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‘ EZHT 1-2 DEHOER S | @ =PPT Summary | * =38R S8 | @ =&iX5[@ | L =MC
REaBH

—. KX M=E
@ PPTEALEES

e IVF-ET BERBEEMENALXRATH: BSHOP + (K025 + RHARRRRAIMET — RN
=& R (~30%)

o PRIZLNEIRE: (1)ARRE—1X? QuimEXOEE? S)BAENNEAZR? (DA
B ZmeRE?

« "Asperm + an egg = a totipotent cell" — &} 45 R /Cr motif

o FIRLIE vs BRIE ZHRIRE T RBEMEHSNEREF

o SMO HMEBIAMEGHIZE, ESE L - FSFTEVNERM AND RO FMHF

- BXE = THRNTSHNERLATIRE

o MIELESE (Four Peaks) EEMERNSTF

iR S5

"Over 200 cell types from a single cell" Z{aSEI (HIN 3+ X)

Gurdon vs Yamanaka tE$ (87 3% "IN E—4E1E? ") - HER: #H2
BRESHHEBIZERRTS: TR FBEAR (Z%2E vs TUEF)

RERREIETEIR? LMIREREAZ? (BURERIRR)

Totipotency # Pluripotency RY/=1& X %

¢ Ed@AE (REFR)
- Q1: FARIEL = FEF/DFEEMELALK (True)

e Q2: Neoblast & multipotent stem cell (3E pluripotent!)

« Q3: SMO B15—1E5 18 EREEBAZ AL neural tube

o Q4: ZBHERIGEN T2 FIENREERY) (REEEMREESER! )
e Q5: IVF/ET = KA = all of them

o Q8: iRBIKIE/AIFRIFEEANFIZFAEE (False — AHEZE—HH)

e Q9: SMO &Y producing special molecules t{Z= 4R AR

e Q11: Eye organizer = optical vesicle
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P nl
o @ [GERA: IVF-ET =A$EAR (Edwards 20101E%) = BEES#HE
(iPSC—CiPSC—2024I15ER5SH%)

BOAIERE
22574 53¢ —a)iE
Fpie Preformation FHEMEREEMENME, KEREEF
[ER%it Epigenesis ZAEONTCRIARZE, HLRZFEHZ
2EEM Totipotency ZrEIN-STEREMA+IAFMELR
ZEEM Pluripotency TR ->=AEMEMIE, FBER RIEIMNMER
BE Induction —HREEF—HBREE (EUE+ROEM)
SMO Spemann-Mangold H[E—BMP inhibitors—neural tube (19357%2&)
Organizer
L] Nuclear transplant Gurdon 1962, o {tHAEZ—EIZIN— IR
iPSC Induced Pluripotent OMKSPUFEFE4RTE (Yamanaka 2006, 2012i%3%)
Stem Cells
CiPSC Chemically induced 2N FEREAF, THREXE (XBRR
PSC 2022)
REFAE  Neoblast ZEETFYAAE (multipotent), H{RZARE20-30%
ailidl
BYE Regeneration THENTSNEFLAEIRE
B4 Four Regeneration Epimorphosis/Morphallaxis/Compensatory/Stem
-4 Types cell
=R E

» Neoblast = multipotent (3E pluripotent 3 unipotent)

- MBEFRBEN = IEZEEMREBEER, FFHERRMER

o SRBIKIE/ERIFEAENFEAEE GQEERZE—HE! )

» Eye organizer # SMO (gJ#&=optical vesicle, f5&=head organizer)

—. RER
@ PPTEALEES
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Hiia
« Innate vs Adaptive Immunity = KX%5l: Speed / Specificity / Memory (Lectures 1, 3, 4
157%&=)
e "1x10710 B and T cells, each with unique receptors” (1} 5+ )X)
« CD4 (helper, MHC II) vs CD8 (cytotoxic, MHC I) (I 4+ &)
o WISIRHHRE (DC) B X BIIPIRZEZMAE (APC) (Steinman, 20111528)
« Immune checkpoint: CTLA-4 1 PD-1 — JE/A S KA PD-L1 Wil GZ
(Allison/Honjo, 20181%22)
o VDJ B — M ZHM (Tonegawa, 19871853)
- REERIEEIL: BERMHEMEEHERIER (Burnet, 1960152)
o CAR-TITIA: EFENE T4, 70-90% HMAETEEHBEER

