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B R AT R AT I BRI BERAS — S0, DIBUBALRY L A IR E 5 B AR L 53 5 ) 28 =5
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BBl EIREORSCRF SRR BEH] T BNERAR N BT S 1S PR AT & 1T 1R, AseH AR
RIEMAIE . KT HORSCHFF BRI ME

6. ARMFKRFFIAME “ A7 SHIERBNRFHIIEZR,  BAS NAEBAR S R IX
SEFORAF SR AEMI N o X T HARRUAS B RF A RIEEOR, BREKESR AR AU Ak, $50h5
NBLFRHFAR SR B AR B N BB R — R S ZEOROR AR H SV N, B
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1 B

—. KMWFEK

KW EH DAL Ao, BERBEARYE S br BARTE SR IEC EA R DRt b . AR vE (iitke
BEATREAS AL, SEIL TS B E MM BN WEERAEAL . WKL, pooling. MEARE Fr
&

Bk MR AR, 153 % e B .
2 EERR
FFs 2R HE
1 FEAKLBE T AR, 1
3 KARME

3.1 ZEfbAR B
3.1.1 B LAEutRAI: =24 4

3.1.2 M+
ERARE
1)

(2)
(3
(4)
(5)
(6)

(7
(8)

96 HIEMLBCK: W AEHNEREMEIREFRARRICE. FEARR %

S AENURE T Sh RS R R . SRR, SRS TR A, RS B BB T £
0.1 mm;

Mok AIREEERAS, 24, B, 2, B, 24, Bk, Bk
Al 523 pooling THAE;

RO R SARE

WG EAE T 2-200 ul

MR maE: 2 ul: <5% , 5 ul: <2% , 50 ul: <1% , 150 ul: <
1%;

FBWUERE: 2 nl: <+10% , 5 wl: <+25% , 50 uwl: <=+1.5%,
150 pl: <+1%

SCHRRAFEE 733 BRI SL T AR 75 Sk — IR s FH B E 2 AT

EFX AR RS 7], BER AR E I % B AR R AT, L RaRA
3, A PRIE AR R IITR S

3.1.3 BRAFEN Fae AT Ie )

(1
(2)

3.1.4 HNE

* BRARGE: PR Z TTE £ 34 PCR R

KRR TN AT B SRS E PCR RN, BRSRARS, EK
BRI E, TR E IS .

PCR f: MIEVEEA%E T: 4-99C (KE<E05CT) , HEWHEAET:

30-115°C; ZER AT DAAT SO i RE P (U Bl S N2 . PCR 98 ey ZR S Hl 3R I R AT 4°C fi
A 45 B 1R S 5
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3.1.5 kML EME /I, BRALH AT E;
(1) SR, SEARE, MR ZR T EE N =T7 Ik, SR RHEERIL I 2
>80%, iM% 5% E >5000GS;
(2)  EECRFLBCS PCR AR i /1 2R v R
3.1.6 SR IEMiH.
(1) EEZRDWANMOLRBEDR, BEVEEAET 4-95C, ZRATHATHIA N

