
Jo2 0960 MIRU10 JATA2 53 483 536 589 642 695 748 801 854 907 960 1,0131,0661,1191,1721,225 1,278
Jo3 1955 Mtub21 JATA3 57 208 265 322 379 436 493 550 607 664 721 778 835 892 949 1,006 1,063
Jo4 2074 Mtub42 JATA4 56 14 70 126 182 238 294 350 406 462 518 574 630 686 742 798 854
JO5  2163b QUB-11b JATAS 69 200 269 338 407 476 545 614 683 752 821 890 959 1,0281,097 1,166 1,235
Joé 2372 VNTR2372 JATAG 57 176 233 290 347 404 461 518 575 632 689 746 803 860 917 974 1,031
Jo7 2996 MIRU26 JATAT 51 285 336 387 438 489 540 591 642 693 744 795 846 897 948 999 1,050
Jog 3155 QUB-25 JATA8 54 71 125 179 233 287 341 395 449 503 557 611 665 719 773 827 881
Jo9 3192 MIRU31 JATA9 53 491 544 597 650 703 756 809 862 915 968 1,0211,0741,1271,1801,233 1,286
J10 3336 QUB-3336 JATA10 59 98 157 216 275 334 393 452 511 570 629 688 747 806 865 924 983
J1 4052 QUB-26 JATA11 111 168 279 390 501 612 723 834 945 1,056 1,167 1,2781,3891,5001,6111,722 1,833
J12 4156 QUB-4156 JATA12 59 510 569 628 687 746 805 864 923 982 1,041 1,1001,1591,2181,277 1,336 1,395
Q18 1982 QuUB-18 JATA13 78 231 309 387 465 543 621 699 777 855 933 1,0111,0891,167 1,2451,323 1,401
Q11a 2163a QUB-11a  JATA14 69 170 239 308 377 446 515 584 653 722 791 860 929 998 1,067 1,136 1,205
EA 2165 ETR—-A  JATA15 75 184 259 334 409 484 559 634 709 784 859 934 1,0091,0841,1591,234 1,309

3232  VNTR 3232 56 181 237 293 349 405 461 517 573 629 685 741 797 853 909 965 1,021
3820 VNTR 3820 57 226 283 340 397 454 511 568 625 682 739 796 853 910 967 1,024 1,081
4120 VNTR 4120 57 326 383 440 497 554 611 668 725 782 839 896 953 1,0101,067 1,124 1,181

SHIES. #51% 83(10); 673-672(2008)- F1H B HES ERZVNTRNAVET» Y. QlAXcel 27 L& ALTEVNTRS AT/ A1 2L — T o b 2LF2 (QIAGEN)E 283 T
WA, X MFEERBETEY. FABEEHTFESCTEHITZOT. REMDBAOPSMNEE AL TEEER I3 LE8D3.

[£5#2%(template) DNA OFAHL]  (EE : LN O#EA/EIL BSL3 O ETITH 2 &)
NI ORIE DS &
1. SO0 UDBEETHAREAKI0UL 2 ANTZISmLOAY U a—F%% v &0
VTN T TFa—TEHET D,
2. fEVETOl L IR F v 7 o —P NI LD o n =— 2R E S, W,
RERDEIITWGHE OIEEDDVETI W,
3. @QO=—YDiE HAE LT-7&R%/K 300 pL (2 T ETFIcEE#Ehn L TR E o
TR EZEFE KB T 5, vy 72D TROBIEICBITT 5,
W, EEOMIKND D & EICOQDOEIEICR > TOE THEMT 5,
4. PBHEIZLLTOWTNNDOFEEZ 1 DTEIRY,
O F—FrZL—7121C. 10%y
@ b—h7Bv798C, 15~30 4
@ BHEOMREEEZFANTISCTOER T 15~20 47
5. WAL, 11,000 rpm T 1 ZyfEo Lz &% Template DNA &35, (Z O#fE
. LIEOEMEIX BSL3 UAOERE TEMEAIRETH 5, )
6. T <ITHRELARWEGEAIZ-20C TRTET 5,
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MGIT DO BIEDLE

1. SO0 UDBETHAEKI0ULE ANTZISmLOAY U a—F%% v &0
Yo TN T F a—T EHET D MGITRERE DT 52T EEA T A5 50 L
FEE DOPRIR 2P By NETHRY . FE L72Z&RIK 300 pL IZ %83 5,
X v v 7% L TR OB FEBIEDOITROICBAITT 5, UB/NIEFHIZE L,

