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) Normal red bload cells
Normal

> ERIRLT MmN ( Sickle-cell anaemia, SCA)
EHANEEREZ— . B-IRit6o# DR B EL PR
& . WpRIAMaER (Hb-S) , &VIEEHDb-A,

Electrophoretic pattern of Sickle Cell Disease

Genotypes BAB*  BABS BB
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direction
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Nature Reviews | Cancer
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> ¥ZES9DFZ3E ( molecular hybridization of nucleic acid ) EfEAEEIFAY
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Restriction digested
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BRBTIERRE
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> g EFENEFEmAAEIRNA

( EkBREAYMRNA ) 3E ‘RNA extraction | RNAJZER
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EE&EWEE;“EE - ‘ / RNA on X-ray film
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Southern/DNA, Northern/RNA, Western/Protein

Cell with DNA,

Southern Northern Western RNA & Protsin
blot blot blot B _
R (Protein)
(Dy \
ST DNA RNA HEHIR
Southern Blot Northern Blot Western Blot
35,/ —m sl — s " e (Restriction Enzyme) (Single stranded) (Deanatured polypeptides)
BEKS MR IRAENE IRfENE [S) i Gel =] | [Beo ===
Electro- : I l : # = ' 'm
SEGEE  05-50kbp  05-10kb  10-120kd P~ M - @R |- H 8-
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WRCHEE  WRohsE IR IZ 050K 10120 Kd

= /s /s ﬂi(%‘é :g& Transfer separated samples to membrane
7= 1[=x ? 2 [[a%s ? 3 N ]
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X X 3 - Probe g .
oA E RN Mem-  oNAorRNAto ONAorRNAo, Use Secondary antbody
specific sequence specific sequence to detect/amplify primary
bra ne: (restriction fragment) (transcript)
@ NG —] Detect labeled probe on membrane
BABEONA EAKERNA O TTes i
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Sample contains specific Sample contains specific Sample contains specific
DNA restriction fragment RNA transcript (e.g. mRNA) Polypeptide
Can measure fragment size Can measure fragment size Can measure polypeptide size
;lﬁ*-’:l' *ﬂg . /& ﬁ%ﬁ*ﬂgﬂ , g%&%ﬁ $ and amount (single vs. repeated) and amount (level of expression) and amount (level of expression)
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“ Dot blot

> ToEMHIK , SRNA/DNA

=i Dot Blot Hybridization
HAEEREESEFTE
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“ PCRIZABYELA EIE

> LADNAGFHIER , IIA S 18 RIS E+M—315 R B e 0E(FS 14
(primer) , {EMIADNARSELIELT | 93 SFFFEIDNAERME ;

> B RMFAHGEEME. BX. &R, SXEEX—FHERMIE , ERER
1512 ERIDNA R EFE &AL AR EEM.

Polymerase chain reaction - PCR

/
original DNA / m
to be replicated 3 5 3 \
DNAERR » . /., |M| - T
S Lt sl . e
; . o ikl g
L &l ;] g -
;l 1 ek N ) - kil /\.
¥ » HHHTTTT R H H H
4 DI|'«IA primer| 5|44 SI‘ .'li' ;' :
nuclet|)tide \ m /
i
B .

T o Denaturation at 54-96°C

0 Annealing at ~68°C BX

FE(# | @ Elongation atca.72°C BEBER - 81RES
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n R¥EFPCR ( reverse transcription PCR , RT-PCR)

> REERPCRLIRNAJIEHR , rNa “TTTTTIITTITI I
FeREEFERMCDNA , B [ ]
cDNA#{TPCRH 1Y ; :

First-strand

> {ERIEIRAIRNATIAE S cDNA synthesis
RNA. mRNAZE{FMERAY
RNAF=Y) , XEZMRERNA
FRFERNABSHIGDNARISH |  pnarNA hybrid

> ARH—Eik (ESEm) T
HAmZiE ( mRNARET) |

> FBBFMNAHRELHBEAIREL _ .
BHEE., SNEREZEMAELL  ona amplification 3 Ma ’ |
RHFMRNAAKE, I, 7oy
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“ SERIEEPCR ( real-time quantitative PCR , RT-qPCR )