T
(2)  WRPEJE SRS AT R, RIGICEGERE, fH A ERSLR/PCR HR/EP E/8
EHREE

(3)  TCE EP EIEHCAS, ZERAI SRR EALERAE;
3.1.7 IRIEEGHEL. HFEFEIMN. PCRIEY, REUEAET 4-70C;
3.1.8 *NE 96 Bl E BRI BRTAE 355 N 5EK 96 MNEEA T GH I . BRI 58
WL 5 v LB RevH ST IR pooling A3 —4k. —Ef%: DNA (0.5ng/nl: <6% ; 5ng/
pl: <4% ; 20 ng/ul: <3% ; 50. 80 ng/nL: <2% ). RNAG ng/rL: <5% ; 50
ng/ul: <3% ; 200 ng/ul: <3% ; 500. 800 ng/nL: <2%); #EMfi™H:: DNA(0.5 ng/u
L: <420% ; 5ng/ul: <£8% ; 20. 50, 80ng/uL: <+5%). RNA(Gng/nL: <+
20% ; 50ng/mL: <+10% ; 200ng/nL: <410% ; 500. 800 ng/uL: <16%)
3.1.9 Rt IR R G AL INEEAT
(1) WEERZTEFRS: LIESCE=99.99%(@0.3 nm); JERPABA I,
JoR ORI P9 s N S f B — 4 — 46t
(2) WELIMNEEEE, =100 000 pW.s/c m°, AMTFH#Ar=9000 h, BN
Pobs N AL o 9 — A 46— IR
(3)  LFBEN T RIS IE RGFNVEKAIMT, SCRPRAMT A e T .
3.1.10 Pi&=2E M. CPU: =4 . Wff: =4 GB. [EHAE: =128 GB;
311 gk AR MN AL RAB BT R AEMIERT G 2D 3 B, nT A AR
WIRA, FFREEAEER, BEBITIEN;
3.1.12 HA: ALE 1 MEZNBEEIFFRAEIEE, Fife LIMS XSHEHdE .
3.1.13  TARREER: EEARELT, 1A OGRS I 58 .
3.1.14  RZIRH UK/ BT EISOR B
(1) S HAZIR A BRI RSO R v BRI DA R A% A Bl e Th e, H ORI IR Fr
BEIEle . AZER B BOASIN . A% B P WU 52 0 S e ST L SR s
(2) A3t BRI THIR . FER, A SRR R B3R Em, T
NI, AL EHRENE R
(3)  AEJKRGIEEE . JoT7HFASIKIE E size marker T50 R, BRI AL IR A Be kAT
FEHETT D, AR ELREAE 20 2 8P El L 58 i 96 MEAR I v B AT
(4)  KALER P B HEIK i ThRe: EESRPTHIR AT 1-96 AT B ANE S AN IR SR AT 137
FEAL, BRI 10bp-50kb A% R Fr Bt AT HL ik A A, (RIS SRR g ] IR
MR B e Bl ety (R R R HEAGER  2 HA B L R TR B
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I3 W B 250 45 SRR A5 A AR SE R HE Kk AR AR SC R ek
(5) M BEIUER: =12 NKIE, ESR—XLEFERR 1-12 MEEEER
PN
(6)  BURTGT FINEEFEER . BRI & DLAE I BRI BR HEAT B A 2605 70 2 S5 1
P, EERaa FIWCR A B RNSAL 45 2 B AR LR -
(7)  RHAGEDNECERGE RS, SERHC KR, WEEkKERE. JHREZE
TS S UOE R, SERUGE E A Be R ZESR A AR IS AT I AR A S i
S RUE L,  7E [BSCHT AT AT R 2 R Y ], Rk e B /N AT DL
& 100kb M DL I
(8)  FIRFERM: A R A 0.2ng/ul BLEAR, AT — IR MEHET>100 MZERFEA K
WAL, FEAEHH 96 FLAR
(9)  KRHZHYRNEAMIIRE (325 Qubit 44k} , X DNA, HXU5E RNA #m] ik
ITHRBERTI, AW FN 384 FLAR -
(10)  ABE>5000 A3 FIRZ ERAS A7) o
3.2 W& AR, 1247 BEERsN T
3.3 “FHEIHIK
3.3.1 ~PFHERALLENC T b 22 5 U AR A
3.3.2 —IRIHZ A LLTE R A /> 96 MFEAS 1) SCE i 45
3.3.3  STHFEAYR 1-96 ANFEAS I R I &
3.3.4 &M DNA F1 RNA FEA SO M i S0 RE , BESR AT e BCH I SCEER . R 2 < flf
o NIPT. AR SO . AR AT o B0 m i SRR e iR . = A o S P A 55
SEIO R 5
3.3.5 LAEWFE: W, WEW—fh. SUFEME. K. CE pooling. %R
PEE . DNB H &2
3.3.6 ZHFAFIFEM . AFSLIMAENERITER, REEEZANTeeHA, BRATE
P
3.4 SkopEALEE: R E ST, AT REEIEAE I RIED, ATEAR RN A E LR
AT, SRR, I B SR MME R R ST S 5
3.5 HAfThne
3.5.1 AR ST A g dE ftF, HAMAEIIIRE, ZR T gniE —ACE S

i

3.5.2 HRAFFIEH SEIN BoR AT ERAF D PR DGR EARALR EAE S, RIS B SR
3.5.3 AGHEMEBAIEHSFEED3H

4 FAREXR

4.1 RSOy e R IR A, SROLAR I E R B R, BEsr e, FFERs
SCAF R E U ATIRRCAT RS CRIERCAHN AR AT NS
4.2 ERAERE, BARNSLIBIEAR AN 220857 b (0 S = TAR SR AR AT RO E AR, JF
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H LM RIS, RTS8 R,

