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1994 Feb;3(4):S51-64), 71 & & LCR(gap filling LCR; GLCR, %2 WO 90/01069,
F 9 E3) 443918235 = WO 93/00447), Q-H B} 2] =] 7HA] FZ(Qbeta replicase
amplification; Q-beta, 2= Cahill P, &, Clin Chem., 37(9): 1482-5(1991), V| = &3]
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Amplification; TMA, 2= Hofmann WP -, J Clin Virol. 32(4):289-93(2005); V| =
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Hutchison C.A. &, Proc. Natl Acad. Sci. USA. 102:1733217336(2005))°1 <] &l
AAJE T

H ol o] ME B A Zx]of] £3E 4= 9l A Z=E 7] 7]l
PCR(polymerase chain reaction) 7| ®#F2] &4k 52 wh-5-
PCR(polymerase chain reaction)< 7| HF O 2 3}= 1} kgt g4k T

ATt o & , A% PCR (quantitative PCR), digital PCR, H| t} % PCR
(asymmetric PCR) o A A} &4 PCR (RT-PCR), v t] 235 ] PCR (Differential
Display PCR: DDPCR), &% (nested PCR) ¢! 2] % > g}o]n PCR(AP-PCR),
e & 2 PCR, SNP A3 Bl PCR &5 ¥ 3t}

o & Eof, & g o] AL FE V7] A Abol F el = 5 rEdl 2
X Q& 2E= DNA(deoxyribonucleic acid)E %317] ¥ sl AE& ¥4 4=
Al (denaturing step), ©1'd H T 7l (annealing step), 9174(3-2 <) @7 (extension
step) 2 A A8 4= Q)
A A= 5= Akl o] T 7HH 2 DNAE E3ehi= A8 R A&

= o

Ot
1r
D
o

Ry

wd .

U el = 2 zk=

2] a7 2 4| £ EFo] = (oligonucleotide) X 20| & A| F-3Far, ¥ ¥ ok
7t 2] DNASH &7 54 %E, | & 501 60°CE J7sto] @l 7he 2] DNAS]
574 el Ee] = A el Zefolm & AFAIA -4 9 DNA-Z 2ol 1
E3A 5 A8t @A ]E} A% dA =, o d ] G o] F V] EHS EA
<=5, o & 59 72°CE §-A 8} DNA 318 A (polymerase)©ll 2] 3 54 1
DNA-Zgtol ] 5314 9] stefo| & 7| 2 & o|F 7] DNAE @A st
WA= T g

A o2, E o] AE A X Aed 3 dAES & 59 103
x| 503 &2 gHEsto 2 4 V] £ 2 QLEe] = D& ZH= DNAS
718tgFR 0w FESE 4 9]

e e 2, E g o] A A A= o dd dA 9 A A AE S Al
TP g Uk o] A9 AE A AR = HA dA e o] d /A G AR
TAH2GAESE FIATo=ZHN, Al o8 T 5 Y

ghiH | Bodbg o] A= HLAd AbX|of] 31y = st & A X (nucleic acid

= (e} ] “
detecting device)i= A T% 7|71 & T3l a4 A4 vES(PCR)o] 3 €
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FAIEE] ], A2 FA 7 (1200)9] Aol = SR H1100 2 s T 4
A= A ]H(elevator)«] T2 HYE YRt

[227] 7 EE(1330)2 A E A H(1200)2] Yol A a1
3174 7}o] =(vertical fixed guide, 1331)& ¥ &Hgo}, 72 1A 7o =(1331) &
A/BEE o] 5 E = 7Fol = A E(1334) 5 £33} 57 X E(1330) -2 1A
7Fo) =(1331)2] 7hol = AW E] (1334)0f] A ¥ = =2 T2 7Fo] = (vertical
motion guide, 1332)& £33k},

[228] 2 2 7Fo) =(1332)= /3R o & H = 8 7ho] =(rack guide, 1336)E
kst

[229] st (1330)% gl 7}o] =(1336) 2] Aol A B4 Al S
W-A] AlE 8- 7] @l (analytical sample vessel rack, 1333)S 38},

[230] S BE(1330) 774 2 7ol =(1332) 5 /et WO = o] F A 7| 7] # g

&9 & A& dhi= 15 A (actuator, 1335)E X33k}

[231] % A ZFol =133+ A E A (1200) T A, o B/ S T
A of i o] = Bhit o] Aol AdtE o i ek A 1A 7ho] E(1331)+= Thol =
ﬂH1E1(1334).§ /\]—/3} H]—S]:O o7 o]E/\]yal z,: o}]\q_

[232] 27 314 7FOl = (1331)3= 7hol = A E (1334) 8 /8 B = o] 5277
A&l F-EE X (1335)0 A AT = 58S AFEg

