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CHREAFE” M CHPIERA T, WEM S, RN, MRS, RAE 21 AT R b
FFHAT .

WA EYELHER

16, y is the evolution of photosynthesis thought to have favored the subsequent evolution of
oxidative metabolism?

02 became abundant in Earth’s atmosphere as a result of photosynthesis

17. ince phenylalanine residues are hydrophobic, they would probably be located in a helices
or B sheets within the interior of the protein. The loop regions connecting these elements of
secondary structure would be expected to contain hydrophilic amino acids.

Yeasts are surrounded by cell walls; animal cells are not

18, Aspartate is an acidic amino acid that interacts with basic amino acids in the substrates
of trypsin. Substitution of aspartate with lysine (a basic amino acid) would therefore interfere
with substrate binding and catalysis.

The refractive index of air is 1.0; the refractive index of oil is approximately 1.4. Since
resolution =0.61A/1n sin a (n is the refractive index), viewing a specimen through air rather
than through oil changes the limit of resolution from about 0.2 wm to about 0.3 um

19. One advantage of the T4 bacteriophage in the study of molecular genetics is the fact that
its genome is 20 times smaller than that of E. coli. How much smaller is the genome of Rous sarcoma
virus than that of its host?

The genome of Rous sarcoma virus (10, 000 base pairs) is 100, 000 times smaller than that of chicken
cells (1.2 billion base pairs).

20, What is the genetic map of a locus containing genes x, y, and z? The frequencies of recombination
are 0.5% between x and z, 0.2% between x and y, and 0. 7% between y and z.

The genetic map is

21, Many of the drugs in clinical use and under evaluation for the treatment of AIDS are inhibitors
of the HIV reverse transcriptase. What reverse transcriptases in human cells might also be
inhibited by these drugs? What would be the consequences of inhibiting these enzymes?

The cellular reverse transcriptases that might be affected by these drugs include telomerase and
the reverse transcriptases encoded by LINE sequences. Inhibition of the LINE reverse
transcriptases would not be toxic to the cell, but inhibition of telomerase might interfere with

the replication of chromosome ends.

B AT

AT

v ORRE RS TN, W B A RO BB I .
. HeLa Mg RAPIM P22, Ef12 1 .

. AUIRE AR MM EAERNEAR o (BERERGEAS. W RREA)
- HOEREPUAOE IR A0MAESR 2 I ECRTE R A S R RAERA .

—_

>-J>CJOL\3>—A

2. AR

FAEP%E B8 (scanning tunneling microscpe)
2. MMt Ceybridd
3. JRf7ZAC (hybridization in situ)
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WL LA B %S (Laser scanning confocal microscope)

A IR SEF AR (time lapse microcinematography)

1795 (cell culture)
kA& (chimera)

. (1) knock out, (2) knock in (3) cell line (4) cell strain (5) cell engineering (6) cell fusicn
(7) 58 A (8) WAAMA (9) {72448 (in situhybridization) (10) %5 A (11) SEM(P58)
(12> PCR

9. M. AWM. JR/ERT. BRATUAL AN, AT, . SOM RN .

3. IEFEL
1o HAHIE ) e f A2
(a) HW—A
(b W—%

() A

(d M

2. cDNA &R
(a) 4NBEFRI DNA 431
(b) FUREFAAR G DNA 7)1
(c) tRNA ] DNA % L
(d> mRNA f] DNA % Il

3y AERATIRBOR T, i Rl A0 I T R
(a) EEIARRE R OE
(b)  ZIGhR L IHTAFT A HAR
(e)  RAEZEFERE TR P AN BEAF I R i 6 25 22 200 M ok 1 1 i 5 4 i
(d) ARG A AE R TR A h A SR E T

4y BNWIIE R A RTEAR SN TR AT R I AEKAT 2
(a) AETCPRIIE
(b) (EARISETRFMT, AETLMYH
(¢) ANReTCHRHETE, HIITEAEC S PR AR R 5%

© N oo oo

5. IEH MR IR P ERIEFRAANE TR NI, EER BN L&A
(a) KEZALER

(b) K

() AKKHF

() Y%

6. LAY NE Y e LS SR AR 1) HL B A
(a) MBS e

(b)  FAREH 5L

(c) s

(d) e EHEE

7. Wilson ARG WAMEE NHT I, Zeihlian Bk K b ae WLE
(a) P

(b) btk

(c) B

(d 7

8 TEERANANAE P B R RIS, ALl ¢ ) SE

(1}
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(a) Southern blot
(b) Nothern blot
(c) Western blot
() JEA o FHAL

4, IR

1 BT A S BRI JIRR . veeeeeermveeessmrneeensnuneees D)
2. WAL IR E IR Y TR, WS Z B ARtk DNA X BEI AL &, FRON A7 2%
ﬁio ..................... )

oMk Aok R R OR M OA R WM AR EEZRRWAE KT MR EA
JE, sesesasrsessornrsiossenansiesssnatssossenntssssannseses ()

