—LhiREE
DNAJ{&7;Z --MBE DNA assessment

PCR (Polymerase Chain Reaction)

[FI8: BEHREIR (. BX. fEfH) i8Ry 1B EDNARER.

RIFR: BERsE. mRIQN. EERmISHT.

ZIL: Amplifies specific DNA sequences using thermal cycling and DNA polymerase.
==qPCR (Quantitative PCR) ==. --> &iEE, FKLE

[F3E: SCRTERNSOEESRELIEDNAY BT,

MR EERESHT. WREERENE,

ZEIZ: Quantifies DNA amplification in real-time using fluorescent dyes or probes.
Southern Blotting --> I2HEHER

[F3E: ERFEBIK D EONAREREIR, AtrcHsH Rl BinFs.
RIR: EFEFENEHSHT. REERERIKESZSSME (RFLP) &,

ZEIL . Detects specific DNA sequences via hybridization with labeled probes after gel
electrophoresis.

RNATF{&7Z -- MBE RNA assessment

==RT-PCR (Reverse Transcription-PCR) ==

R [RAERRNAJICDNASHITPCRY 1E,

B : {EFEERNAIGII, FHERNAEER.

ZEIL: Converts RNA to cDNA using reverse transcriptase before PCR amplification.
==Northern Blotting ==

[RIE: WIS DERNARRRER, BrCREHCN BRERA.

RF: EERESHT. RNARTEAR.

BEIL . Detects specific RNA sequences via hybridization with labeled probes after gel
electrophoresis.

FEHB[E-DNAYHE{ER --MBE Protein-DNA interaction

==ChIP-seq (Chromatin Immunoprecipitation Sequencing) ==
[F3E: ZEREH-DNAESY), RERElNFoTEER.
RIF: HREFESEE. RUEEREEHER.

ZI . Identifies genome-wide protein-DNA interactions by immunoprecipitating
chromatin fragments.

Footprinting Assay
R BASEXERIFONARZEISCFEEN, BTNFEREGASR.



RA: BEistlEER-DNABE(ERRHE.
BEIZ: Reveals protein-DNA binding sites by detecting protected regions from
enzymatic/chemical cleavage.

EMSA (Electrophoretic Mobility Shift Assay)
[RIE: EX-DNASEYERRTIRERTE, BIEIKXSESSIFEDNA,
RIF: EMENER-DNABEIER.
BEIL . Detects protein-DNA interactions based on retarded migration of complexes

in gel electrophoresis.

CUT&RUN (Cleavage Under Targets and Release Using Nuclease)
[RIE: RERGEKEZEREETIEIRASSRIDNARE, ([RRnERRI SR
mapping,
RIF: REFARMEDH. BREFESEE.
ZIL: High-resolution chromatin profiling using antibody-targeted nuclease
digestion.

FHHER-mRNA IR BhFate

Ribosome-profiling
JREE: EERTAZAEREIMRNA, PEEZIER, ARFmMRNA
RZF: #NEHFS R mRNARIERRES
LN : Ribosome profiling (Ribo-seq) - a technique that captures and sequences the
mRNA fragments protected by ribosomes, providing a snapshot of active translation.
It allows researchers to monitor which mRNAs are being translated into proteins at a
specific moment, the precise location of ribosomes on the transcript, and the
efficiency of translation for different genes.

EBESHRSZE --MBE Protein assessment

Western Blotting
[FiE: BREKOBEAREIR, BAElERER.
MA: EARAEE. EEEEHDT,
BEIL . Detects specific proteins using antibodies after gel electrophoresis and
membrane transfer.
Co-IP (Co-Immunoprecipitation) --> detection in vivo env
[FiE: iRUEEREANEEFER, RELEESY FEEERAMS
RA: ERHREEMEHRR.
B . Identifies protein-protein interactions by co-precipitating interacting partners
with specific antibodies.

Pull-down Assay --> in vitro, some new interaction like drugs
2 ERFEER (NGSTIRE) WIREIFER, RESE.
MR WiEEME{FEmEmEFER.