> X2 Nobel At[8]4%:

Fin RRE BTk

1901  Behring mE7ri&

1908  Metchnikoff/Ehrlich FIRFRAFRRRZ
1930 Landsteiner Mz

1960  Burnet/Medawar TR IR RIENT
1972  Edelman/Porter MRS

1987  Tonegawa VDJEA-TUEZ

2011  Hoffmann/Beutler + Steinman TLR/5tX%% + DC
2018  Allison/Honjo CTLA-4/PD-1&ENE =

2023  Kariko/Weissman MRNAEE (BIFZEER)

¢ EFAR (REH)

o Q1:IRFIAE LPS NEIRMAEZIA = TLR4

o Q2: HR/FMNE RIRM =R MSEX = Type | diabetes

« Q3: fiTA M4ARE+ % E MR GR L SK)R = Bone marrow HSC

o Q4: ERBARMEFINIEE = Live attenuated vaccine (GE{REH]! )

« Q5: Negative selection FE BHi[R45E1I58 — eliminated via apoptosis

« @ [ Innate vs Adaptive (Speed/Specificity/Memory, TN EIFTEZ R FEER)
g, Anti-PD-1 #L5+&I1EF

ZIDARIBEE
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Y %X — i3
EMF4  HSC AT MAHAR + S R AR R R LR
2
IR Antigen BESB/THREEIERND F
RIRIR Immunogen REfR RN ZERIR D
R Hapten RoFE, TEPMHSIERENE
VDJE  VDJ Recombination PR S M= 4EMF (Tonegawa 1987i%3)
T EIRIFE Clonal Selection B B kI E A RIER (Burnet 19607%32)
RSARLH Dendritic Cells (DC) F$EAPC (Steinman 20117%3)
2
PD-1/PD- — THRNER, EARPD-L1-PD-1-%1%
L1 Wi% (2018152)
CAR-T _(.r‘,hirr;leric Antigen Receptor ~ EREHBUETHAE, 70-90%HMETEERE
-ce
E@E%E Live attenuated vaccine BEXEREH - BFmEBEAIRMELT
H
EWEAR  Phagocytosis BIRA+ A B AEE N (pH~5)— % #E
RAERAE Inflammation 5 signs Redness, Edema, Pain, Fever, Vasodilation
%Ihbl

o CD4 = Helper, MHC II, 55B)BHAf | CD8 = Cytotoxic, MHC |, Perforin+Granzyme— &A1=

» Primary Response: Naive B, 4-7d, IgM | Secondary: Memory B, 1-3d, IgG, 100-1000x
R

o SCID = RAGEZ 5K RIE | AIDS = HIVHEERCD4 | TIDM = LK E S RiE

L S umPaRH

 Naive T cell = BFFAERBRIE (REFAKE! REMBRT! )

« Secondary response = IgG AF* (=2 IgM! )

o BEEEEETIRE (BNEAFREH), IF mRNAKZHE

o Positive selection = IRBIMHC—7%i&E; Negative = B Si/E X&— AT ER

=. hfl=
Q@ PPTELEES
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Hiia
Lecture 1 Summary: Einsteinfiti / fiZ5#ICNS / $842 75 58fl / Doogie Mouse / ENS
Lecture 2 Summary: Stimulus — Receptor Potential — Action Potential; 475352
Five Principles — 18RS EEMNM S, Lecture 1 HEET 7 /1!
Centralization & Cephalization &R i3 (G Z ! ZFZEZ behavioral complexity
X &R =2 EE / kAt =RKER MmN+ ZREECNS)