40 M R oE R OOt R E R E B R RN RS A ME L
[lJ o weeeessersnsnneeasanneanantniteteeeee s natereeaeeseeanaeaes ()

5. UL I T A, ATLUERAB AT DS, ooeeeeesssseeeenenns O

6. fE Dt W B N M H BE 10X, W BT 40X R BT BE AR B R M v, LR K A w2
10X AQ=400, +vevervrearesrasassasaeasrnsnanes ()

7. G G RTRR AR LR o wvvreeeesreneeasnsnnessnisreieesnnineeas ()

8. It S B A HL T Bl B A 0 AE T A IR BOR A O KT, BT DL AR BB 1 40 ML 45

>t
&
o

] 25 A8 -

B =g E R AR F TR REH A

FE G2 B I RS R . MBI R 2

FL SO 5 15 U I 5 A i B ] 3 S ] 0 ?

I CIRERTS 25 NIHE - NEEEY S NITE R

et R IR AR BLAE S J LA B A D IR 2

G A AR 1) SR B AR A S IR 2 IR U B SR LA

T B0 ? T B0 ? —H S MHE?

B — 0 B AL . Ak ZORIA TR R 2k

AN Mml A AW LR TR TS T TR A 1 R

. DNA 43 XU g 5 KA R 20 [ B A B2 A2 2 2

- AWM FRAHEAR Y HRTRIR?

. BEAEADMRAR P I AR A 2 A BAT SRS R 2

. ZEERRSE LAY ATV PR A7 B 2 WA AR R A0 A QTS B s G R

- A B 2

- PR AR D eI TR L ?

L OEZS R R IR I R SRS . CRORIBERAEMIIT 1999 453 T A4 2 B A D
17. Gfa 4498 F (Smears)  JEA (Squashes) . /M EIbRA (Mecerations) . FlESFAsA (Hanging drop
preparations) , JFIAS ARG A=A 2 R N o

18. AR FT 12003 4F 1 H 28 [ 12:31:

TR — AN B DAL ¥ 350 3 F 370, anfi]  Be 3812% 4 KB Tl 2

RE: 1.RACE:3" -RACE B 5" —RACE, & /R GRIBHE 43 T, J5 B A 15 N L C e id 1

2. FI4% DNA SCPE bk R IR EE40 )3 91 5 SC)% v 1K) GENES BEAT 23 T- 2438, 244852 1] SSDNA B RNA/DNA, i85
FI) PROBE, Bk BHYE A B, 2 0L B LR RN T2 R a5 3Eat JboR AR AL, 1999;

3. &I PCR: WA TISE SRR TR R EE (1) Rl HARAE 1998, 107-109.

BT A AP 7. BARERAE R 3]” 73 F CLONE3” 455246 5 b 24k,

O© 00 N O U1 ks W N = O

e e e e e e
S O s W D= O
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P =g

2246 2003 4F 1/ 28 [ 21:08:

X TR —Fp 5%, A R R T SMART BoA, AE1E W A rTLL?

XFTIRES 2 Bk, Jiii i) 7, B cDNA SCHE Hh i H ke ity B Rt — 7 o A K IR ik R e
FANEK SMART BiA, RACE 5424 T 7 % 3% (1) SEQUENCE.

FUiIIR% DNA SCPEALHE INTRON. BV &4 K01 GENE. A2k DNA Bl DNA 32 MGBTEEIR I8 H K GENES [#)
TISSUE I CELL 143 5 Hi 1) 50 RNA B mRNA s 55 ji. — AN I T CDNA 17 A SR FH 2 3k 34 2 1) 75125 CLONE
NEEAR, DNA SCE A AT 3 v) 7

2%

FEALE K E T 200342 A 1 [ 17:29:

PARTERERAERR BRI R /FHOR TSBN: 7801571118

i SRS ARTEER R

Fadfd LA ARG, AT L.

TREMTIVEREAZ T IR,

19. BEALERFT 20034 1 H 16 H 22:49:

A AR A2 T2

RE: JisC41HAR (Flow Cytometry, fAiFk FCM) A& 20 tH20 70 SRR AL A 1K —lxsh 20 i fr 47 B R 4k 2 ok,
WKV, P4, DNA, RNA, PROTEIN, Hi i S5 0EAT PRl & ) 23 8RB R,

JE IR 2 BV A WA P ) 3 HCAN M, — AN — AN b AR CE e WA DX, A A Al W DX AR B S, X
L p 55 AR IO, G, SERICE AN L A BB A, XS4 5 mT AR &, A7 6k, WA, TS i — 571
L (R BRI 2R R e DR, K S 0 5

SO AR RS0 g T MR SR BRI ABITOR A 1992

20. ChaoYue

T/ /faint, ,, , FH—ANER. O TRL)

A, A TR T .

DNA/RNA. DNA/DNA ZeA% ()43 1 Femt 2 il

RE: A/U, G/C BHAERCKT A/T, G/C TEERCHT .

