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Y3 D $ 11[': ~OO~~it .tt*~.m~ 

±£~1ji$1il:: 9=t OOit.f4~1iff§i~ 

~tm~:&i$1il:: L~$it.~WiJ:ttt*1itf§i~ 

)*1iit.f4~1iff§i~ 
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*~J\!m:±£jg~A: 

~ ~* (9=t OOit.f4~fJfR: rriG) 
~imjg~A: 

*m~~(k~*#.~~tt*fJfR:rriG) 

~ 5$ ()"*1!fI"it.f4~fJfR:rriG) 

m ~ (*$*#.~.~.~~fJfR:rriG) 

1*~ ~~ ()"* 1!fI" it.f4 ~ fJf R: rriG ) 

~~*(k~*#.~~tt*fJfR:rriG) 
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sl ~ (II) 

1 moo· ····· ·..·..·..·..·· .. ··············· .. ··.. ············ (1) 

2 slfflx{lj:··· ..·· ·· ·..·· ·..·..·· ·..·..·..·..·..·..·· ·..·..·· (1) 

3 *i~"'''' (1) 

3. 1 ~15-IJjf~lZM ..······· ..·..·· ·..·..·..·..·..·..·..·· ·..·..·· ·..·..·..· (1) 

3. 2 ~15-IJjf~lZM?ttJT{)(. (1) 

4 ;fa~ (1) 

5 It:l:t~'~ (1) 

6 ;fli: li~{lj:... (2) 

6. 1 ;fli: liN4t.&t~ ffE~ 19J: (2) 

7 ;fli: ffE J]lf § 5fU;fli: li7fY! ... ... ...... ... ............ ............... (2) 

7. 1 ;fli: li~ {lj: ............ ......... ...... ................................................... (2) 

7.2 iffiL!tlRU1iiR&, ilffi.,It:l::$]~'~;fli:li ..························· ..·················..· (2) 

7.3 f~~ilffi.Jt$;fli:ffE..·································· ..·..········ (4) 

7.4 J£:I: PCR {)(.¥F:2js:lRU1iiR&, ¥F:2js:~'~~;fli:ffE (5) 

8 ;fli:ffE~*~~'" (6) 

9 jt;fli: at18] [8] ~ '.. ... ... ••••••••• ••• ••• •••••• (6) 

~~ A t~li~19J: ~li4t .&WC1lJlJ (7) 

~~ B PCR lZM1** ~WC1lJlJ (9) 

~~ C ilffi.,It;;r-{j[iR&;fli: li~* ~ /Fliffl J£LtifJ£*1MJ~ (10) 

~~ D ¥F:2js:lRU1iiR&~*~/FlifflJ£LtifJ£~~ (12) 

ffl~ E ;fli:li.ffi!:~ilic~~~mJ:t (14) 

~~ F ;fli:liilE-t5 (1*J:Yr) ~~mJ:t (15) 

I 
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~I 

*~ml¥J~1IJiJ~T~itWH~&m:7tiFTfSt.±~tt*~~~~MiJ\,~~T JJF 1030­

2010 «tgi1ilUtH3(fi~m», SN/T 2102.1-2008/ISO 22174: 2005 «itm'i'£mJffi1* PCR 

~~!IJtt*~m ~ 1 $7t: :liffl~>jt&JE)O), SN/T 2102. 2-2008/ISO 20836: 2005 

«itm'l'£mJffi1* PCR ~~i!iJtt*~m ~ 2 $7t: PCR '1'£~~iJ\~~*», YY/T 1173­

2010 «~it WH~&m:7t iFTfSt.» ~ x..1'r..-­ - - ........... 
*~m1J§iX~;:fJJ 0 

II 
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*~m:m,FflTm*1JO~8<J~il-1W~BtM (PCR) 7tffifJ.it:l:'I1:~~ 8<Jt3tfl, xtr;ft:{iB 
~~ 8<J PCR fJ., PI ~ Jffl* jiJ,UiL fA1i 0 

slfflx:14= 

* ~ m: s 1m T T;9U )c{If: :
 

GB/T 6682-2008 7tffi~~~mJj(00 ~f,~fl
 

yyIT 1173-2010 ~il-1W~BtM7tffifJ.
 