[233] T2 214 7ol B(1331) 9] A7) = MERAT(1200)2] W Fol R o) A
Ak, 2 A 7Fol = (1331)+= 7hol = AV E|(1334) 5 A o] F A7 ol ufet
7hol = AV E|(1334)e]l AFH 2 &2 7ol =(1332)7F Al = ZA 7] 77(1270)=
A} M E 8] H(1100)2 o] 59 4= ok

u

A5 (1200) Woll ¢4 & o,

A AE 871160008 T

_] =
(1100) 2B 24 &S
A

Ar

_m;g-{mr

e’}
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g
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[234]  7Fol= AYEH 1334 74 224 7ol (13319 74 F2F 7Fo] =(1332) 2
At 7hol = A M (1334)= 72 14 7hol (13310 A Al & 8h= /8t
A Yol whel =2 F2F 7Hel E(1332)F o] AT

[235] G2 F2F 7Fol =(1332)%= A a1 A 7hol =(1331) 9] sl ket A8t
WFow olsE 5 AUtk

[236] ol A FHol A, A E 2 7Fo] = (1332)= ¥ 7ho]l =(1336)9F 1LY
el AgEh

[237] A &2 7kl =(1332)9] AFolli= # 7hol = (1336)7 A gHE of Sle, 7]

a7 7Rl E(1331)7F 22 A 7ol (1332)F AR ol E AT B,

7FOl (1335)& B ETHHH(1100)9] W& o] gt}
[238] e thE oM, A F A 7hel B (1332)= /s WL R

ol s A 47 9= B Zhel =133 A T
[239] A 3 7Fol =(1331)3= ¥ 7HOI=(1336) 8 /st 2R ol g Al 4 9l

o 7Fel =(1336):= A AL 7hol =(1331) R A F A 7he 1E(1332>ﬂ

1ol ol s A& RH(1100) 2 o] H A, AET-A7(1200)2 ] & .

2 7FO] =(1332)%= 9] 7Fol =(1336)F “d/8k M= o] 5 A 7]7] 9 8
(1335) fi= o] 8 X (M AN Al g = 535 AR
E(1336)= 74 F2F 7Fol =(1332)l A, B4 A 87116000
U= FA AE 8] 9(1333)0] Aol YA = A
71 #(1333)& A ETHF(1100) ol M B4 AEol 8
A8z g itolt) B4 Al 871 #(1333) AAthe]
H(pedestal), =1 &l E(cradle), =T (holder) 2] o|F o =2
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[263]

[264]

[265]

[266]

[267]
[268]

[269]

[270]

[271]

TE(1330), AE Q0 EE(1340) L/ HA ALE £7] 9(1333) T H o] o]

&L} o 4ol & a°xﬁ%v?%.
Boubrd o] o] L3 ofof] whe}, A9 EE(1340)
O

Y10, % 119 X 19 WA
218 Fzete] vg3 go]l s 4= Qi) = 102 B e

g o] o T oo up&
AMERA R 249Q BES YER = AMEOM S 11 e v E
Tdeoo] mE AU XE I TS HEF & AR Eolth & 19¢% &
g o] o T ol i Al BEo] S BEolA A ME &V E
o] %3z A& ez oA o] t], 5 202 B whg o] o & ofof] up &
A BEo] ¥4 AE 875 As 7] Aol A= A YER =
oAl Eolt} & 212 B g o] A Fd oo mE Al BEo] #+4 A&
|15 A& A Ao A2k A& e = dA ol =228 B
o] A Fdof o A9 ¢l BEol A S £V A AE 8
5| =gl A A eh= A& YER = oA ot}

510 2 = 190 A e} o], 9|9l BE(1340)2 57 BE(1330)°]
AMZZH I (1100) 2 A8 4] AZ 871160008 A &34 5-(1200)2] 7}
TALAERE o]Fslr] g F2& 73 gir)

Bk o] o ? A13.(1200) W] Aol

of A F& ool A, A EE(1340)> A E+-4
3 314 7}o] E (horizontal fixed guide, 1341), <3 &2} 7]’°]E(hor1zontal motion
guide, 1342), “12] ¥ 2] 3 E (gripper lift, 1343) 2 18] (1344)E E g5},
717} o] 7hol = (1341, 1342) L 18] 9 2] 3 E(1343)0]] o] 3 18] (1344)= X, Y,
ZHo R olgd 9

B o] oh2 Fd ool A, A9 BE(1340)-> AE A1 (1200) W <]
Aol 3 1A 7ol B(1341), 7 2 7Fol =(1342), 18] B L E(1343),
a8 3 A BE(1345) 2 18] H(1344) 5 E s, ZFzke] 7hol =(1341, 1342)
2 “12) 9 3] A Y5 (gripper rotation module, 1345)0ll & &f “12] 3 (1344)= X, Y, Z
SWgoR olg D I olsS T 9