> S5EHMPCRIALL , ZEBiK , B SESIRECAEMIBIENENPCRREIHIE.
I Molecular Beacon/3F{EirtET, I

Amplification
m i
= e A
KR woo
+—quencher ‘ Em /
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: C
3 /N 1m: o
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EEHRE, %8 8 0 20 30 et
RIHESTE Cpcle
RHEDTE R E
" o BIHENR KRGS
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EHERIR - HIRES
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SCRIEEPCR ( real-time quantitative PCR , RT-qPCR)

I TaqMan Probet&zi I I Hybridization Probe/Z3ZiRET1E( I
Fluorophore Quencher Acceptor \’. f’\; Donor

Forward PCR. primer (: TagMan P 3 \ g 37\ 5°
) Probe 5 PRRRRERRRR e et LERRRRERRR I e 3 Hybridisation

=
E
-_pe— W T N ;
. W 1% N 0 P
Reverse PCH. primer Acceptor \\/ (I~ Donor
v : X5 3 :

Amplification Assay 5 3 LR R PELLLEREE Rt 3¢ Detection

— |

v Probe displacement 50 'nnm||u||n|n|||n|n|||||unmlmuunuum5'3, Primer Extension
and deavage

ANFEE , — MR RE LESENER
N
( Donor) , 5—MFEETS THE EESRY¢EE

"' ------- '-"—Ill
TaqESISIRET KRR LR MR sle T AN\ 73 4L O TIAES
B SHERRSERTLE v Result ( Acceptor) . LAENMHHSREESENEIR_ERY |

Polymerization

[EREE , QeaBidss . = =1 J4=s
L FERRES, Fluarescence Donon&Z & 5EEEEE | FHISEEEEES
== vSrel @ Acceptor , AcceptorEid ZEHFHIEFEIZIRSETS.
PCR. Products Cleavage Products SHIRE - EREA
e 1/ . e
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n Z&EPCR ( multiplex PCR)

> ERA—RMEFERMAZEEALSY , AR I8 LSHEEE R ERIPCRRE , H
REFIE. REHFIFIIE(EEIES—RRPCREM ;

> SEPCREZATFZWHERMENNRMENE:EERLRIFHED. FLEE
BRIEEERSBIERE.

P O
Strain A § § g = Marker
: e
5 Pa B — 422
Strain B 2 Z & | 371 w—
é é m—— 318
X 3, X 275 — — 275
Strain C g ’-g g = ——
,.A w— 181
Strain D g : é g ) e——— S w— 109
A QA —

BHEER - SiRRE
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“ PCRE(EEISREILE

B8iRET3¥3Z (PCR-ASO)

> RIEEMBESEZASANRERY |, it SR ok R E E F5 B4 MY
iR | SEENEFERPRIDNAR Fi#HT
=5 hYEES , I EmEREASF. REASFIUARS

GTG B°-globin gene| REHEEEE

< Ms' =

}

f

GAG Normal g*-globin gene R

IERIE

3 ﬂ!l??hy —

}

BHEER - SiRRE

}

TR | RIS X PATRTTIRAL

EO

&

O

.

&

3

f Genotypes:
L Region recognized by probe

IBER N REHIRSEFEEE

=——— = =) =
gYe® Y 186t | 8°8° | BB
54 R
@S5 =1
?
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n PCRITSHAIERT RS (ARMS-PCR )

s ’ ks Outer primer G inner primer

> MY KRS — e )
e = ] 4 Sl "
RS’ RINFE calele > : »
’GEEEHEI ’ EEI#.E.F @ A‘. T inner primer Outer primer
I8 RIRED ; , el e

Outer primer G inner primer @
> B ihHESRIE| §— - " s
T allele
Aty 1 3' A 5’
B = s T inner primer Outer primer
T IRIER SR SR X483 1
& , 32TIERE 142 l ARMS-PCR
A= as . 3
RsERRn ; HEAET RaF REHEF
Hﬁﬁﬁpc Rj:r-i%gE GIG (WT) G/T (abl+) TIT (ablab)
Eﬁﬁu z%u E? Eﬂ Common amplicon | messs—— - 000 mm - mm
P T allele specific - -
FsETERIE MY, .
G allele specific 0 0 0 mm
FEIERR : §REE
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DNARE7IIZE ( DNA sequencing )