ZIL: Captures protein interactions using recombinant tagged proteins as bait.



BETLARSEIZHAZRNA pull down, DNA pull down
==Mass Spectrometry (MS) ==

[FiE: BFUEARRR ﬁt nE, BIRFEILIEEER.

M ERRAZ. EEEHDT.

ZIL: Analyzes protein identity, abundance, and modifications based on mass-to-
charge ratios.

FRET (Fluorescence Resonance Energy Transfer)
[FRIR: BOGRCERRIERIRERERER, RNELF,
RIFR: EAEASEAE .

ZIL: Measures protein-protein interactions in living cells via energy transfer
between fluorescently labeled proteins.

ELISA
JFIE: BSEXRIE DT, FOWBZRMUL
SMEBRR, ttalantibody

Gene Expression Sequencing -- MBE Gene Expression Analysis
Technologies

RNA-seq (RNA Sequencing)
[FIE: REERRNASCONAEEBEENRF, EXERFKZA.
RRR: EFFREDNT. FEREILNR.
FI . High-throughput transcriptome profiling by sequencing cDNA derived from
RNA.

Single-cell RNA-seq
R BERKFOREREERE, BrERSRkit.
RIFR: FEREAMR. TARSWHR.

ZEIL: Analyzes gene expression in individual cells to characterize cellular
heterogeneity.

Spatial Transcriptomics

[F3E: (REBAA=ESRHNERREEE.

RF: BRKE. METERREHR.

ZIL: Maps gene expression within tissue sections while preserving spatial context.
Microarray

[FiE: BTSRRI SIERFIIZRARIREERINRA,

RF: SERRKESHT. IRARISHT.

BEIZ: Measures expression of multiple genes through hybridization to DNA probes

on a chip.

Long read Sequencing

D WFTBERA, RELERIAIEHER.
F' A SRERAEWDT. FEERTIREN,



ZEIL . Sequences full-length transcripts to identify splice variants and structural
details.

Epigenetic Sequencing -- MBE Epigenetic Sequencing

Bisulfite Sequencing
[F3E: TS SRR EIREEAREE, WFELEXI o iR EHEL.
R : DNARE(CERSHIE,
ZI: Maps DNA methylation by converting unmethylated cytosines to uracil.
ATAC-seq (Assay for Transposase-Accessible Chromatin with sequencing)
[F3E: TnSHEEERBIE AT R ER X EF ANk,
MA: REFRARMESHT. BiTHERs.
ZEI . Identifies accessible chromatin regions using transposase insertion and
sequencing.
m6A Sequencing
R fRESNe-FEREHIRNARRENF.
R : RNARE(YAZIRINEEA.
B . Maps N6-methyladenosine (m6A) modifications in RNA using
immunoprecipitation.
ChIP-seq (Chromatin Imnmunoprecipitation Sequencing)
[FiE: ERERMIESBIRERSESHIDNAKEENF.
MR BREFESUSMNARREmDOT.
B . Identifies genome-wide protein-DNA interactions by immunoprecipitation
followed by sequencing.
MeDIP-seq (Methylated DNA Immunoprecipitation Sequencing)
[FIE: ERMNS-FEREIENAESEFEMWDONARREIRF.
RF: £ERERENSHT, EERWEEFHAR.
BEIZ: Enriches methylated DNA using antibodies specific to 5-methylcytosine for
sequencing.
MNase-seq (Micrococcal Nuclease Sequencing)
[RIE: HEKEIZERESIHIEREFONA, (REBZ/IMADNAGTIRE.
MR Z/IMREMFIREREE DT,
ZIL: Maps nucleosome positions by digesting linker DNA with micrococcal
nuclease.
DNase-seq (DNase I Hypersensitive Sites Sequencing)
[F32: DNase IEgtIFAHERERKEENF.
MR R EREFEE AL,
ZEI . Identifies open chromatin regions using DNase I enzyme digestion followed by
sequencing.