RS

o Einstein's Brain: RIfilt+ (inferior parietal lobe) X 15%, B&[E]&)34/>

o Neuron + Action Potential (£8{F) + Synapse: FEZff=Gap junction (1R), tF=ft
=Neurotransmitter (1€, BN AKZE)

« Synaptic Plasticity + Doogie Mouse (Nature 1999): NR2B 1¥58 % >]iC[/1858

o ENS/B#Z RS "second brain", 2-6 {227t

o PUFREBEIIFE: Receptors — Transduction — Receptor Potential — Adaptation

« Tonic (Merkel, Ruffini, 1€i&[) vs Phasic (Meissner, Pacinian, 1Ri&RN)

« Labeled Lines [EN

o 2021 iED/RE: Piezo1/Piezo2 (REFAMTZIK)

« Vision: Rods (F&J¢) vs Cones (B%2); BMR = Tt s4; E&MR vs AR (Francois
Jacob 1E1Exhb)

 Circadian Rhythm: SCN Eici##zgs, per ER&, 2017 i501/R%E, redox clocks

o Parasympathetic (Rest/Digest, ACh) vs Sympathetic (Fight/Flight, Norepinephrine)

o HPA #: CRH — ACTH — Glucocorticoids (1 1®#l%l); Cytokines #l;& CRH FiX

e Insulin = E—FEMIBRIHE

o {KRiAT: PO/AH, shivering vs non-shivering thermogenesis

o BB R Amygdala (18), Hippocampus (i2]2), Hypothalamus
o Oxytocin: 9aa X, "bonding hormone"

¢ EFAR (REHFH)

o Q6: IHILEIYIR M/ TRUE = Cytokines stimulate CRH (457 FUs = T IR0
CRH, 3Fi&sg! )

o Q7: IEWPIRIT /M effector = hind leg muscle

o Q8: Bt FE L = gap junction

o Q9: LIMEL RN TI1E = circadian rhythms

o Q10: BE#42 = Sympathetic + Parasympathetic (& cardiac/smooth muscle,
intestinal peristalsis) — A& somatic!

« @ [GZ{: Centralization & Cephalization BRI (FRESRMAEE, MRSI/INEES
WENFMAMAI/ZEFINAEE) 3 Synaptic Plasticity

ZIDARTEEE
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X
Centralization
Cephalization

Synaptic Plasticity

Sensory Transduction
Receptor Potential
Action Potential

Sensory Adaptation

SCN Suprachiasmatic
Nucleus

BgTi1E  Circadian Rhythm

fatez A ENS

4t

TRMLEZ  Sympathetic

B3R Parasympathetic

%

HPA%H HPA Axis

&R Oxytocin

KIBRE Aphasia

L = SperH

- BEWEZ =

—a)iE
HATREPREGX -BF5N
WAL ERRET-MEREECNS

RpkE2 KT RE=2>]1C ¢ EM (Doogie
Mouse NR2B)

RBES-BES

mEAE (IFEETT), RIEEGREAIEA
25X (all-or-none)

FFEERIR T I Rz B AR
TEREMHEREERS, Bif-TEREK

~24h AR, perEEIEH (201775XK)

"SS_RH", 2-6{ctZTT

Fight/Flight, Norepinephrine, 1/I0\ER
Rest/Digest, ACh, |/I[\ER

CRH—ACTH—Glucocorticoids, & &Nl

QaafiX, "bonding hormone"

Broca's (REIRfRBEIR) / Wernicke's (REIR{ETLE

X)

Sympathetic + Parasympathetic fiff (‘& somatic! )

o BEBRAZEREZT (BERMERERA! )

o SCN IEIf - REREBERTE (IFES zeitgeber! )

o HPA#f: Cytokines #lli#f CRH, Glucocorticoids 2 &i&iNEl (R21E3g! )
« Receptor Potential 38E R, Action Potential £ — B ZEE!