> DNARFIiZE ( DNA sequencing ) £ifiiE i §
DNAREfI2FS , EBriRER R c =
RNEES SRR, : B

> FIRAIRES , SeiRBIEENEY , BES o %
AFIRBINRE | FHIREBTENEYIES. A %

> AXEEAITE (Human Genome Project, || == B 2 B
HGP ) F1990FIERIZE] , 20065F52hk ; H - _—==
REEFUEELA LGS (22+X+Y ) i - H ==
FREER7-HZMERMIEELRFS] , e = A =
SIAKERARE , #ENIHSENEER = =
HE5 | AEEAKBEERAREER, | —

GCAT

FEER - #BEER , BiIRES
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SangerillFi% ( Sanger sequencing )

> SangerfllFix . ZiTWAREA Sanger Sequencing
45£21E3% ( dideoxy chain- Bk

—— capillary

electrophoresis
tube

N

larger
fragments

termination method ) ,
REZOETFERRIdANTP : =0
BFED3 -OHEHE , FEES ‘o

53— dNTPEEER RIS — oo (
Rt . eI DNAKERIE(, > o
Woh , daNTPLZEENY oCe T

R EkiRoED, 5 D &
HTREHENELERES e ~ MW /

FRGTEREEEL,

smaller
fragrments
dideoxynucleotides

é\

< | lIHINEENEEENEEE

ZJHEE : abm Inc. , HiRES
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4.3 s NRR% ( Pyrosequencing )

> ERBENFELETEMERS , HaJES GRS SangerillFiAHIEE |
[BEEHPKIERS. EREABERIMCFERRE  BEMNS , 8—1 dNTPRIE
SRESR—XRNES | BIEIRRIESEE | EEERNFNER.