21. zhutou {4 J& RT-PCR

xianghaimei:RT-PCR (reverse transcription—polymerase chain reaction) is the most sensitive
technique for mRNA detection and quantitation currently available

A - e % PCR HR

SE193) RNA, JRIE R DNA, T PCR

22. feisays F:: piPRIEI 2

VI, AT AR 7 R A ?

RE : 5 I BE PR 25 A H )R FRAGMENTS i A— 4N GENE A Ay it b i = 1, I H (¥ GENE

SR FRRFILKE GENE 4 A /N VI T2 0 r, S 40 i P )5 DAL [ 95 B A8 5 1) GENE. BB (0 44 L I
A H [ GENE. IX gl 2" H PRIRRR ", W T TR 3 DR R IA AR A D RE.

252 B AR EIAN A 22 WA A S A 2

LI Y-$'&:

KA ) AT — A B EAR SRR, B A

23. liulangl979 S : PAN G T 2E () )

L EJn—HaP BE, WA AE H O RNA B DNA il 55?2 (Rnase/Dnase, & #fERETHTED

2. T g b R — R e ZE AR Hh B 2k? (Gene knock ont)
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3. WX M R MERZ TR AN ARAR G A% R

24, AEH T KRR G AT AHLBRL CRUEXT DNA 4557 0E 7 ANKS RNA
JUIAN SRR AE TS (R T D

i ARG AT A HUEARAIE XS DNA 455342 A RNA.
AMEEHI AkE ARG, ROENt A, TEEAtA?

biosphinx R4 _FAG M,

HERNA SERKIR T, 5

PSFL—— PSHR—BIR, JHREIEE, DR AR -
AR BEA AT A% 5 K ?

Pt kiR R,

vhasdu Pt EFAR IR SN R A K A= AR OISR I, R (0 S 20 RN, P2 RIESE . A2 4.
FERI RN Sx AN A 2T 20 35 1 A0 LB ¥4 70 7K At

e e I NITE RN

25. . blueki =8 : ARG NI FEAR Y 1E AL FEIE

B8, KEHCAE T,

12 S ARG I SR AR AT 18 PO TE A e PR, 255 .

26. You are studying an enzyme in which an active-site cysteine residue is encoded by the triplet

UGU. How would mutating the UGC also encodes cysteine, so this mutation would have no effect on

enzyme function.

UGC also encodes cysteine, so this mutation would have no effect on enzyme function. UGA, however,
is a stop codon, so this mutation would abolish enzyme activity
27, tarting with DNA from a single sperm, how many copies of a specific gene sequence will be
obtained after 10 cycles of PCR amplification? After 30 cycles?
The haploid sperm contains a single starting copy of the DNA sequence. Each cycle of PCR amplifies
the starting material two—fold, so 10 cycles yields 210, or approximately a thousand, copies

Amplification for 30 cycles yields 230, or more than a billion, copies.

28. You have cloned a cDNA of unknown function. How could you experimentally determine the
subcellular localization of the protein it encodes?

Antibodies against the protein could be raised either by using the predicted amino acid sequence
to generate synthetic peptides or by expressing the protein in bacteria. Fluorescence microscopy
could then be used to determine subcellular localization

29. You are interested in identifying the amino acid residues that are important for the catalytic
activity of an enzyme. Assuming you have a cDNA clone available, what experimental strategies
could you use?

Mutations of the amino acids of interest could be produced by in vitro mutagenesis. The effects
of these mutations on catalytic activity could then be determined following expression of the
mutated protein in bacteria or eukaryotic cells.

EQUE ) IRSE Y TR ]

1. 24l

1. BE= (glycocalyx)

2. BilE#4EH (phospholipid exchange proteins)

2. B
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ABO Il L5 ) R 52 A2
a) MR

(b) Wk

(
(
2.
(

c) JRE
&> IMmARE

JIELR A e W RE AL 2
a) P

(b Jruji

(
(
3.
(

©) I REAANE
d) A

Z A RIBHM A E A
a) IKEHEE (kinesin)

(b) BJjEMA (dyneir)

(
(

O 0 9 N L A W N = W
M v 7 P P P P v P

—_ = = =
W NN = O

paa

(=

c) tauEH

D WELGEN 2 (MAP2)

] 25 A8 -

VIR EE AR ZE MR IE S AT 4 7 SR SRR S e AR B D e A AT AR R ?
MR AR 1 ? BEATEE T LM 2 0 NS A 4 5 2
TR I A AT A2

20 M AR LR LR A R 7 ()

A MR WL T (35

HMESTIA R 53§ G580 A2 DR At 42

VA M HEE S A T R T DX e A 2

FHA 20 N B 5 0 T A P B AT A A D ORI D)

~ AN TS PE AT F S IAE W ? IEAS B [HR7R]1. IR IS, P82; (2D Stttk EHIA

+ TRIR I 2R P74-P75

A A AR R 2

AR IR B FE R RS 2 (PT6)

- ARV IR BTN A E IR AT A7 OR RS BT 1999 MM (A FEHRHA-D
(1> A B NG R B ARSI T T 55+

(2) JRRUERF EBERIR AN, DME AT (8 R AR B D fE s

(3) AEWBERNE T CREIIE ) RIS LA 1R ] A f 5 5

(4) AW I RS IR PR 5 (R W R P AT 2, BB IR AE S B N B, DGPR3 AR 26 A5 A
A T R S

14.
15.
16+
17.
18.
19.
20.
21,
22,
23.