FAIRE-seq (Formaldehyde-Assisted Isolation of Regulatory Elements)
[F3E: BT PEESREAANED - SUHIREN S B I MR S .



MA: SEFEEETHIIARCRERXE,

BEIZ: Maps active regulatory elements by isolating nucleosome-free DNA regions.
Small RNA-seq

[F3E: SBEFANFIND FIFmISRNA,

BiF: miRNA. siRNAFpiRNAZRIAIESHT.

BEIZ: Profiles small non-coding RNAs such as microRNAs, siRNAs, and other

regulatory RNA molecules.

mRNARIf{E 531 --MBE mRNA visualisation and analysis
technologies

FISH (Fluorescence In Situ Hybridisation)
[FI2: SOYTRCIRETSABMARNARL, BHEEMERERL
RIFI: RNATPZRRERENZ. FRERNAKTI,
ZEIL: Visualizes RNA localization in cells/tissues using fluorescent probes.
CLIP (Crosslinking and Immunoprecipitation)
[FIE: KIMEZBAER-RNASEY, REERUF.
RIF: RNAZSERIERETE,
ZIL: Maps protein-RNA interactions at nucleotide resolution using UV crosslinking.

AR EFI SR --MBE Chromosome structure detection

Hi-C
[ HEEREE, BlREEAlr, WEEERAEEEE.
MA: =—#HERBEEHAR. KEEETERN.
ZIL: Maps genome-wide chromatin interactions to study 3D chromosome
organization.
3C-5C
BARERRAR, BEMRIDHER

BEERIEHEA -- MBE Gene Editing

CRISPR-Cas9 --> gene knockout
[RIR: sgRNAS|SCasotzFsEETIEIB1RDNA, BT EIREAEAFRIRR imEE I s
15,
MA: EEERR. BA. FHERE,
BEIZ: Precision genome editing using guide RNA and Cas9 nuclease.
RNAi (RNA Interference) --> gene knockdown
[FHE: siRNABshRNASEREIFEAFMRNA, HIHEIEEZRIX,
MA: EXNEHAR. KRiaT.
BIL: Silences gene expression by targeting mRNA for degradation.



CRISPRi (CRISPR Interference) --> gene repression
[RIE: SEMIdCasISHERIMFIEMIRAIKRABRLE, &8 BirERBHFHIEER.
MA: PEEEE. OFEEHAR. SERBEE,
ZIL: Represses gene expression using catalytically dead Cas9 without altering DNA
sequence.

CRISPRa (CRISPR Activation) --> gene activation
[RI2: KEMIdCasI SEEFBIREMIR(OVPe4, peb)Rls, EaBirEEEFILE
R,
MA: REEEE. MREERE. 1EmleEibit
ZEIZ: Enhances gene expression by recruiting transcriptional activators to target
promoters.

CRISPR-based Epigenetic Editing --> epigenome modification
[FI: dCaso5HRMISEIEIHEEANDNMT3A, TET1, HDAOREES, HERBEAFERS
RIRME(SINT,
RIF: DNARE{(IIE, HEBEINEE. RWERERBHAR.
ZI . Modifies epigenetic marks at specific genomic loci using dCas9 fused to
epigenetic effectors.

Cre-loxPZE4 --> conditional gene knockout
[RIB: CreE=ARGIRGIoxPRIAFHEWDNAELSE, AISCHASSR iR HER
BBR.
MA: FMHUEERER. ARERER. ARSEREREEREA
BEIL . Site-specific recombination system for spatlotemporal control of gene
expression or deletion.

Tet-On/Tet-Off &%t --> inducible gene expression
[RI2: AW REF(TARRTARGELE, #HmiEt BrERR
X,
MA: FESERKRE. HEBSRUEERDSERR. SUHERRIAES.
BEIL . Tetracycline-responsive gene expression systems allowing reversible and dose-

dependent control.