3’ = B RIEEFEAGAR E B L IR R
----- DNARSES AERE— MRS | 1§E
~~~~ Ca Polymerase HS (S E AR AR S PR IE L
“5-.’, \l\‘\zgi_,_‘_ TT N’ Nucleotide sequence
..... Q ; G ¢ - A G C T _
SRR \v 3
—HhdNTP
T PPi ATPHRES{LES '
T ) Sulfurylase’
| ATP :
Apy.lrasefjé ' ) Luciferase
=REIR T INRELER . z KIC=EE G _c T A 6 ¢ T

Nucleotide added

Z|HIEIE : Roche , BIRESF

ZHIYIN | &RiErXRENREEE



-----------------------------------------------------------------------------

> HluminafiBEREHE © vibrary preparation § —
W (SBS) BEM Rl | = T =S T ;
5% FREERT 5._(____'_'ff’f'f_'?f'f______________F_'f'?_'_"_e_"_tf"_‘f‘_’?______________A_‘ff'f’_“_’_'_"_g_a_t_if’_"____.5
EERIONGSEA.

> HEAINTPIIAR ,  [marc] | |
XSS HATICROTTNLE [ .

TR, B Iy - | |

MEILRITF RSN ; e

ESNUFREIRD . o gy | T

Sequencing by : V) V. !

. Svnthesis _ 3 3 ¥

gl ped s ae s DS RBNR &{. o;;:_ 5 o DU
gﬁéﬂgd NTP%I;T?EO &, ¢ p \grlfn?;:is;:nt ‘ \cleavage
2 | e termlnator I ﬁﬁﬁm t}]%ﬂ

i ] o forescent e E :

J[ESRE - llumina , B{REE

............................................................................
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DEEBNIE ( Sequencing by Ligation , SBL)

> SBLER , #5354 ( 3
b bR e ) o, TR s R st c1 Sfxb?seG
B9IR5T SDNA R ESZR3s

HESInERSZEZ
EQiEl , EUSREE
RIS R AR S
> SOLIDES{ERNRE
fRESRIIRET , BIUFhE
BfERA—MRNIES
(HMEH ) ; HlFE

5
@00 @

CANNGCANTCnnAANNACHNCG

EH—RINES | &
Cycle 2 000 00
CCnnAGNNT TaNnTANNAANNCC

% , ESSRENLAR D E] j | <
HITEIAZERK,. \_ CCANGARNCTRGTANCANRGC

SEIskiE : SOLID , EiREA Problem sequence  cCCagAGecTTcgTAacAAccG
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4.6 NGS Workflow

NGS WORKFLOW

Sample Extraction , DNA fragmentation and invitro adapter ligation
EHX | =53] |

10 {
- :"b
BFAMPCRIFIEN 1S | = é EFifzt PCRAYS 1Y

Clonal Amplification by : ~ Tr—
Emulsion PCR ‘ ‘ ChnalBl:ir;gpehlf)ié;uon by

x Q‘* .I.'.'?'.’:'!'*.f.\.?'.‘.{\*.@. . I'!'*‘-.Ie I**“ w

EERELE I‘ ﬁ BB ‘ BERBREH

1 ] ce . ‘!:
- | 10584 =~ 00000 mmlk
N\ - (eee ! R \
- Tene T Y X Q> - -
.

, ""’ Tecee "(D'-\u ®
v LuGTerane o o o
M 2.2, o P PN
Pyrosequencing Sequencing-by-ligation Sequencing-by-synthesis
(454 Sequencing) (SOLiD Platform ) ( Solexa Technology)

BEER . SiIRRSF
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4.7 NS EIILE

BoFENIE 2 BFES BEkBNE  BEELNE =2 gL bk
( Pacific Bio) (IonTorrent) (Illumina) (SOLID) (454) ( Sanger)
32155,500bp- 50+358;
K 8,500 bp , &KX & A400bp 50-300bp 50+50b 700bp 400-900bp
A]#8i230,000 P
LN
ratfRE 99.999% , 98% 98% 99.9% 99.9% 99.9%
E—I87%
’é}kﬁggﬁﬂﬂ MA00JKTHE  SAS0005 FA301Z 121Z-141Z 10055 N/A
YNy =) 0.5-2/\gF 2/\B 1-10X 1-2[F 24/\F 20738437\
SEOEEME i i
A (255T) $0.33-$1.00 $1 $0.05-$0.15 $0.13 $10 $2400

£0iE3KiE : Nature Reviews Genetics volume 17, pages 333-351 (2016) , E{REA
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2.

FIRSUEBREF (UTER "F27" ) HEFPER , FAAFRSEBRIABEIFRETRREIER ;
FIREREFEIRARANTENESATER | BFEAARMREBEZFEENERENTEYE., SIRSMENEH. TR &
RN SIRMBAEPESEZRA |, FHHERR RN HER GRS HH IS FIFRIAIRIEE A EHENS
ERMHARIBEXFIREMEXEESREARMSNEEIE , BAS LT http://www.sz-zhiyin.com/Ri4FIEERY
RS/

FIRERENER. BURENNRMEATDFRAFRELBRIFIE , FIREFAIEMIESEISEIFOOME. NMERR
BRATIRESED. EARNE , FARATRESFBREREER. ERRIENF—HRIRS
ERNYSEEIF LT IHEFEETHERNFREZWIENFIZEPE | FRAFIREHEHIRZRFNOE—ER. FIREH
FrigRYIS ERIRS IR ESNNER | FERBEPIAASIEN. FAAKRBRERFBRERSEEII T PISTHINE
Bir. USHKREEE, s2RAENEPNEEFRSHEIMSREENEETEEEBERR . Uk (EELE ) Gigt
SIS ;

EEAERT . FIREPHESHARRHSERHFIEIHMEMANIRFRY. EEABRT . SRARAFIHETAEER
FIREPEMEM AT ISR TRERIETRIT ;

BESREHIBMAIEFR2ATNER , NEEFHAIRSEHEMTERELRFIRSEERETMEEFN SIS EmM ;
FIREMIRINAFATRE. SAANFREFE—INF. RESEPART  SWFREPHRBHEBORUIESF
A7, FEFLATEHPEEN | SIREHEAESSIIRSLUMERLRFEEMRNER. SEHESTHE KBRS
BEEMEMA , HLMEARIBFARREMBSNER. FEFIREPERNEBIR. RSIMCRIFCIINFARME
th. BRSStRICRERIC,

ZHIYIN 32




[m] 5
ity

_."._ﬂlw.l._ .M ot .

41
_...... 17755

m l_. i’l—]

i ar g0

) SIRIIK

ZRiYin Capital

http://www.sz-zhiyin.com