FAI Bl B R T R B A2
0 1 ) A P R0 200 L A P T3 A (1 B A A G 2
VEWETE 1 (clathrin) 5 IBE3E 4 (1) FE A RE Q04T 2
YU IS A Ry a7 LA ) A
fEREISEE . BIEE . RARE N, B, 2. Bk FHREHNE R,
DA Na+-K+3 A1, Ui W] <F8 704 50 28 M6 dn b TR0 A6 H Jist 28 B SHCT 4 A v 1) 2 S
I N AL FE I JLRN R 7 S a0 I A BT RS T ik 2
I N BAT R LA 2 AT TRk ?
ECELEN ) FEIRN AN T (1 40 1 5 N6 A0 25 R 1) St ) A
liuguangming = /8 : 5 i [X 3ok
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KFTF: 20024E 11 H 10 H 10: 45

s WA R S BRI 4 A B R ILE BR BT N-0i 5 5 IR AP IEAE AT 14 AN BKPEIRBL I 7 Be & &
25 NEILIBIRIE,3 B 16 NMEIERIRIE 4 Bt & 10 ANEIEIBRIRIE 200 RIR AT nl a0, LB Kk
1k I I DX

AP BEA D SRR I, a B2E 20 NASEIR, B 318 10-12 MIEIR), X7 754 (10 247 10 Mg Jk
FRIIIREL, (IR — SR B U AT 4 Sl # Wi

RE: 14 Mgk B H:

PSIEC I a #RIE 20-30 DMEIERR, B I8 10-14 DNEIEM BAEK HOR B U] AR g [EWRLY: m
HHRAL 2000,

I AT G 7 B a-Helix, VU B B-sheet strand.

3 B 16 DNEIEIRIRIE AT LA 3 BL B-sheet strand ) N 2 > AA REDUES ] B 78 54k, iX A4l af {145
E-->MIN, il & 18 25 B L 2.

SEBRTG UL AT 6 5 A A e Se LG N BR R A SR /K A BE T 1) AA REDUES 1 842 b T HAth i) 0%, B mT e e 41 A
PROTEIN [ 2 {07 - K AH LA .

FRMGAGE 15 53 Hb =A™ (] (FRAA B S5l T):

1 PCR JZ 5 AT %) DNA /72

MARTLL R P S SANGER INysis—Ff AN 2 i SYSTEM A DX Jjl.

2.5 TR AR I B0

73T LSRR E SORF 2R 1T GENES SRAZ 5 Y ] 1A% FROIB AL, (EL 2 1l T M 5 (R R AR I —
I BB AN ve - IR SR A AR LA SRR AR AR, 7 4 £ T PROTEINS &A= B2 i in i i JE R 138 A
F G IS BEE REDIRE, 5 1AW BLUG RFRAF BT AC AR 0 = A 202, e AL 2 18- P A7 1 5 B A
Or TR G AN IR T8 A0, 53— L BRI b 7310 T RE I I R 0 A g, T AL G 1 B A — 2R 3K
AN IR A 1 R

3.Eastern Blotting J& {14 A?

SEARIHAT NI Dot blot 54 Eastern blot, A 4 H VU AL VU R A AZ Ml 152 IR R, T RE2 KN
A T EVYALT A RERA ARG, Wik ik, K Dot blot %24 Eastern blot i 1 A% 58 2 4 -

%52 DNA 5 —Fh2¥58 Dot blot. X5 Southern blot SE4 A M —Fh AT ik, 2448 M AR L 52 3L /)
Genome DNA, Probe 1 LL/Z/{l DNA 5 RNA. DNA RNZH AR K B4 s RETERIRET 4 I b 55 ¥R e BEAT
24, liulang1979 8375 B BEAT

- EYIIBEAER BRI AL BT R, T RE BT A di ?

RE: 7N fMAAHRISL T AR S 1.

Z W] A g YR mEUL AL 2000.

25. ebblood R ZLHET LAl

1. BTt R R R P B R T F) 5 RS0 A7 A 40 B ST 5 T A A A A I o 2

2. abo MMFIR A ARE ., F—AP L —2EGHF-25EA

3. FAZANE R 3 RIS U AT A

4. greenmoon AR ] — T & Tk I ] /i

BPRLAE AN T Al A 5 R 3 2 2 M o () ST EIE R ORI B XA M) SR ANE L. MEEERE?