[PCR )] (Z DF7#21Z BSL3 LISt 0D B = T EHi I HE)
O~ A —3 v 7 ZADIERK
1.5ml F=2—7%HWTLLTFOMKEENRT 5, BAEEICIE U Cll'aE%ERI 5,

BEH (—RESDELEH)

gme | | iz s s | | BEE
4 48 60 72 96 1x

TaKaRa 2x GCI buffer

2.5 mM dNTP mix 0.64 7.68 960 1152 1536 0.5 mM
TaKaRa ExTaq HS version  0.04 0.48 0.60 0.72 0.96 0.025 U/mL
fi7k (H20) 252 3024 3780 4536 6048
a&t 7.2 86.4 108 129.6 172.8

¥Ry v U DMEEEEBE L, YAX—I v T ANRKENI R D HFNR IO T (B
KE+1) ONEEERT L LRV,
Q~AH—3 v 7 AD4HTE

1 2»3‘4 5 6 ‘17‘5_91J 114.
( ) )| RRB—IYHRTI2uLEE

& er <1x
: i()u*t ‘)‘b i

PCR D 96 X~A 7 a7 L— FE2FHT 5 L L, LFORRIZE T =1 (JATAL2

DHEEIX 2 HERET 5O TIR2RICYAZ—I v 7 A 720l ZH1ET 5,
@ 7 T ILIZ JATAL2 DAL 12 235FF D VNTR FEISRIC TS L= 7T A ~ —Imik (%

25uM) % 1 ISR EH =0 03 pL MM CTRMT %, (FL—hrOEAIT—L L
TS Xy 7 LT 7L — MAOEMETE ELT D, )
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2] Mo O o B
Tacetd nnn Y EamDTS—
.'..'... BNt 7

> (25uM)E0.3pLZ %

./oo‘

o
w -
C
S
S
9000000 o
COOC i -
000aaanh: N
DOSDOVBD W 2>

& Be
FFHF
IS AN I

@ 7 = /VITHRIKO A DNA % 0.5 uL Iz %,

B OB .
DNA&OS”L O'OYA? sssnssnns \\ \"

MAD.

MEDIT5—7—
SpM)Z0 3pLEmiFxH

®7 L — rERELT D,
®LLFO7r 7T M2 E Y PCR MGE FEITT 5,
94°C 274y
94°C 308
63°C 308 35%A 70
72°C 14y
°C 1%
10C o
() PCR RMHIMEAT D7 74 ~—BHNZ k> TEILT 5, £/ HiHT 5 PCR #%
RICE S THHENEN R D ENHLDOTHLN LD A 718 (35~40 VA
JIV) ERETT D00 X,

(7 e =27 v ERKE)]
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FEDORITR LT L ) ITHEZE VNTR IO D K L OEFID 1 DD 1% 50 bp
P ED b DRZ, £, HilE S DNA W OF S13 100~1,200bp FEE TH D 2
~25%DT A=A NVERKITHHSICRKERARETHZ LR TH L, -
721, JATALL (QUB-26) [ZSAEHIT & - Tid 1,000bp 28X D560 0% DTV
DIREZEEZ T T D72 EOTRNULEL D,