- ROHE=HW—TFOREHE FE2ELRIBRSIER! )

9. EMZF

BEER

@ PPT
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i
Lecture 1: B AMIER / 4 TMEWISE / S AE / HARE
Lecture 2: \EY#H MM IUAREN (GeE1ER—GOE / [fittiiad) / R+1 / FFiEtEin)
Lecture 3: &1t 1848 (Adaptation « Natural Selection < "Descent with Modification" «
DNAZRZL)
Lecture 4: =2 )RR 1874 (Phenolics/Alkaloids/Terpenoids), Morphine/Endorphin

RS

« Double Fertilization — #FiC"BERZEIE"! : 1HBETF+II->EF(2n) + 1HFF+P R —
FEZL(3n), A THEFRER—TEMHl

o AEMBNEEYEZRIEY! (MM HIR/ERHBIRSE Elysia)

o Darwin J&ft: Variation + Heritability — Natural Selection — Adaptation

o GOE /| KEEMH 5% (cyanobacteria) 5|

o ZHREMWET: B (>C5, >8HM, FEER) / £ (SN, IBH/MHR) / B (KA
e, EER/ET)

e Tu Youyou / E& % (Artemisinin) 15

e Morphine — Endorphin — &4l

o Z5F%i% MCPA #ll

e Meristems (SAM/RAM) — 1E)AR G FEE K vs i E E A5

o HRARE: BEFMAN) — BFAE2N)

¢ EFAR (REHFH)

o Q11: LMHEIESS T = limits genetic variation, reducing adaptive potential
o Q12: fEtiERBEENASIAE (2K ) = Cuticle formation (R FER LK D FiK)
e Q13: "Common ancestor" & X = ancestral population from which multiple lineages

evolved

o Q14: RNA X5|JF DNA #94F1E = RNA contains uracil (U) instead of thymine (T)

o Q15: MR B MEZRER N = meristematic tissues remain active and
undifferentiated

« @ [IZEH: Plant vs Animal growth/development TUEEIZ (FMEZRMEES) : (1)1EY
BREFFEE K vs i) BHIBEIE A EY (2)Meristems=R 9 L AIEIFES 2 (3)shY4ERE R HY
BER @)BEARK=-EEEMENIFE

RIODARIBIRE
2254 K —4a)iE
HARE Alternation of Generations e F1R(n) o FR2N) & (B4 MEW
4HIE! )
X2 A5 Double Fertilization 1$EF+II>EF(2n) + 1§55 F+HRYHH—
FAZL(3n)
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32 3 —t0i%

DHEELA Meristem SAM/RAM, RBFERBRARDH-IFE4E
B

i K Gametophyte BEn) St

BFK Sporophyte —fE@n)Z Mttt

B Ak Natural Selection Variation + Heritability —
Adaptation/Extinction

BRE Cuticle ERIRIFE, BhlE/KD ik (BfExEE
)

RER I Secondary Metabolites = RZE: DEE/AEMEEZE, BAEITHEE

Y|

AEMNEH GOE 155%™ 0, ~20{2FR]

HE1E% Common Ancestor FiB B2 = a0E5cMEE

RNAttSE  RNA World hypothesis RNAZEE 2 fEF+HEMINEE (198918K)

1t

LUCA Last Universal Common FrE 4 Ve EHBS

Ancestor
%Ihbl

« Gametophyte (n) §225 % —fZF | Sporophyte (2n) JFZ D H-1EF
o BF(2n) = 145F+50 | FFZL(3n) = B1BEF+FHRMAE (BE—EHHL! )
« Terpenoids: >C5, 55 % | Alkaloids: &N, IB3IH/MEHEE | Phenolics: AR, EER/E

]

7

L S smPaRH

s FEMBEXASEMAMEE! HAHA/EZKHEIRA)

o WEZBERETHERFMAHF, ~2EH (BREFAK)

o Bt FETML = DNA mutation, A~2"protein disorder"!
« TMFIESE = RHEIEELER (REENEES)