26. What key molecular characteristic of phospholipids makes them the basic components of cell membranes?
The formation of stable membranes depends on the amphipathic character of phospholipids

27. What would be the consequences of incorporating porins into the plasma membrane instead of into the outer

membrane of bacteria?

www . kaoyancas .net



www . kaoyancas . net

The presence of porins in the plasma membrane would allow the free diffusion of ions and small molecules
between the cytosol and extracellular fluids—a disaster for the cell.

28. The concentration of K+ is about 20 times higher inside squid axons than in extracellular fluids, generating an
equilibrium membrane potential of -75 mV. What would be the expected equilibrium membrane potential if the K+
concentration were only 10 times higher inside than outside the cell? Why does the actual resting membrane
potential (-60 mV) differ from the K+ equilibrium potential of -75 mV?

Given Co/Ci = 10, the K+ equilibrium potential calculated from the Nernst equation is —58 mV. The actual resting
membrane potential differs from the K+ equilibrium potential because the plasma membrane is not completely
impermeable to other ions.

29. An important function of the Na+-K+ pump in animal cells is the maintenance of osmotic equilibrium. Why
is this unnecessary for plant cells?

The plant cell wall prevents cell swelling and allows the buildup of turgor pressure.

30. An anticipated problem in gene therapy for cystic fibrosis is that normal CFTR genes would probably be
successfully transferred to only a fraction of the cells in the patient's respiratory epithelium. How is this potential
pitfall affected by the presence of gap junctions?

Because gap junctions allow ions to diffuse freely between adjacent cells, expression of normal CFTR in one
epithelial cell would provide a functional Cl- channel to its neighbors.

31. What is the importance of selectively targeting different glucose transporters to the apical and basolateral
domains of the plasma membrane of intestinal epithelial cells? What is the role of tight junctions in this process?
The correct localization of transporters mediating active transport and facilitated diffusion is necessary for the
polarized function of epithelial cells in transferring glucose from the intestinal lumen to the blood supply. Tight
junctions prevent the diffusion of these transporters between domains of the plasma membrane, as well as sealing
the spaces between cells of the epithelium.

32. The proliferation of thyroid cells is stimulated by hormones that activate a receptor coupled to Gs. How would
inhibitors of cAMP phosphodiesterase affect the proliferation of these cells?

Inhibition of cAMP phosphodiesterase would result in elevated levels of cAMP, which would stimulate cell
proliferation.

33. The epinephrine receptor is coupled to Gs, whereas the acetylcholine receptor (on heart muscle cells) is
coupled to Gi. Suppose you were to construct a recombinant molecule containing the extracellular sequences of the
epinephrine receptor joined to the cytosolic sequences of the acetylcholine receptor. What effect would epinephrine
have on cAMP levels in cells expressing such a recombinant receptor? What would be the effect of acetylcholine?
The recombinant molecule would function as an epinephrine receptor coupled to Gi. Epinephrine would therefore
inhibit adenylyl cyclase, lowering intracellular cAMP levels. Acetylcholine would have no effect, since it would
not bind to the recombinant receptor.

34. Platelet-derived growth factor (PDGF) is a dimer of two polypeptide chains. What would be the predicted
effect of PDGF monomers on signaling from the PDGF receptor?

PDGF monomers would not induce receptor dimerization. Since this is the first critical step in signaling from
receptor protein-tyrosine kinases, they would be unable to stimulate the PDGF receptor.

35. How would overexpression of protein phosphatase 1 affect the induction of cAMP-inducible genes in response
to hormone stimulation of appropriate target cells? Would protein phosphatase 1 affect the function of cAMP-gated
ion channels involved in odorant reception?

Protein phosphatase 1 dephosphorylates serine residues that are phosphorylated by protein kinase A. Cyclic
AMP-inducible genes are activated by CREB, which is phosphorylated by protein kinase A, so overexpression of

protein phosphatase 1 would inhibit their induction. However, protein phosphatase 1 would not affect the activity
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of cAMP-gated ligand channels, since these channels are opened directly by cAMP binding rather than by protein
phosphorylation.

36. Protein kinase C-a (PKC-a) and protein kinase C-g (PKC-¢) are two different members of the protein kinase C
family, which differ in their regulation. PKC-o requires both Ca2+ and diacylglycerol for activation, whereas
PKC-¢ requires only diacylglycerol. How would hydrolysis of the phospholipids PIP2 and phosphatidylcholine by
phospholipase C affect the activities of these different PKC family members?

Hydrolysis of PIP2 by phospholipase C yields both diacylglycerol and IP3, which signals the release of Ca2+ from
the endoplasmic reticulum. PIP2 hydrolysis can therefore activate both PKC-o and PKC-e. Hydrolysis of
phosphatidylcholine yields diacylglycerol but not IP3; consequently, phosphatidylcholine hydrolysis is sufficient to
activate PKC-¢ but not PKC-a.