4.3 %, B, REESR: B ARSI L. BRARK, Biibiyfeiaist
FERZ BB R Rl i, BEEER RN, A Rbn AR . BhR N RAE$AR S
PRttt 77 % (BFEE . Wiass TEZE. EhmERET RS o REtEYiE 2k
ZH P s R FNPERE LA IE A O, Bohs AR T AR 2 A
4.4 PR BIEHPIREEAR M A, REH P R E 2, s ARSI A EA s 10
HAW AT 22350, BRI, Bobn NSAERAR SO f iz de . ilr & Cdsdt
THRI A R B IR SCRESE) ©

4.5 UBRLIREKG, READT 2 ke Esig FEI, 55U NS 5 SR PE R A
20Kk, Hrha/d 1 RIS, BEHP T BB RS REARREMYEE . &
B NRLAEFAR A R AL R BRI S CEFEES N BEFERIN N RBCE, Frilvh R A0 E 2
A5, FUARSIIN REE . R RIRKFSE . BT R5 438 2 FH 35 B R bR i S AT

4.6 HIEWRGEEE MR, IR G412,

4.7 ﬁ%%myﬁkﬁ.%#ﬁMﬁmﬂh’% B (BREEHERH . 42
WD B AR WFRR T 4SS 4 IR B 1, WIRZE SR B, BT e= AR 4 20
35 AR bR N R H

4.8 JEEORHAWERT 1L ANH, BRGS0 P S T A T A RIRANGEY, R R
A TUPE BB AR &, 2 ARSI AT R I, B DR L E T O B AP RE 8 B8 4 s AT

4.9 JRMRIE S, AR A PR R S B IR SS, REERMET 2. BIET . AR EAIHIARR
%, FERptE R, M%A@%%ﬁ%#,ERWW%%%%%#%%,KWWEME
Mgt H . AR NIRBEA S HARIRS, 4T BIEEOR S

4.10 WA R A]: GO SR AE S SR E A RO IR BT G R, Bhs AR AR A
PR BRI TR ORG24 /N2 SO HUE IR R, W H TR R SCRECIA AR e, TR LA
2N TAEBWNEIEH P IS 4EE, —RMEENAE 24 /N NBE, BORIBERNAE 72 /N2
55 JBAT R B H A R 55 25K

4. 11 B NN RER D — RS A RS

4.12  Fbs NNAEBAR ST PSR i 4E ORIk 55 77 2 CHLFEMI N BL 577 % I 4ERTE i, &5
IR RN R E S P2 S R AR A 28 & R CBAEIZ AT T BE R AE I & IR
AU Bl H LR ) R BT 5 SR e A SRR B TC A ) RH S B A A P
&) .

4.13  FEREARAESCRR BT, RAE BT ORI N 50 38 B AE T G (F0hm N REAE SR AR SCAF rh it
RBRTHRIRS AT, A5 AR A& E RS -

4.14 b NNAEBAR S PSR IERRTT R, AFE: BAREARTT R (BATIIARHE. BTG R) U
B, MRARG. BHRSEEMRA, THERBES | PR T R G AU, X
FERARPERE I H R UL IS |« 77 BB SR ARIE T 58 (AR R E s Witk Bl s
TR PR E RS PP AT R (R a R K5 e A
Hﬁ%ﬁ%ﬁ%&ﬁﬁ“

4.15 bR NNAERBbR SO AL 207 & CEFERRIR & T RIENL T %, B 25 a2
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Bt THZE LA SARPURS IS 5D e A B o
5 ISWHIEL

5.1 T2 de e ik ia17 16 R)a, W H AT

5.2 IRWiEAR: RHEHESR NSRUIALER, AHOGER T RN TR RIS/ IN B i N AR AR 4
BRSO BEARSCHE & RS DE X2 @ WA I E T4 AT, BRI
WS SOR A BIFE ZK, FAPR N A ACE R B e aldE 4k, s NaEdE2), s R
WIEAB T ROEE BT o