. 1'!1‘tx§—1‘ﬁmﬂ'\]%4’l\52|§4qﬁf (B 2! )

£ E%{ﬂlu\;
@ PPT Final Summary (Lecture 4)
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4L

EApud

Lecture 1: Genomes ~3B bp / =f{DNA; J”JF ERA R
Lecture 2: SBINIERR / Kleiber's Law / BIRHIE / A&
Lecture 3: BRIV (IUBF/ IR H L EIE)

Lecture 4: ANN / Attention#/L#ll / F513)I| 2k SR B

RS

o =ADNAMREFILE (Lecture 1, 2, 4 tJHH])

o AZEEMFH ~3.2x10° bp, 3 CRITICAL for genome assembly

e "Any function (I}&E) is a function (ERZX)"

- EIRNE + FHIBL! B2 EMIEL = 54K (dx/dt=kx), Turing = Reaction-

Diffusion — 2&4X
o Kleiber's Law: BocMA(3/4), 15\Bk~10° /X
o SBINMER / "More Is Different”
o ARG — IS (BIRTI1E Per/Cry, “HIEHRE Cdk1/APC)
- BRNEIE: DE TSP/ B SEEMMN / #Ht-BRAZBMNK
o ANN: TTR=f7T / N=Rf / WNE=RHEE
o Attention #Ll: Q/K/V 5&%‘:73, ZEEN
o AlphaFold = SREMEZML (NOT expert system!)

¢ E@AR (REHRD)

o Q1: X TERMERIEIRILE = can explain equiangular spiral (RgE! )

o Q2: WEE L RfR /R = Travelling salesman problem (TSP)

o Q3: Sanger NIF EMiii% = determines locations of A, T,C,G in DNA fragment

o Q4: DNAIF AR IEfETRIE = Third-gen has higher read length

- Q5: EIRBIE#IR L = Alan Turing

o Q6: ANN 1EFfiiii% = All of the above (AlphaGo/ChatGPT, 7 mAZ iR 7T, IR fit)

e Q7: Sanger $8i=1%/% = read length longer than ALL other technologles (=Z=RE
<! )

o Q8: HGP EE 15X AN = read length too short

o Q9: TARIBIAEE N2 network motif = appears in many different biological networks

« @ QW CanAlreplace humans? FHE(ISEESZBAL
AlphaGo/ChatGPT/AlphaFold) + REI(AIR TR, ZTEIFERE/EHEN/BERIR, narrow
AlIZAGI)

A

(42}

BRIDARIBIRE
22574 FH —a)ig
E&XA Genome AZ~3.2x10° bp
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=1{ PacBio/Nanopore

L S smPaRH

 Sanger # LEFRAERAIERRK (
. ERBIERELE

o Network Motif XBEENX = EARMBREELHI (F2

o _RNFEAFEENBAREREBMRBEHE (F=MK T2T)

B9 ¥, TPCR, RFHBE, RKIEK

22574 FHX —a)iE

Sangerill ~ Sanger Sequencing R IEE, dINTP, —€, SHREREE

52

NGS Next-Generation F1TMF, PCRY1E, S@ERIEK, —1
Sequencing

= Third-Generation Seq B9 F, ItPCR, thf1Z K (PacBio/Nanopore)

E R IE Turing Pattern Alan Turing 1952, Reaction-Diffusion, PDEs—

£

plSdin Negative Feedback 2 Fi1% 8 B —oscillation

(£ TN Network Motif EFEEYMEPES HIMNERTT

SERINE R Emergent Properties B (K>E4 2, "More Is Different"

ANN Artificial Neural R=MZTT, B=5f, BT
Network AIphaFoId/AIphaGo/ChatGPT

B Ant Colony B EE-ARIRTSPEZ o
Optimization

Kleiber®  Kleiber's Law BocMA(3/4), —4EIL\Bk~10°

#

SER SN Attention Mechanism Q/K/V, self-attention, multi-head

il

=NFRE
£ AR R EK
—f  Sanger (& 1E}%) ddNTP, S E, RE=Z ~1kb
—fX NGS (lllumina%) PCRY &, S@2, HiEk ~150-300bp