37. Dominant negative mutants of both Ras and Raf block growth factor-stimulated cell proliferation. The
inhibitory effects of dominant negative Ras are overcome by expression of activated Raf. Would you expect
activated Ras similarly to overcome the inhibitory effects of dominant negative Raf? How about activated MEK?
Raf acts downstream of Ras in the MAP kinase pathway. Activated Raf can therefore bypass the effects of
dominant negative Ras, but activated Ras cannot overcome the inhibitory effects of dominant negative Raf. MEK

acts downstream of Raf, so activated MEK can overcome the effects of dominant negative Ras or Raf.

B YN BOs S SRS

1, A

Lo RPN R HOC IR T B RS2 R o, ARG BN R, AR TER , IR A 07 AR
ZHI PN

2. ARG SATIUR, WRMME S SFAMMES . M .

2. R

1. NS WNHE (receptr-mediated endocytosis)
2. fH5X% (crosstalking)

3. %Ak (receptor)

4, 15515 (signal transduction)

3. JEFRHL:

L M40 M )G R () SRR S ), RO ()22, JL45H)
(a) BRI 40 M (1 A i

(b)  FALim] BliE e

(¢) RN

(d) AL

2. il shiseid

(a) WEESME

(b ZAFEENEEH

(¢) HHYHES Y #

(D %, #FlangsaE

3. cAMP {EA A S IH B P2

(a) {9071

(b) E—fFfl
(¢) B M5l

(d) H=AfFfE
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4 SRR ORHIE A TR

(@) EEDUMER

(b) cAMP

(¢) Ca2+

(d) cGMP

5. WENERE RIS E A, s
(a) Nat

(b) K+

(¢) Cat

(d) Mgt

6. HIKEEINZ A0 T2

(a) PTK

(b) PKC

(¢) PLC

(d) PKA

7. TR NAIMMY s A, TR REEINE T i
(a) W&

(b) A

(¢) BRI S

(d) iz

8. AT A R I T AR I RUZ R
(a) HAbmR

(b) LR

(o) WK%

(d)  HI%THE

9. 7EMI% (endocytosis) Hf

(&) HWREAPEN, RGNV EN
(b WBR L AN, HTRAEREARBERE B PR, 4058/
(¢) HMIRE. —EEN, 40 FALE
(D Wb —EaEAN, ERRERGREE, # T REE R H
10+ 2 0 ) 300 VR 3 o

() Zrib 9

(b HRBEAHLE G 5T

(¢) [HIBREEHE

(d) =FMAFEEN

11 N BB S DL S R SRR I, il ) SRR LR IS i
(a) 5 Na+Aifkizfin

(b) 5 KAtk

(¢) Y Cattfiftictm

(D BAREAFH ATP Gt

12, Bidr B 2 P T LR 152

(a) fEH

(b) WA YEEA

(o) 4itH

www . kaoyancas .net



www . kaoyancas . net

() MU E N

4, AR

1. 38 & 1 ( channel protein ) X 7E X ¢ & #) % K A & AT JF S I ) R SG H
TR ()

2. EGF % % o v R oz @ | / % A B W M W M

o et ()
3.0 48 WLOBEOBE R OM {5 % @ ¥ 4, DAG ( = & M W omw o> W OF ¥
PRCo ittt Q)

4 ANEER bl X E AR RG-S EERN T AREMAE S E g AE R R
Y 6 )
5. M o T omMmOfFE OHKH M O£ N~ " o4 w5 @M W oz ®W O %

S PSPPSR Q)
6. SH2 SIS RE R IR AL IR = BT . ()

@ oM S FE o om o om oM M 2 K @ o ROt X ® M
o Q)

8. M E A M kR EMERANTH. HMEEOGWKB Catt, 7 1A KB
Catto oviiiiiiiiiiiiiiiie, (Q

9. KEEFHIZMILEIE (integrinde .....oooeeiiiiieeiiiieeei, ()

LD =1 <0 7L O i <1 TR 5 7 S S I 1/ o 1 BT B A A
B o e )

5. A%

L. UHEA FE30E 50 5 A i e i X ) 2

2. YA Na+—K+E I TAERH?

3.V D A B TR A P TR 2 e 2 Ak e (B R IR 3D

4. LU A E H R A A TR 5 )

5. LU AR il 200 e i A2 R 71 2R B 3 A0 R S B AR i S

6. IRIRAN H LA EE 75 SCIAT IR IR ? SR o7 02 (AT (AN 2

7. G AW LR g I S WA 25 A5 5 A T 40 I A T R 2

8. fRIEIAUA Gs MBS S ME (CAMP &%) (FRIEEDE, AHMAEY (B), 2000)

9. i fIE I =Ry AT 42

10. 400K Z A3 AR L ?

11. RTK-Ras 155 18 AR A EAT4 2

12, A ATEABRASTS, A0 A1 257 S LA AN S A IR 2 IX AN S AT A A i Zi Y 2
13. F1 0 A 8 — 1 4 e R

B SH2

HNT: AT BT AN R R

1. 8.