1=(1341)+= 5438 5%} 7}°]E(1342)9]r AdtE o] ATt
3 1A 7ol = (1341)= st o] Ak o] F Jhs et wld de R ATE 4
ATH 7 F2 7ol B(1342)= Ul Y ol 3 a17g 7ol =(1341)0l A jHE o
X S WeFo = o5 ¥}
:'

S|
L
s

3 314 7to

ANV)

5 37 7Rl (1341 7 T bl E(1342) B kA A 0 2 A AL,
ol EAIZI7] A&l F Mol AY R FH EW, 73 T2 7ol B(1342)&= F
el el dol] AAF o] X 3 Hﬁ& 2 olEdE vt 3 A 7ho] =(1341) 9]
F el A Foll M o= sty g Y& Astd 3 T3 7ol = (1342) 5 X &
Wako =2 ol F Al = vt

Boubrd o] o G ool A, 423 14 7Fo] =(1341)7F 43 B2 7hol =(134) 5
ol EA 7= T H - T (1346) 0 A AT 2

By o] thE FE ool A, 73 a1 A 7P01E(1341)7P T34 &2
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[272]
[273]

[274]

[275]

[276]

[277]
[278]

[279]

[280]

[281]

[282]

[283]

[284]

[285]

7

-

2

o
et {
_1

°|

E(1342)E ol A7 &= T Y2 HEE | F = X (] E Aol A

2= 0]
S

2F 7hol = (1342)= T1e] ¥ B E(1343)9F A H of 3
2} 7ho] =(1342)%= ©| & Ej = ?Hllﬂﬂ} T8y P EZEA343)E d Y
5 B2 7Fo]l=(1342)0) Aol Y FH W o R ol FHT g
=AY ATt 7 52 7}o]t(1342)L Aste ey
(1343)5 Y S W F o= o] FAI A 5 9]
oA, 5 F=} 7}o]t(1342)7} 18 B E(1343)F
AR 347N AT 3
ool A, =3 &2} 7ol E(1342)7} 29 2 LE(1343)E
L2 HH= A =AM AlsE = 2l

e v 23 E1343)= 28] 9 (1344)9 A E o] ek 1] B (1344)3= st
Weko g ol FE = 1el v g E(1343)00] A ?fLﬂOi Z 5o R o] FHT
a9y Y 2EA343)= A9 19 H1344)E 2 F W F o R ol FA A = sl

e B EE(1343)S 7 7HA BEol 2%E 6331 o]t}

st 3 &2 7Fol m(1342)0l] A o], Y O 8 o] T ¥ = a1 EEo|t
e st A Bael 23], 1 gl o /et Wk o ® o5 H =
7hol = AME RE (1349, & 11 ZZ) o]t} 7he| = AYE BELS
18] 9 (1344)7F AjFE o] Qo /et WEFo = o] FH = Tho] = A Y
W o8 18] 9(1344)7} Z Z ko = o] B H T}

2E] H(1344)7= Le] ] 2] ZE(1343)9] 52l o & #A AE £71(1600)9
A X 7HA] 015301 2 ME 27160002 Fo] 2 4= vt 18] 9(1343)=
e A F5 ol &ete] WA AE 8U](1600)E M S A ko], F-A
= £7l(1600)7P T ﬂﬂ g 8E S 7

|

o

|

OEO.LL/

T

o o
W =

©
offl ric

s
oo >l |
N
ol

o
o%ﬂ SLooft

©
o[-nr

9

Al AZ 2 7](1600)2
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19 (1344) H 1 B BE(1345) 3 A E o] o e 33
EE(1345)2 & 119 @A (b)eh Zel, 18] 9 (13445 213 o] 5 A4 5= ik
:LFJEJ 317 RE(1345)2 317 RE R o] Fo T},
g o] o Rl ool A, 129 3] RE(1345) 18] ¥(1344)F 909
o =2 3 AAZA 4= 9t}
g o] v Fdool A, 18] B d BE1345)2 B g ew
¥(1344) 5 wm 71 4= 3l
7 BE(1330) B/ AR BE 13400004 AFE-E] = E ] (1346, 1347,
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[286] FX](1346, 1347, 1348) 5= A o] &2 o] 1= o] A&

t
it
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> L
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%2,
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B2 (1346, 1347, 1348) & 4 o] & of = &L}
=gt AL o