>10kb

=fEKR! )

EfRRESAIEs (ISMSIE=fa B4 K#)
« AlphaFold # Expert System (ZREMHEME! )

Aefsz ! )

o Expert System = #NIIREI (Deep Blue) | ANN = #3EIK5 (AlphaFold)
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@ ZEQEWER

# &R BEAME
1 EB IVF-ET = AHEAR

1Y BEEFHRE

LKA (F+3R)

ESHER(Induced ovulation) + {KFMNZFE(IVF) + 2 HE
ARBA1EF(In vitro culture) — Edwards 201012 —
HRSN=E& K (~30%)

iPSC(Yamanaka 2006, OMKS, K3 +EEH) —
CiPSC(XBR% 2022, /NP F, BE) — 2024lmK
SR (1 BUREFRTR)

2 %% Innate vs Speed(min-hrs vs days) / Specificity(PAMPs vs
Adaptive = KX unique epitopes) / Memory(no vs long-lived memory
7l cells) — R EH
5 Anti-PD-1 #l FEREEPD-L1—T4RIEPD-1—-3HI bR — TS
+EI7ER 2 BIfFA=-MERRERN+RESEEERIHE
HA4R
3 fix®l  Centralization &  {TREREIFEX / SREHEZM=[R15 / EP =S
= Cephalization BE | kA= ER—RRTMA+ERILECNS — F
4451
5 Synaptic TE X (SRARIM4BBERT B]Z2 1Y) + AL (IR EE /5 kR el
Plasticity ZEIR/PSPIRE) + Z26I(ZWNZE/F1ES) + Doogie
Mouse(NR2B1&5%)
4 fE¥  Plant vs Animal (HEMARSFEE R/ EREE (2)Meristems=7<
growth DHABITED R S)HIHAREEIS BN (4)154
ER=EE LB KR )
5 4{Z CanAlreplace FEABSEESBAZE:
humans? AlphaGo/ChatGPT/AlphaFold) + & E(AlZtool, TtE
IEEBAR/BIE H/BFEEIR, narrow AI#AGI) + 4518
NFEE
e aX
3.2x10°bp  AEEREAK/N
~1,000 bp Sanger 1E1<
~10° Kk s —4 DBk ST (Kleiber)
3/4 Kleiber's Law 15%8 BocM?(3/4)
~1010 AESHERIE K (B+T)

11712


af://h2-35
af://h2-36

aX
BASZIEERINE
BHhitEZ)L (Edwards)
Yamanaka iPSC
Yamanaka %2 (iPSC)
A% CIPSC / T2T B E R H
Spemann %% (SMO)
Alan Turing B R B EH&EE!
W AEDDTRER

ENS #HZ T =

12/12



	生命科学概论 考前速记（PPT重点版）
	一、发育生物学
	🔴 PPT 总结要点
	💥 教授反复强调
	🎯 考题方向（来自样题）
	核心术语速查
	⚠️ 高频陷阱

	二、免疫学
	🔴 PPT 总结要点
	💥 关键 Nobel 奖时间线
	🎯 考题方向（来自样题）
	核心术语速查
	易混淆速查
	⚠️ 高频陷阱

	三、脑科学
	🔴 PPT 总结要点
	💥 教授反复强调
	🎯 考题方向（来自样题）
	核心术语速查
	⚠️ 高频陷阱

	四、植物学
	🔴 PPT 总结要点
	💥 教授反复强调
	🎯 考题方向（来自样题）
	核心术语速查
	易混淆速查
	⚠️ 高频陷阱

	五、生物信息学
	🔴 PPT Final Summary (Lecture 4)
	💥 教授反复强调
	🎯 考题方向（来自样题）
	核心术语速查
	三代测序速查
	⚠️ 高频陷阱

	🔴 五道问答题速答
	数字速查