1. F1RbG, TERCmEMA.

2. ) _phage 40K SOS 41l Hu B = 5 7E 41 B N 1) 43 3% 1K & AR 0% ) ,

NEAZ) S F
NE RV I

v MRS (cytosol)

No= N
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+ WIEZ% (internal membrane system)
+ tckhifk (microsome)

« A_phage 4 SOS 4L My

[ I

(O8]

- B

LIS B0 53 PR A A 10 o 40 2
(a)  AXHMAE

(b “PiE/ME

(c) WHMK

(A WA

2. fEREURES S PR AR 2
(a) 5 —6—TMHIBN

(b) LA iy

(c) 235 ARG

(D) HHHHE

3. ERPURMRERAL SN A RN SRR () A R A R R R AR
(a) Wi MR S5 #) (cis—Golgi network)
(b)  HEEEFE (medial Golgi)

(¢) RIEEMELEH (trans—Golgi network)
4. FHIGHMAS T, AR

(a) ¥k

(b) itk

(c) ERhifk

(d) R

5. TERAIA RS, BEAM RN T RS T IIAZ
(a) Wik

(b>  VHTH AT

(¢)  miREEAk

(d) RETHT A T

6+ AT A SRS E L P

(a) FHIHA

(b> T A 5T

(o) miREAk

(d) Mg

7 BT HAH FE LU AT R i v

(a) 51%

(b) 10 1%

(c) 50 1%

(d) 100 L4

8. TFAIMEANEE A 7E rER b5 R
(DB NI £ 1 i

QMR H h

(3) ¥ i

DN

—_
v
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9. Golgi body MR A S BEAE AT 18 T8 0T 21 B SA TG A3 IR TR, 1T AT B 2 1)

a. [R1LNE

b KRR

c. AWM

d. - LT 2 W i e 7% il

4. AR

1o R NMRJB IR . o ()

2. EREEE AR A . ()

3. B A @ momoh AR OB R &%, H KRN OA A
B o e (@

O (O /AN i N/ BN N O/ A // B N N ¢ L S <Y S < S 2 NI
B o e )

5. AR BAZ A B AAE NI RS )

6. TWCRIAR (Microsome) S B AN MR R GE, AN — Al B0 o oo
()

7.0%W Mo R oW B oM Mmook omE R A AN M RO W
T 0 et )

8. A M Ak T AL A5 L e IR A AT G 10 I R 4R R AR R S R 2 5 A0 A IS B i I R 2R 4

)
9. W M M X% A7 2 M oM X, I W % 2 W OB T R P oK
B o e (@)
10, 3 504k 0 Mg AR 0 R R Rl BT 0 H Wl AR e ROE R T AU e Y B
P Q)
(R PN TR e Q1 0 S -G 1017 N = Gl S A1 [ U <1 A - = B 107 M =R
o oo Q)

5. IR

L A2 g i R ? 3L ZAE A RS e AT A 2

2. LUHSORETHD A I R TD A B9 (R T A 2 0 5 D e (e, JAED

3. LN BT AL S L BT 2 (A A N TR AR B A L e A B A 23l 5 R J LR ER 9 5 ?
SyENLEI? D

4. RETH P el JLR R A5 ? EAE N RN LA AR B A4 (K] (8T T4
TR HER—> 1 N =>4k D

5. 552 WA TR AR PR RE T PN BT B S MR G S R DR - 2 AT e B I A 5 RS B A N
WA EE S RN AR

6. AT RIFEARIY | R S A 2 B AT A

7. TR VAR ARTE AN ML PN IR BB, A8 T 2 3 G g A b (R P 55 P RR IR

8. LI 1A 5 T A TR LG X ) 2

9. R AL ? CANBIRIS AT e LR 2

10. EAE IR AR 40 0 4544 BT IR A2 2 1 2

1. W I G R e 2 2

12, WEEARM R AL R 27 (AERFEDE, AW, BRe E R, EF SRS AL &
i E R, R T WIE . dh i 2001)

13, apm AR A 4 7 HARA M A 2B 2 CIERZET, 400 2001)

www . kaoyancas .net



www . kaoyancas . net

L4, FE40 MG B 43 WA 18 78 AN TR] (1) IS 2H 43 2 ) 1) = AN [R] o) By iz iy e A4 2

15, W RN BRI A BE R, B A U I RSB R e A

16. 1EA 223 2P EIBOKANER, mURE R ERE? (P200)

17. AWK T IEEEE R F TG UR? LAY 2 SO A2

18. J:#4%% (cantranslocation) 5)5%# (post translocation) FMBLEX 5 ? [$27- 115 5 Ik 5 SIKAIIX 5
19. Zif@ERE: (1) {558 (signal hypothsis) (2) iHEALMINEAE (3) iz (4) translocon (P165)
20. 75 A5 5 R e R A I DA A X0 2

21, KELTHT A 5194 5 3 1T A S 25 L DD e e AT A2

22, WEERMEEATIRE &4 7 (2002 FEAL KERBE A A =S, T, 2o0r3)

23, KRTH A ST AT S5 A6 R 23 5 T AT MRS fR 2 E DR AT 42

24. ARG EFEILEY? 18— D RENIRIE 42

25, VETH TP S RE T P ST A T 22 e 7 A MR E ) e ?