}L~ti: BAA 8<J slm)c{lf:, {>(ti: BAA 8<J Jt&*mm r*~ m:; }L~/Fti: BAA 8<J slm)c
 
#,;ft:~~Jt&*(§mm~8<J~~~)mmr*~m: o 

3. 1 ~il-1W~BtM polymerase chain reaction, PCR [YYIT 1173-2010 3. 1J 

-fFxt*JE8<J DNA ~ RNA Jt ~iE1*j1Ht!1i 'l9C~tt~ 8<J1J~, EE ~'I1:-i!;k-~ 

{$ -=--t-~* BtM w!Jlfig fiX; 0 

3. 2 ~il-1W~BtM7t;ffrfJ. ' polymerase chain reaction analyzer [YY/T 1173-2010 3. 2J 

~r PCR (~il-1W~BtM) tt*~J][, mm DNA ~ RNA 8<J£1IJiJJifj, iEm*&, 
sl!lm, ~il-1W~:ffiE 8<J~{lf:T, *~tt~ B~}f;9U, xt;ft:Jtt1i~~~7t;ffr8<JfJ.~ti-* 0 

4 It~ 

~il-1W~BtM7tffifJ.~~rPCRtt*~J][,mmDNA~RNA8<J£~Jifj, iEm 
*&, sf!1m, ~il-1W~:ffiE 8<J~{lf:T, *~ tt~ B ~ }f;9IJ, xt;ft:Jtt1i~WrJ 7tffi8<J fJ.~ti 

-*, § mJE '11: PCR fJ. ~ IE:I: PCR fJ. 00 ~ 0 JE'I1: PCR Ji -m EE ;f$ &b ~ ~, ~ 11Pf $ {If: , 

~~$#~~W$#~$7tmfiX; oJE:l:PCRfJ.±~EE;f$~~~,~1IPf$#,~~$ 

#,*~~WrJ$#, ~~$#,~~m~Mm~#~~7tmfiX; o 

5 ttIi !f.3: tt 

0it:l:*'I1:JR.* 1

Jjl§ JE~ PCR {)( JE:I: PCR {)( 

mJ3(jf-{~j~~ + + 
mJ3(~?:]J3( + + 

.lJl-~JtmJ!$ + + 
1 
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~ 1 (~) 

)E~ PCR {)( 

+ 

)E:I.: PCR {)( 

+ 

+ 

+ 

7. 1	 ~fl5Rftj: 

~fllW'ffif~ PCR f)CtftJ1Jjj!~ 30 min , 

7. 2 ~J3t~mVR~, ili!J3t~?:]tE~fl 

7.2. 1 ~ PCR ttlZ~J3t~fl~.~mHtj::i!~1G%-, :tEili!J3tf~~~*mLt~t*~ii~% 

~n!J, tii:oo 1 EJT~~~J3tf~~~.T PCR tt (96 IL> iJo~:m:!ik:~JEIL~, Jtflli~%~ 

PCR ttPI ~~ 00 1 Jt!:1fW!'J iJt 0 

2 
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1 2 3 4 5 6 7 8 9 10 11 12 

001 iffiill~ffl?;~;{j]E:7R~1!I 

T. 2. 2 ~Jfflz~ijilli:tl!{~H19PCR ttijlflj3 ~~JEi1ffi.J3l~itlJ~Ff, JlO~ 2 PJTlR, ~~~JE 

30	 ·C Jg i1ffi.~~Ff~ ,g e9 PCRi)(, i1ffi.~WFf ~Jffl~ 2ltHi~JE o 

~ 2 rca &iAlJl¥.:!lttJ ~ff:tr-*~ff:~ 

tP-~ 19: }E iffiill} ~ 19:}Eiffii 1l *~ B;j" 18] 