- BRIKENE KBNS RV AT 2 OB R, FERERFERT CIIIkENEEE 6 cm
(BFEZE 12ecm D2 BETHEA) OLOEEHL TWD,

O
1. 7 Ha—R:NuSieve3:l 2 EOERERT Tn— A2 FEHT 5,

| FAE [BRREE
FIR(ERBFSAFIV)TI/ AR 54 g 0455 M
[E5E% 275 g 0455M
EDTA 20 mL 001M
faRK 1LIZ9%
2. VKEVH OFERETHRIL TAE TS TBE T [V, FEEZAMFZEHT Tk TBE & VT
Do
3. 10mg/mL BAL=F T A CGERAMEWE, B0 ROKHTIE0 T T485 H)
4. T Hu—AFIVCHESENZ DA AR 0.5 ug/mL (AR L THHT 5,
@7 v — A )V DOVERL
. MEEOTHua—RAZfEL, 0.5xTBE Ny 7 7 —HIZ AN TELIEMT 5,
2. BTV UTHEODTHEMTH (ZRIHICER),
3. T7I7RanRFETHo> TS RWREIZR-TH, KFEIZR>TWD LA I1Twp
- < Vit LiAge,
4. FA—LN ML A DEENS Imm BEFES X IICELIAL, EELETHRET D
(TIHERA LR WRHIE E 72 T T v T EES T, BBRTT ).
5. (FEE : FUBENE DNA AN RBIERT TR TE R 25D T, “LrEHEVIEL
ESRnZ L))
@vkE)
1. UKEMEIZ 7 A 2030kTe & T 0.5xTBE #R ik 2 AL, 22— A& FTiEd 7,
2. PCR FEWZAGHIK S L <X TE FEEK T 10 5 R L. 1/5 52 BPB &K &N
25,
. 5~10uL T H e —ZADTND T T AIVTHKENIT 5,
4. (B 7 OifF~J57) VNTR TlE[E—OfER COREROMRE 2 FECT D2 L
ERRIRE TORB AR ZIZT 57212, VNTR 8k L2 E & O CTERKENT 5,
5. (FEE : FCHED DNA OBNZWVE ARV FBRRL Y, REZOFEENT
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Z 720, VNTR TIIBFEILOMEIEZN =2 EITE R H D725, PCR EYDIRE
WINTODENRTELZ L HLOT, HBRBIKHT2E8E2EZDLELH D)
T Hu—RA57 L 10cm H7= 0 100V Hitk DEILEE T EXIKENT 5 (GRkENRFRIE
P A XX VAT D),

@Yt - it & 7R

1.

A

Of

TR BO R T DU MR ENET D, GREKEIZILT VR ER T O Rb=
FI T LOPSEE 0.5~1 pg/ml)
BRKEE NS V2R H L, B LT 20 ABIRIZ T V% 20 3RS 5,
W B 7 V2R L, ZREKZ T LT3 LOWESRIC T V% 20 5Bk 5,
PREK B2 THRED IR,
B ERSRAARE R SR 2f > TV ZBIEE L, oS E Tk g 2 i 4 5.

(EE N7 770 FRPR% S EEREL TV LA, Bz 5,
7272 L, TBRLL ERET D &N RRERCT TCLE> RN D D,)

AT

JAO1 JAO2 JAO3 JAO4 JAOS

M1234M1234M1234M1234 M1234 M

JAOE JAO7 JAOS JAOS JA10

— — — — —_——

M1234M1234M1234M1234M1234 M

(2% 3CHK]

FEREE VNTR N R 77 (55 1RR) Ml s S ORISR i~ =2 7 WAERR Y — %
TN —T . 2012
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ek VNIR B+ HBIH 774 ~—t v b

I T N S

JATAO1
JATAO2
JATAO3
JATAO4
JATAOS
JATAO6
JATAQ7
JATAO8
JATAQ9
JATA10
JATA11
JATA12
JATA13
JATA14
JATA15
3232
3820
4120

CTTGGCCGGCATCAAGCGCATTATT
GTTCTTGACCAACTGCAGTCGTCC
AGACGTCAGATCCCAGTT
TGTGTCACCTGACGATTTCAAGG
CCGATGTAGCCCGTGAAGA
ACCTCCGTTCCGATAATCCG
TAGGTCTACCGTCGAAATCTGTGAC
GCCAGCCGTAACCCGACCAG
ACTGATTGGCTTCATACGGCTTTA
ATCCCCGCGGTACCCATC
GTGCCGGCCAGGTCCTTCC
ACCGCAAGGCTGATGATCC
ATCGTCAGCTGCGGAATAGT
CGTGATGTTGATCGGGATGT
AAATCGGTCCCATCACCTTCTTAT
CCCCAGCCTTACGACTGA
TGCGCGGTGAATGAGACG
GTTCACCGGAGCCAACC

43

GGCAGCAGAGCCCGGGATTCTTC
GCCACCTTGGTGATCAGCTACCT
ACCCGACAACAAGCCCA
TGGCCGGCAAATAATGGATGC
AGGGTCTGATTGGCTACTCA
CAGCTTTCAGCCTCCACAAT
CATAGGCGACCAGGCGAATAG
GGGCCGGAAATTCGCAGTGG
GTGCCGACGTGGTCTTGAT
GCCAGCGGTGTCGACTATCC
CACCGCGTGTTTGACCCGAAC
GTGCATCTCGTCGACTTCC
AATACCGGGGATATCGGTTC
ACCCTGGAGTCTGGCATC
CGAAGCCTGGGGTGCCCGCGATTT
GTCGGGCTGGTGAAGG
ACCTTCATCCTTGGCGAC
GAGGTGGTTTCGTGGTCG