5.3 HEATHE:

5.3.1 AR FTAL = IR R EHE L . HBRE, 24 /B ARAE RSN, NAEESZFHRA
A BRAR T

5.3.2 AR NAEIRAZ BB N JIAS o fid i bR EESZ 7 R R Ak, BEbr ARAT A FEAR A
f— B IAHGR R T BB ) 0.5% 1R AE $1 3K, I 11k S A e it 4 AR A2 B ) e B 1Y
5%. GnAEIRAZ B I J5 s AR - AT, bR NE L LG R, BHBER AR FE bR A%
LA ERUE 2 T3k, ASHEREURIE,

6 HMEXR
6.1 AR ERERE AT RN 50%1 23K, 157 A I W A% Ja AT S 50%I1)
Tl BLK

6.2 Jrtril: HEUER HEMET 14,
6.3 AHHl: HRZE 1A H AR EH .

=
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W LR, WA E T RATT E, EFF AR GE LA
R—E ., DAY G A LS, R (PIRAREREREFL) S48 L 52
ALE, T R4nTF, VARBZT

F—4% WrHmMLARY (fd ) (LTGART®”, Fd ALiagit
RFtE—) , BMAART (¥ ) .
% BN, Em T THE NS B REE ATROEAE LS R 1L H

i, HiZmm@B e, Stk K2 E. Hib. RESFRAFENTEREH
FffF s oy 2y R F RO i, BT B RAR R R SBATSUIE, LT AT XA
M EM R AGE, B SRR e, B R M7 AT AR KL

F=4& WINEAGCEHARETNTHEEN, M AEIETEN___ %5
K T, BB eSE TATEEW, Bl EL T
B %myBts_ T,

W7 ARAE 07 T LM RB TR R T L7 18 R ARATIK P AR AR 2 Y B

e

FW& CoNE_F F HWHSRZHAERYF
LI F T RAT R, e R KA R 27 AH.

FHRA L MRFBAM, S W74 RN AR B E A S,
FAES BNE K. EWMEARESEA.

FxnEk FHNELHTRMA e _MNIHEERN, RERGERE - SAWATLAEK
B

AW BH WK A I, LH AR B AT Bk, I

HF 7 REI ARG EFRARIHK. B SHRRA B, ¥ L
BRAE B 7 RLAE A& R AR X 44 1E 5 1 AR A GB35 A6/ BT 430

, o] B 7 AT
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KEHB K E#HBAM, 77 At S F = it 20%04rE, W7 Xk
%4,
WO RAREARRRE, B LH RS EE_ TR RN R
B
Ft4 FRbREREN_ANANFRFTERIEN. 707 M E” &R ERIEH AR
74 NGRS AL, HEBREEGRS . ERERRMY. FRRE
RN LSRG HEWN, THMAERME 704 Mot EBIRS AR, HURGE
MAERE LGRS FHF R,
FN\% WHREHKRRHE:
A b i A7 I DOCHR ¥ % 220 5 & B R+ (200433)
HIE /M E: 021

WF{48: _ @fudan.edu.cn
LR R IR R RE
L

W iE IR B

CRSEEE

RATHA, R EARAREHITHR . REXFTRATABAE, —F UYL
WA R, AT A AL, DR &7 Rk g, 2] A a3
Ky WEETRFEAN, EHLER Y%, UHERRy REke, &
TR R B AR A
FhA4 THaMBTARGEE ZFNENETRXEW, Fall —RMEHE L TR
RAEF0.5% AT, 18 L7 X244
LHAMBITAGRE 4. FUEAAHENRT XG0, 0l —RN%
ML T RZAT = o 0.5% i fE, W F 7 & Ahe, L REEFHaH

953870 71



FEA I TAEVE RWH AR L (B %S : 2402040097)