1 30 'C 1 min 

2 95 'C 3 min 

3 30 'C 2 min 

4 90 'C 3 min 

5 50 'C 3 min 

6 70 'C 3 min 

7 60 'C 3 min 

8 30 'C 1 min 

7.2. 3 J6~i1ffi.J3lt~Hi~I, ic~~1-~!~BIE ~:ttW:Jt1!tH¥o 

7.2. 4 i1ffi.J3llR~~~tlZfi~**05t (D ~05t (2) ltJr: 
D.Td=T.-Tc (D 

:a: 9=J : 

D.T d -i1ffi.~~ flIfFlK~pgi1ffi.J3llR~~~, ·C; 

T . -i1ffi.rl~ IIfFlK~pg~JEi1ffi.J3l~, ·C; 

Tc -PJT:ff W!iJ i1ffi. ~ ~ ~ W!iJ :I:~ e9 .ljl- t5J ~, 'C; 
T ; -~ i 1-i1ffi.J3l-ffl'~~W!iJJE~, ·C 0 

7.2. 5 i1ffi.J3lt5J?:]J3ltlZ$~**0:a: (3) ltJr : 
D. Tu = Tmax - Tm in ( 3 ) 

3 
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5:t 9=' : 
/lT u -milt:IfB~lt, 'C;
 

T max -wr~~mi~~~~j£{gEJ{J:!{t*{g, 'C;
 

T m in -wr~~mif~~~~j£{gEJ{J:!{t/J\{g, 'C 0
 

7. 3 1"t~miJ*$f50tE 

7. 3.1 ~Jffl:i!t5t~1iL:m:{#;EJ{JPCR {){.iJt~4Hi:j£W: PCR {){.EJ{Jmilt~1\iiJ~Ff, ~o~ 3 wr 
ffio~~miltt5tm~~,~~~~~M*~u~#~Ho.3 ~R« ••m~.~.*.~. 

~JW i9: ~ mfrll,~ 19: ~ mfrll M= ~ ff;J [8] 

1 45 'C 3 min 

2 95 'C 3 min 

3 45 'C 3 min 

7.3. 2 i2~{){.~1&ffimilt~¥lji9:j£milttgiffil. 10 S J6, * 50 'CiffiI.lt,#., milti21g T A ' 

* 90 'C milt ~ , iffiI.lti21g T B' }A T A ¥Ij~ T B EJ{JBtI8Ji21g i , * rn 2 wr~~5:t*~it 

1J::r-:IfB1"tmi J*-$ 0 

90 "C 

50 "C 

t:.TI"C 

t:.I/s 

j AT/~ 

50 "C 

lis 

002 7f~mfrit$tt.:mA 

*05:t (4) it1J:Jjl-:lfB7tiffil.J*$: 

(4)
 

~9=' : 
V UT - :r-:lfB7t iffil. J*-$ , 'C/ s ; 

T A -50 'Cmilt~VJ~!I:{g"C;
 

T B -90 'C milt,#.~!IJ!I:{g, 'C;
 
t -}A T A ¥iJ~ T B EJ{JB~'I8J, S O
 

7.3. 3 :r-:lfB~miJ*$t5tm£I!L**05:t (5) it1J:: 
4 
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Itt 90 'Cm!ltB, m!ltic1J T A , Itt 50 'C m!lt,~, m!lt iC 1J T B , j}. T A ~J Jt T B ~ 

~~iC1Jt,*OO2~~~~IttBrr.~~~m!~$o 

*0 ~ (5) rr.~ ~ ~ m!~$: 

~r:p :
 
VDT-~~ ~ilffi.~$, 'C/ s ;
 

TA-50 'C 1ffiilt ,~iY!tlii -m , 'C;
 
T B - 90 'C ilffi.ltB~J :I:-m . :C;
 
t	 - j}. T A ~J ~ T B ~Btr8], S o 

7. 4 jE:I: PCR tt f-F*lR-mi*&, f-F *~'!t:E ~ f50i 

7. 4. 1	 tj (fE tm 19J: ~ we 1/ifJ 
tj (fE tm 19J: we 1tt1 jJ j! .vi!, ffi" jJ{ A 0 