BA4E BREREFRESIREROBSE G NEK - Z52)

fii iZ 1 VNTR ATl Rl PRAEETICI1T D M S AR REENREDOELILETHID
TERZRT, TOID | filE D RPN IERTII O 21T DFE %, L
THTHRE RO BERZ B<CEAFLIZ 1T, R 22 0 REATICROME SRS RS 904
DD,

4-1 S oHEE TOHM

fEEZHE VNTR 4TI\ T, FAMFIEAT CHEEZ Z L TOORERE I To i
X, D7V CHIVUSRE | B, EED 1EBLIN TS S, BAEFEINL, S5z
BT id SR FTIZ 3T DRERE X R ICTE SN DR E B L, W= % CEAH2T )
ICAERERETILENDD, LU, AARZ, HOTFEREERNEVEIEIRT
THE P B OEKE R > TEY, 7/VB#E) Toth ) Thki RE30E TITRFMZ 2
Do TDY G IRMERT LA AEMTIEAT ORI T # RA BLAFD B0 D 5] (FE LB,
BENERGE DA DR E) DO EIREBESERNZ T T D7D DFEZATHIZENEELL Y,

@® 72 WG R A 1F DT D DORIR AT 1L

FREDE SRR T DS L B2 A O R CH RIS AT 2 B E I T, IR AR Lo I
FHEATTHERW, MR Y TR FRE I, BRSO E L EEEE AT
DHIENZWR, REOEBWEEEDOATETIZE 1 » A~ A28 5, WS #
DEFHE B T2 COD RO o ¥ — D13k A s # (MGIT, A4 BD £t)
(X D538 THMEA R LT IR [ B HULCHE 2 T D72 IR IO A T2 XD
SHTHEREFDETOWIM A FEME CTED, FE DO TIL, BB A G TR IS T
1 BRIEE LRI THIUE, EEZ2< VNTR 4T #E RAESLN T0D, 70 5Bl T,
RIS HUES B O R5 B R 250 (0.1ml F2 ) ~ A /8T a—7 124 B L, 100°C, 10 53500
AT SRR AR 2152 I IR EYE TR B O R E R IR (= - TUFRR S FUAR) O F
MO NDZ LIRS, 72 FELBEIR, SEFE IR TILOSE T, o5 IR ERERES
R 2 — OB IR R THD, 57 52 KT DIREERTIC I, ERER
BT Z—EOEHEBURE BRI 73R E H DRGSR D HND,

@ TERIH) ST B OV

VNTR 73#7 2 B AL TOD R TO BIRIRIZEW T, ENERELEESNS 12 fEI L
(JATA (12)-VNTRV) ZFE L CT\D, 12 FEE S HTIEIT, EFUEGER Ve & DO HERTOE
MRS FHNIH AR TETHLD, MRENIINES N EE 0T T 5% 612
XFRBIREAN R R L, HRD 72 k% [A] — RS E L CLEIMER MR DD, 2D, —
ESEIRARTIL, AfR o 12 SEEICRRATEE D m O iEI A BN L 72 18 SEi I HT 1% (JATA
(18)-VNTR) =° 24 FEIRAYHT 1 (24pejing- VNTR> ) 2 F2 i L T VD, SIS i 7

44



HIEETRBIRED S <IRAZ LT EIETHRWVD, IR OIREIZHT=-> L, X 1 (TR
FONZLRAERT CRAE M A B o o S D B a D D> EIEH MR 3T T 2D, D
AT A ANIIEZ 2970 E A BEE X TRIET D, 7036, BIBEOEE IZH T > T, ik

ZEFT YRR L 7= IRt VNTR U7 — 2 _R— 2N 5 E (2705 ) (% VNTR HIBIF — &2~
—A),

OSOERERS O SETAL..,
FRERVIAtH ﬁﬁt?&'}ﬁ“&ﬂﬂ Jﬁm LTS

FEiRe i ]
8888/ 80
| manE mmm i q
i 8
f j / / l TRERETI T 5 B
UNTREMF
ccccocdddefeh
— 1 ey gl
SEER SERR, S BRI TiE?
| =R EREL SR (2 ENRENSRLED
HTIIFLBETIHH RN B2 BEE L