HEH KA A, BRSBE, WA LT ARBTACRS & S04
4R R AT XS
L7 T R AT e A R, B 7S SRR e AR e . TSR R
ERIEHE IR K O BB H G, LN RHHETERNEGE,
FEGRBRECEE, R A ERRE, FATUERAGR. X7 AR
B B AR X 524005 1\ A EE G RS R TN &304k BB R E%H I
P L RLEEAR S T S A 20% 9 AR R, 1 O XA A A
L7 1 7 AT e AR RSy, 7 U IR A SR . W7 RLTE
AR AR X 55200 & AR AR &5 ARG FIUT &3 K HE X £ #B 0T
FEo L7 LR B TR S A 20%BARE, W RO T EH A4, JFARE 5
KGRI R AT R BT
LA RBARTACHFE L AN THRE 50, Sl —RNEHEET
FE G TUE MRS = g, W R R4
Ftd HELTHRANTETEAGFRTT ARNELHMEH )1 BT, £
VLB AT 69 e o K DAJE SR B AT RS R T T 8 L5, B BERRAE
Bl A0 E R A G, — 77 oL R B 3 e AR R D R B 4 B LR A TR BT
BKY K. B A AERE A 47007 80 % v 1 o [ 30T R B 3 49 J s (B R
FE IR R R BOH ) 8 e 1 B AR R T K 4y ST
— T HEMIRA SR M, NRCR DL E Y R kAR, R 4R AR N 6
. BT RAEBRRASEEMRAABRLEREGFERT AR ELEREEY
B FEARAR I BR AR IR 2 T 7 R B A A R
Fr—% BRITHAAGERTAANBEAERE XF. REMNTRE, —FTHE=
ABEAREF T T XA Z AR, RIEFETAREFEEATRA HFE
77 RLERAT A3 Ak B AR 347 B8 2 P 0 Sk AR AL 4y ST A
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FT W& KGR MY —MNERP I URE, B4 2 ABA BT H7 8% 5
T = A AR AT B £ 5%
AER ARG, XA UEFFEBER FhE —% #RASEIT
ARARNBEIEEARRFET LA RN AW AERLRANELAT
BT AREGFETUT 5K 2 WA EERA .
BT AL — B AH Z WA w il HANT LG AR 8. B2
W] ] — WA 2y A — By, DUAE SR (8] 2 O 5 5 AP T I A AR 4
REMMATEE, —TRHACETTARAABELHRF R H LS F
AW, M AR ARG, ik AEE 4 L.
FTEkx AeFRBFLRTT FOF B EETALRE X HEE 220 54
W, BERTET HEF EK.
eRXAZRER, XAERA L, 2065 URLA R FEER.
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s i H A bR R LB br T
CUREETREYSF ) s BB T A2 A (R AR S5 ) AR
Bhr N (BBRNIZFRD 5 38N BRI A

(1 BRI E;

(2) S

(3) IS5 FFRMANL i B4R 5

(4)  FRARHUAE NN/ i R 5

(5)  BUREUEMISCAF;

(6) fH AT R 80 IR PRIE 5

(7D “Hbm NAURI 55 1655 A5 16 5% BE R Bebn AH& 58 14 S A

PaibeR, BT NEEAFRIT:

(a)  FEABbs SO BUE $2 22 B2 ) S SR (A Bl R 55 R Bcbm a A 9 AN BT -

(ERCEE] K5 o) NE ()

(b FITRHLAIAR AT IRE , 7R IH T8 A FIRE IR DR AT 55

(c)  IITOTVRME % 1 &b SO, B SO E Sl R ClRAT 1Y
WD FITRE BT L3R SO R T AT Sk 8 A AT S AN B
B2 i R AR

(d) 7 R EAE AR N5 24 2% FIrid BT AR H 38 A8 A B hs ST 7K
i FRAE B NIURI 55 18 25 M W BARAT R0 i -2 i 37 1 BAT 2
w1, M HA R

(&) WRAETFhr e ARV I BARAT B AR B bs, BT IR PRIE B ] A T
RIE .

() WRSTTAAZR, BT P RS AR RIS BB

(@) et A B R AR B BR B B A T AR o

AR R B LS ALy
itk

HOIS T i 1 -
CENRRCEET
ENREYIE
Pobn NIRBURR 2 5
PR N A
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RBIR N AL TAE AL T AT ISR A 20 55 AR A S A B CRLIE ST ikt ) TS Rl 75 WA
RIS TE T A0 (% 1 73 b7 e [ 5 07 ABEAT AR D A SEIAS, SR AR DL AR e i &
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A SRR IS5 2 WTREA IR, AR R 28 55D .

2. BBR NP AL IR AR IE A% AR A 2 TR i CRUIERE MR U AL S5 AR . 7 AT )
W AL BOR DU E SRR AR, A JCiEN R R A R A, 0T A DX R R AN A
A B,

3. X T RE IR AL . BORA AT H, BRI, HoE. BMMEHE W T IEER AL
BERGMTH, MEEERGNE . AL SN RN .
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