7.4. 2 if:St (fE ;f&~1/ifJ* 

m ~Mrr :l: if:St (fE~ . M B ,~we~~~~R & ~~~~A~ & ~;f& r:p,*OO 3 ~ 

~(fE* 96 fLif:St (fE;f&, jt{iB?J':! %~ tt B PJ ~ Jffl *~19iJ(fE* PCR &m~~ ~ we 1/ifJ jJ r!.vi!,0 

ffi" jJ{ Eo 

1 .2 '; 3 4 "5 6 · , 7 8 :. 9 .1(! 11 · 12 ,~!- .-:­ • • • • •.­• • 1111 • • • c: 
A III HIM III HIM III~IM III HIM III HIM III HIM III HIM III HIM III HIM III HIM III HIM III HIM " 

111 U1 11 1 111 111 U1. 11 1 11 1 11 1 111 111 11 1 ,• • • • • • • • • • • • • :~B III HIM III HIM III HIM III HIM III HIM III HIM III HIM IIIHIM III HIM III HIM III HIM II HIM 

111 lJ1 111 111 111 111 111 111 111 . U1 11 1 . 11 1• • • • • • • • • • • • ' i ~ 

~ II HIM IIHfM II HIM II HIM II HIM II HiM IIHIM II HIM IIHIM II HiM IIHIM ' II HIM 
~ 

51 51 . 51 51 51 51 52 52 52 52 52 52 

-­ • • • • •• • • • • • •0 IIHIM II HIM II HIM II HIM II HIM II Hi M II HIM II HIM II HIM II HIM II HIM II HIM 

S3 53 S3 S3 53 53 5 4 S4 54 54 54 S4 

• • I! • • • • • • • • • l'
E IIHIM IIHIM II HIM II HIM II HIM IIHIM II HIM IIHIM II HIM IIHIM IIHIM II HIM ill 

55 55 55 55 S5 55 56 56 56 56 56 56 "

• • • • • • • • • • • •f IIHIM II HIM II HIM II HIM . HIM IIHIM IZI HIM m HIM m NIM IZI HIM ' IZI HIM IZI HIM 

· 57 57 57 57 57 57 HTC ' IHTC NTC HTC HTC HTC 

• • • • • • • • -­ • • • ,-t;' III HIM HIM HIM III HIM III HIM III HIM III HIM III HIM HIM III HIM HIM III HIM 

112 IJ2 IJ2 112 IJ2 IJ2 112 IJ2 11 2 IJ2 112 112 . 
f{• I! • • • • • • • • • im 

H III HIM III HIM III HIM III HIM III HIM III HIM. III HIM III HIM III HIM III HIM III HIM III ~ IM 
~.112 112 IJ2 112 112 112 IJ2 112 112 IJ2 U2 112 

!E1 -:;: ~ ~'t .•~.3.. .. ' - -
,­ ;;;; -~.;:-- ...... :,. :. ·lti ·--;; -"i;:r, -'!!'_~ '"' ~ ~ l[." . '~-.,,, F f ' 

00 3 res {)(,f-f*ffi -rn: t~U~, fiF* ~ '/1 t!R ~ ~ ~ i1j1[ll llH~ lff.ffl 96 =F L& J.iil ;f& 

7. 4. 3 ~p.1t:i!if:Stijillim~~ PCR tti5?~~~jE W: PCR tt~m!~ fl1/ifJ WFf, :tw* 4 

~lRo 

5 
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tv-~ -w:~mll~ -w:~mllM'~atl8] ~fF~ 

1 50 'C 2 min 1 

2 95 'C 10 min 1 

3 95 'C 30 s 
45 

4 60 'C 1 min 

7.4. 4 ?tfJT~~f¥J~. 

~~~:i!~ijim~~f¥J PCR ~i~!Yj =fH9:i€ PCR ~f¥J~~?tfJT~~o 

7.4. 5 ;f$*~Ul~& 

*05:\: (6) tt.;f$*~Ul~& 
-

6.c =c c - C s (6) 

:it 9=r : 

6.c -;f$*7J\Ul~&, copies/ p.L; 

c c -~~7!J!iI:il:2Jl-~Ul, copies/p.L; 

C S -t'Ffi¥!JmJ:t'F~Ul, copies / ul., 

7.4. 6 ;f$*~ il1: 

~~~.~f¥J~fi¥!JmJ:(~~5~)if~QUl~~~M~Ul~fi~tt@a,tt. 