, TS 21(1346, 1347, 1348) 5 2 o] &t o == 3l )
| LHE A9 g8 A4S 7 = AAEAES
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[288]

lg kR I kR

o 8T S oo
g, o net 4
e

N

©
0%
rlo
s

4
xS

Tl ool A, B2 (1346, 1347, 1348) 5 4] o] & o] = 3}
, A7 2 2 E—ﬂ,% A 7 U= AANEAEE 5 3
H}Q‘r o], A EE(1340)2 4 A& 87](1600)E
o] F A7 7] Adte] 1] W (1344) 5 57 T E(1330)2] ¥4 A= 7]
2(1333)9] E X 7HA] o] FAIZ = T A Q1 BB (1340)2 W4
|71 9(1333)9] 7ol A g 18 H(1344) 5 e Bl %, A AE
|71(1600)5 Fol =H 5 Ut

[291] kg o] A F3A oA, AdQd BE(1340)0] 18] H(1344)E F4] AE 87
2)(1333) 9] AHE-E o] FA 7] = F A v 2] A § A Fakol o &) o] gkt

[292] B A g Al 22 E(1000)2 El_i’ﬂ?l B E(1340)0] A= H-A15.1200) U] of A]

ol s F U= BE A E HE BEE A A9l EE(1340)2 o] 54

AX 9] 23 Rl whe} o] F& T 9

[293] B yo] & T, A dQl BE(1340)0] 18] ¥ (1344)F A WM&
/71 9(1333)9] AF-= o] FA 7| = &2 v Y A %’4 =] 23t o

SRS %—7}?& WA (1200) Wloll 8] ¥ = 9] A BE™

ofaf AAAe AA T 7 J=F ) A A BRESFANTE Y
:Laﬂ(1344)9} A AE 87] #(1333)0] AT ANTE S4alske] A
AX el 12 H(1344)7F B 7 I 55 g}

[294] A AAN ZES 285 (1344)7F A A E £71(1600)E ©
TA QA0 BA M= 7] 4(1333), A5 £7] A 2](1210), M= ¥4
7 %] (1220-a, 1220-b), A1 ¥4 MZ 27] 3] 5238H1260) 5o -2 5= 9

[295] AZ X2 321200) Woll E3HE] 1= o] $4-2](1300) Fol A 74 = (1330)4
E/.'L’ﬂ ol EE(1340)2 ¥4 A1E &71(1600)E ©l53t7] 913 &8 & A=t

[296] WE(1330)2 =4 214 7Fo] =(1331), 72 T2} 7o) =(1332) E/mEi= )
7}01 (1336)°1 4 58S A F =t}

[297] =2 01 TE(1340)2 3 114 7Fo| =(1341), 8 &2F 7Fo] =(1342), 1]
o] 3 E (1343) /= 18] 9 (1344) 00 58S Al Tk
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[298] S7F BE5(1330) 2 A9 9l RE(1340)0 4 T8 & ﬂ%‘%t T RAELS
o s A B 52 e s 9

[299] Bk o] A el o A, 57t BE(1330) 2/E= A9 XE(1340)2 M E
W2 (belt type) 2] =2 2 Al F-3Fe] ¥4 AE 8 71(1600)E o] &A1 4= ).
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[314] s 27 2812100 54 EE5& AFEste] B A A E 8] FdTE E
e ) e L e zqu;q]oﬂ of gt 4 2H-& 3t 4= g,

v o] A GhE ofjo| A, A5 87| A 2](1210)5= HamiltonA} 2] Plate Sealer

o

= A~
AL-g-g 4= 9l

fij

[315]

(https://www.hamiltoncompany.com/automated-liquid-handling/small-devices/hamilto
n-plate-sealer Z2).
[316] g 871 2e(1210)3= LA Al 2= 51(1000)°0 A4 A& H] (1100) W ol

s
1+-(1200) el 1=
_]

AT glon, Eim AERA & Sl
[317) A &71 Al(1210)= -S4 4(1200) Well A T FshAl s1A1% 5= 9
ol

[318]  E o] o Fado A, A% & 7] A (1210)= ¥ 260 EA]H 1L} 7ho]
X E = 9t & 262 E o] v E e oo uhE ME A E Yo A 2=
71 Ao A& YE = uguj_t;o]rﬂr

(3191 522600 ;A1 uhe} o], AbE 871 Ael(1210)3= AL A A A (1220-0)
A2 AE A A (1220- b)9] Folol 9] %8k 2= glt},

£7] 2 #1(1210)7F Al g

A
:__L“

[320] A5 = WA A X](1220-2) 2 A2 A E HA
A2](1220-b)2] Alololl A X8k A5, 4 A& 871(1600)= 905 53
3| Hsto] - &7 Ael(1210)0] FAE 5=

[321] A AE 27160009 905 43 3] A& &= 114 287 3 A 2E(1345)00
ol sl 423 4= T

[322] AR EE(1340)2 w4 AE 871160005 AE &71 A el(1210)0] 33171
Aal, 1219 BH 2E(1345)E o] gato] A ME E71(1600)E 905 3
3] A 71T

[323] &g vE Tl A, s 7] A (121007 5 24 5 259 A
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