B, #EBYNTR O Hi&

© VNTR 73— Bt O fRR

FERZE VNTR 4TI W T, 2 TOE T RZ—0 N —H L6 HSREE MR —RRIC
YL LT ATREME DS RIS LD, — 7T k% i@ﬂ%%\éﬁl‘]fiL{ﬁ%’Z{/E‘e PRV, TR — B
KOEGARTE TH> T FARE = B—B LR WIGE DB D, 20T | FEWFIEHT)
HEREEFTICIE, D7l 1 SHIB0EVOFERETITRELILITON R, P Z—2 8 2
’&Efﬁui;ﬁfo&éia/* ZRLCHR—HEH R THLATEEMEIL B R LI E 2 7208, %ﬁfciﬁﬁ&

YUl - YRR S LN END AT b B I OMERER 720 BT OS5 IR R T IS 3 1T DR A
XGE DN T D7 AV MARAIINCE 2T, & BIRIERIC b\fﬁﬁi%‘:ﬂ%t?&%f%é
72¥, VNTR AT O/ F — 2 D —BY AR — B E /R 7 v I A (=)L
~ o) INEYRRIRER B B 2 —AE R KV AR T AF W RE TH D,
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VNTR ZHTICED, — B E LD T F — 2RO T 56 Th>Th, ZNEI0T
TARGEAE LA MR T — 2 L3705 0, 28700, B g —r — B (Fi3dE )
IZIE LR D 3 SORMFEMENREG TN TWDT2d ThD, - ORFE M Tl OFE G R
Mo T- 6 @il B[R — AT EARICIE G L= O O DI T 1278 C ([RIRF
FIANTT VRN RO EE DR ELTSGA . ©OVNTR AT OBIRED R I2 XY
B DEREDR — (3L B — LHESNZ A, 2056, QIZBIL T,
B R A SRR JE 30 D FE R R E A E A2 AR BR U T m s O N IRIPE R 3\ B AR O
BOBREZEEEZ DL FRICm R T F— 2 D3 F— (ETERD) L7 o725 612
HEERLHR THL, @IZEL TE, ol 2 o3 e TR TEOHE 1 E 0, L
2L, Bz 24 SE T EFT o728 L Th, VNTR W ASFERL 1 O 258 =B W (7 L) D—
HOIEFNDLFIETHLHLL L, Blebik%E 100%i% 8] TEX 50T TIE7e W WOk B
HETh D, VNTR T 2 RAEFT OFEEZ 6t RITHAAND IR KD H I, QD i D%
YR | 2 UK ETH LD, ZOFREFIECEL T, IkEZ S RFEVZV,
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FESE MEEEEETEBIERE AW ORFERE GEIEK -2 E2)

i K% B AR - B BT A PR AT O FERZ 6 IR ITHL A A DR D B BYIE, & Hisi 2 351
% N OFE G T7E ) O ERESRHHEZ LML TV I ETH D, FAUTED, & H
BTN T, W, EDOXORIGFT TR DG s DS E T D0 2R v REL 72D | &
xR CEAZ BN EG (i, B/ L) 22 526N TED, T, ZNETH
HICdo o TG R B RO YRR A7 DR W sk 08 N SN 756 Y ek sk 1okt
T DI N (BEfil R W, I IE B /2 L) 28 L T, LA ORERE O G E 4 119
HIEH AR, ZIVHOFIRZ /G571 FREFTIZ, VNTR 5382 do THege /<4 —
U= B LR (1 SHHGE2E) ThoTo RO Bk BHF T DWW T, L DGR
JEGURRE DA WA TRAE T D,

5-1 EBMoEFEREDOCESR
VNTR 53871 DG R DG LI TLAEORIEFTIC BT 2B MOE FREDO B L EK 2 1[TF
L7,

VNTRATR T DE—
Gah¥E i a—

Rt
135 J 1 %L
PHFERRID N
[%%ﬁ@ﬁ#%ﬁﬁﬁ] ENEHE T2
P | i
ENEHETE

Bl2. #FEVYNTRO RO ENO EFREOCES

NARER)7e VNTR S5 AT (HUsse P o B B MRS B SR A =0 O RE L R Z AT REZR IRVIAE L T
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