Jt~'11: @ Y3 ~~ r 0 

~~fi;gf¥J~irfH1f&jj\I?tfJT~jj\I±j~~fi1lE=f1, ~fi1lE=f1jj\I~ir JJF 1071-2010 

9=r 5. 12 I'J{J~*, ~Jmffl* F ~ ili~fi1flf § ~~ , iYlj:il:Ul~lkif H€~1iJOi€~ 0 

6 
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1. iJ\Jf1J 

!.OJ:;flL DNA f,jft!lm!.OJ:~~.~~f,T-{tl ulm!.OJ:Jt~·ij:.{j[ (~Y! ~ ~10 9 copies/ p.L, ;f§ 

x11t m!~ liffl ~lt~ 5 %) mJE~ft~*, JJ<.Jg*1t CB/T 6682-2008 ~~8<J-~JJ<.o 

2. tt~ 

~T7(f-, *fflt<O.Ol mg , f$~~, ~**: 100 p.L, 1 000 p.L, H~~illiutt. 

~~ o 

3. f,T- ft !1m !.OJ: * 7~ m*fwe ~J 

~~ft!lm!.OJ:M-20~~.~*ili, I~~mM, Mm~mf-.30m~om~u~ 

m~ffi~.~~8<J~#*fim*fwe~,*~Jg~tt~~~*om~T7(.we~*~m*f 

¥-F£, Jt~ So Jg~lt Jg 1X109copies/ p.L 8<J f,jft!lm!.OJ:, s., s., S3' s., s., s., S7 

Jg So *7~m*fm8<J¥-F£, 4ijtP¥-F£we~Jm~JE7t.$7~?J, i$gmwe~J1J~~* A. L

* A.l tlf-il!t?JJMt ~9IJ~~EflttJ mg 

J.W§ So Sl Sz S3 S4 Ss S6 S7 HzO 
~t&~ 

(copies / flU 

Sl 100 900 1 X 108 

Sz 100 900 1 X 107 

S3 100 900 1 X 106 

S4 100 900 1 X 105 

Ss 100 900 1 X10 4 

S6 100 900 1 X 103 

S7 100 900 1 X lOz 

4. *~¥-F£ 8<Jwe~J 

kJ.we~J3lf8<J S3 Jg~/~, m~u~ft8<J7(f- (0.01 mg) we~J*~¥-F£ 1 (UI ) fO* 

~¥-F£2 (Uz) , ¥-F£ we~Jm~JE7t.$t~?J, i$gmwe~J1J7!JR.* A. 20 

7 
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mg 

lJi§ S3 U 1 HzO ~#(1t (copies/ flL) 

U\ 500 500 5. 0X 10s 

Uz 350 350 2.5 X 105 

8 
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1.	 ii\Jf1J 
aan,o, 10 X PCR buffer, 25 mmol/L MgClz , dNTPs, 10 ,umol/L Probe, 10,umol/ 

L Primer 1, 10 ,umol/L Primer 2, 5 U/,uL Taq enzyme, DNA o 

2. {)(@
 

ft~@o :M'.~: 2,uL, 10,uL, 100,uL, 200,uL, 1 000 ,uL, li1Wf~ji:i:iit.~~o
 

3. PCR &mzf** i¥JNC~J
 

~,!ffl* B. 1 JtHi PCR &mzf**m~i¥JNC~J


* a t

0 

rca '&SZf*~£t-.J~lliIJ 

iJ!:~J	 ~n<1l 1*~ 

aan,o 20.6 p.L
 

lO X PCR buffer I X 5 p.L
 

25 mmol/L MgCl z 2.5 mmol/L 5 p.L
 

dNTPs 0.2 mmol/L 4 p.L
 

10 p.mol/L Probe 0.2 p.mol/L 1p.L 

10 p.mol/L Primer 1 0.4 p.mol/L 2.0 p.L 

10 p.mol/L Primer 2 0.4 p.mol/L 2.0 p.L 

5 UIp.L Taq enzyme 0.04 U/p.L 0.4 p.L 

DNA 10.0 p.L 

total 50 p.L 

1i: 