[RiEEZH(Homologous Recombination) --> precise gene modification
[RIB: FIFEWIEDNAEENSI, BidEIEDNAFRFIE R TR ERIE D
MA: EEEN. R=T5|AN. EEREEAN.

ZIL: Exploits cellular DNA repair mechanisms to precisely modify genes using
homologous DNA templates.

TALENs (Transcription Activator-Like Effector Nucleases) --> targeted DNA cleavage
JRI2: TALE DNAGSSISFokIXERESRES, ARSI ERINZ A ERT 2.

MR ERERR. EFEA. BEEXRERR.

ZY . Engineered nucleases combining TALE DNA-binding domains with FokI for
targeted genome editing.

ZFNs (Zinc Finger Nucleases) --> targeted DNA cleavage



[FI2: PHEEADNASSESFokZEREERIS, FXIEFIRZ AT,

MA: EFEERR. EEEAN. AEaTT.

BEIZ . First-generation programmable nucleases using zinc finger proteins fused to
cleavage domains.

CRISPR screenp FH{ERTBEXHXEE --MBE CRISPR screen
disease gene factor

BAY: BEEE— N EEEFEINAR/ ST XA
BT CRISPRCasOH TEREsFRAY Ik

Epigenome Engineering --MBE Epigenome Engineering Discussion

JRIB: CRISPR-dCasORRERNZINEE (AIDNMT3A) |, SERIBERIIEETRC.
RZF: DNARE{, BERBITINEEHAR.

B : Targets epigenetic modifications (e.g., DNA methylation) using CRISPR-based
systems.

CRISPR screenp BTEZ54MI 251 SCEXE ZE] --MBE CRIPSR screen

drug resistence
HRY: BEER— 2RI EEX
Semester 1

RNA Editing-based RNA-seq
[FI2: RBP-APOBECRESEHASRNAJIE, BENFEREMESR.
RIF: RNAZEEEREREE.
BEIZ . Detects RBP binding sites by analyzing RNA editing events induced by RBP-
APOBEC fusion proteins.

ASO --S1 Antisense oligonucleotides

JFIE: ASO mJLAdownregulate gene expression
BER SHMKERE
LA M cellular FREVZALFIEFRFIX R

mIVAREAR --S1.W3.tu Flow cytometry for immunology
[RIE: IR 2R NMENRASERRNEE S HFIKE, 2—FETEC
BN,
BRERESEMARDIE, tHiNRmEXAS TR diEsubset IFIMZEtA

MIVABEAR --S1.W3.tu Flow cytometry for biomedical



XTIV ARRIE IR AR
WB and ELISA --WB and ELISA

JR#E: Western ploting2—MEMIEARDIRA, BEATEESEEERFNEL
R TEMMFEEDT ELUSARTHRIBRTINEARMS, SRIHERNES, &
Entfh

HEmodificationtBXIEARFISLIS wFE --S1.W8 Gene modified
mouse

JRHE: Cre/loxP system BxEEERRIERATLERSFEERRIENERER, BTY
EPmEE R EUEE

TENEITR, Z&HBiEE --S1TW10.ChenDI Aging research in C

elegans

B HIRoRA AL R, FIEIZEXIEE A EnEEMRNA RRERTEE
BBz T Survival analysis

HE2HAYStructural Variation &Il -- S1.W12.LiangGong Long
read sequencing, Genomic Structural Variation

NSRS, WEST 18, U, ANEFS
FEEIE=NFREONATF

GWASRZFH --S1.W13.LiuNan GWAS
GWASEERTRAIRREE REEXRAISNPs

Hemoglobin}sEiR5t 325 --S1.W13.LiuNan Hemoglobin
Switching

B EERE-->IEERIE--> DFIHEAR (WERFRMEENF) , WETHRN

pipeline

A% 7 BCL11ATERR) LIMLT R R (HbF) EI B A AT H (HbA) S& R eh ARl

W HEBREIRE 91T --S1.W13.LiuNan Luciferase reporter
assay

[RIE: 1GNTEREBESERRpromoter EEEEIEERE (IONTEREREEAIRER)
RNEBREERCNRFRUEREZEGIUT/LA:

WIHERRFSEEEMNFZANEREREXRR



ENERERRN
EEBNFEIERF K FRIKBEET Y
HRES BT EERRARIFN
{EFHSV-TK (BR4LfEa2is aﬂ'ﬁl‘a‘%ﬂl@'@) B FIRAAEERCREEANS, FLL:
RAEAEIR, RIEEIERER
HNAIREE. ARENSFLRFMERTHRIRE
iﬂf‘ﬁ;&%ﬁ SERAYATSEIERES Y
IS CREBR G BA VRE TS Rt & B e RE F IS B FAIEIR(ER, i
pk)\?%fp%l%uﬂhﬁﬂ DT

Pro-seq --S1.W13.LiuNan Pro-seq

Pro-seq@XITEFERNA-seqiIH, ATLAEEFHHIUHRINIHRNAR SHEEFE R AYHT
RNA

BEITiEHA --S1.W14.WangQun Immunotherapy
development
FEXTHERBNRET A
W REINEEERBREAIFE, IRREIAVRESES, CAR-THRF A, REaE=AE
FlAr, RRENIGRREZITFIDHT

HHEEEHATRBI\ --S2 Comprehensive Design Framework for
Computational Methods in Biomedicine

NMAERTTEREI Tz REEYFHIE L
AT MEEANT RS AREE, ERM

Transformer-based {88! --==S2.W1.1.Seminar DL for genomic
modeling ==
BREREZSZREIEMRNA translationFIRNA-binding

Histone modificationflChromatin regulation --S2.W3.2
Structural study of epigenetic regulation in transcription

EREYE: THRARBEZITINEEE R EERRBEETIER, AEMERIEEHE
B el R AR AR

AJ LAY RN IRAIRER
TR FRBRESNHRABTX

EEETFITEYYY --S2W2.2.Seminar Precision medicine
with computational biology



5 cancer AU RpEZSES
FrZ iR EERT R, BiEframeshift, non-synonymous, slice site
Fiilltissue-specific splicing alterations, fisingle nucleotide variants HX

mBFEITEIRLT -- S2W3 Antibody de novo design

BRSHRARE
BEwet labiGUFFF A&

HTZ 1T --S2W4 Survival Analysis

Kaplan-Meier curve

Log-rank test

MHEYHES --S2W4.3 Host-microbial Interactions and Lipid
Metabolism

LINBREER

TR CETRIREY
BERHABRFIEERIKZ --S2W5 Adipose tissue in cold

thermogenesis

BT NEREANSRE, REXIEIARRN, AEHTERREST, BADTE
Fluorescence Ubiquitin Cell Cycle Indicator (FUCCI) -- EXTRA FUCCI
FUCCRZ R MR ARV e TR :

EARE: FERMSHEEREEMSHOCER
mVenus-hGem(1/110): BEEEIYE, ES/G2/MERRX
mCherry-hCdt1(30/120): £Ifa3YE, EGIHIRIX
HREEIERF T
(TEYHRE: G1HA
GEME: S/G2/MH]
LT BN : STFiTiERR
EdUREIIE -
EdUZHERU4, BETEDNASARAT (SHA)EADNA
VN i 4= IV By an twe Lo
fi%: FTHEDNATM, (RERMIELEIISEEM
BISFUCCERESER, RHEEHRAYSHAtC
XFFMIAGESFERAT LI ISNREEEATE. GEMEIEEEE, FHARERE
HIEIEEFRUER, EIVEHR. SUmEilcBENZERESS ZMNA.



DREADD %% -- EXTRA DREADD, neuronal method

DREADDZ—FHEHR, AJLARRBEaIREAIEEER)
FEBIIFNG-protein receptor ML

eQTL -- EXTRA eQTL

GWASHHrR, KEBD BERISNPAIAEM I FIERISX, MeQTLAILAESNPAIAF IR RS
B (BEREAAUR) BEEER, TJAA—SHEER