1 ~P -* MgZ+, dNTPs ~ Taq enzyme e, ~;(£ 10 X PCR buffer 0/ , :f 'I flf ;IJP, ~p -*1t Jfl 2 X 

PCR buffer, if;!J #: 71P # 1*5fJ{ 1t~ *it.%:it Q 

2	 ddHz0 JJ J<.. 1"J{ 1!ic JJ<., Probe JJ '!/t... Jt#; 1E ~ it, Primer JJ ~I 4&J, Taq enzyme JJ m,$ ill 

~, buffer JJ f&*~ *, dNTPs JJ LT1J *" JlJt .. ~;tt~ .:tt-~ ~)l % 4&J Q 

9 
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:a:r:r : 
6.T d -m~*~If1=:lR~r*Jmll7F1ii~&: , ·C; 

t: -r1fu~*~If1=:lR~r*J~JEmll1ii,·C;
 

T c -Elf:ffW!tl mif~ ~~~!HI1ii ~.ljl- ~1ii, ·C0
 

C. 2 /FfJf@JEll*~ 

(1) ifi!IJ :l:I~·t1:51 A~/FfJf@JEll 0 

(2) tjlir1fu1l*~~51A~/FfJfflJE)3L 

c. 3 /FfJffl JEll?t:l: ~it~ 

(1) I~·t1:51 A~/FfJf@JEll U l CT i ) 

~~~SllW!tl.~~mr*J,~*15~OOr1fu~*~.m,~*c.l,#~~~m~ 

&: So 

J)Hj 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 SD 

30 

50 

60 

70 

90 

95 

30.5 7 30. 53 30. 50 30. 69 30.08 30.56 30. 65 30. 05 30.68 30. 69 30. 15 30. 69 30.79 30.57 30.80 

49.98 49.99 49.90 50.06 49.78 50.02 50.20 49.89 50.20 50. 37 50.03 50.30 50.45 50.34 50. 32 

59.58 59.70 59.53 59.67 59.69 59.64 59 .88 59.90 59.89 60.14 60 .08 60.00 60.13 60.18 59 .97 

69.16 69 .46 69.21 69.30 69.69 69.38 69 .62 69.93 69.63 69.95 70.17 69.75 69.96 70.13 69 .63 

88.69 89 . 23 88.87 88.91 89.83 89. 04 89. 34 90.17 89.38 89.78 90.42 89.39 89.63 90 .07 89.13 

93.49 94.17 93. 80 93.83 94.95 94.0 4 94.30 95.28 94.31 94. 81 95 .57 94.29 94.57 95. 05 93.87 

0.3 

0.2 

0. 3 

0.4 

0.6 

0.6 

u1CT i ) = J'tt CT i -T) 2/ n-l 

(2) tjmr1fullf~~~51A~/FfJf@JEll 

~mr1full*~~~m/FfJf@JEll~~mr1full*~~~m~~m~o 

u2CTs ) =u c/k =0. 090/2 =0. 045 ·C 

C. 4 tj li/FfJf@ JEll-.00:* 
tjli/FfJf@JEll-.oo:*~* c. 2 0 

10 
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uz(T,) Fe 

30 o. 3 O. 045 

50 o. 2 0.045 

60 o. 3 0.045 

11 
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6.C =C c - C.
 
:rt q:t :
 

6.C -fF.2ls:7R1«i*&:, copies/ fiL ;
 

C, -tt~~!HI-¥:ltg1«, copies/uf.j
 

C. -f~ fi !f1lJ J9J: f~ $ 1« , copies /p.L, 
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