26. RZHER B LANE MRS ? SAMIER?  CRERTEEY 5 AW SR T H D
27. LR AEYRREE (708D i, UEBARZBEAA IR > TR A B I R

28. F/RIESL ARG AT 2 & A v R BRI R AR A2 AT (AN [R] 2

29. EURIEEGARAAILT)RE?

30. g JEUBURL IR T o R A ] 23 W LA P IR 2

31 EURBEE GG BRI AN ?

32. BB EZIIRE R4 7 B 5B A K ?

33. TEBIWIZREAN MR R & s BRI A EH 2

34, VLHNABEAIE B 23 TP

35. ATIE BRI 2 2800040 W IRAT B 52 AR IR FEAR PR I R, R 5 IR IR K &R

36. WA AL R ? ZBERIFIMAGH A1 ?

37. WERAEESL IEH AR T4 T (BRI PH=T), 40 I VBRI, S5 s i il A A B (M IR 5 kA 2
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40. BER G B BEAGS R QT 2 SEREBEI & R s R BTN ?
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IR ESURES

2.5 A U ik;
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(vesicular transport), R AL P J5T 04 21 i 7% BEAA A1 A0 45 7KL T PA S 190 R0 g R v 80 0 1, 22 i e i ¥
TR PR i do s 2 WAL 5 B IR 5

3.2 U0 IR 2R 11 PR 2R S TR FR B AR BORE A 21— SRS AR R

% WS WA [ (multipass transmembrane protein) ) 2 R 7E M X0UZ H 22 R 27 BRI S B 1 0 Bl o AR k5 T F
ATHA A WIS S IRAE AL 4G #1875 S sl B A HL 2 53 b AL A5 5 L IZ AR R U2 Hy B
LA B K FRAGMENTS 755 2% (¥ 2 R IR AR JIEE 2 1 v 35 — AN IR RIS ITIOR R ) 22 ik ikt — DA, B
B 53 H LT T B E A5 1 A AR I B, 2 IR BE LA I X2 T B T 2 Y% 4R (multipass
transmembrane protein),JX £ 28 AN ISR R S5 41 it 2% BB I BR AR, TR AE OB B B B2 IR I AE
REXUZHTE 1 T 2 K % B B 1 (multipass transmembrane protein), i A& 2 i 78 P 5 L il 24 58 X Bt A i
T8 TAEE T R S IR T, A N TR 5 2 R BT AT eIk 2 A i .

50 % phage /4L SOS i IRt 8 VR SR AR R 4K 1 I 2t VR OAE I 2

51. A4 FBHSP70 MEHH £ /b2

HSP70 B T i # B protein IEHIFT S FIAE protein LRSI &b, A2 ThAE?

AREYE, R B TAYF, w0 2002, P280, P281, A

52. You have generated a recombinant cDNA in which a signal sequence has been added to the amino terminus of

a nuclear protein. Where would you predict the protein encoded by this cDNA to be localized?

The signal sequence would direct the growing polypeptide chain to the ER and the protein would then be secreted

via the bulk flow pathway

53, Sec61 is a critical component of the protein channel through the ER membrane. In Sec61 mutant cells, what is

the fate of proteins that are normally localized to the Golgi apparatus?
These proteins are unable to enter the ER and therefore remain in the cytosol
54. Why are the carbohydrate groups of glycoproteins always exposed on the surface of the cell?

Carbohydrate groups are added within the lumen of the ER and Golgi apparatus, which are topologically

equivalent to the exterior of the cell.

55. What effect would the addition of a lysosome-targeting signal have on the subcellular localization of a protein

that is normally cytosolic? How would it affect localization of a protein that is normally secreted?

The normally cytosolic protein lacks a signal sequence and does not enter the ER. Therefore, addition of a
lysosome-targeting signal would have no effect. In contrast, such an addition would direct a normally secreted

protein to lysosomes from the Golgi apparatus.
56. What is the predicted fate of lysosomal acid hydrolases in I-cell disease, in which cells are deficient in the
enzyme required for formation of mannose-6-phosphate residues?

In the absence of mannose-6-phosphate formation in the Golgi apparatus, normally lysosomal proteins would be

secreted.
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1. A ialfidihe
1. J5%E4K (thylakoid)
2. Y& (photophosphorylation)
FHEMMWES (semiautonomous organelle)
2.
1. ZeRifk DNA B FE 2B )y M&kik DNA Sl E 248 (O
() SH
(b) M
(¢) GI1H
(d G2
2. $RAG S ATP fe 5 IR 55T 736 B R AR A
(a)  ZRRLARA
(b)  ZRRIME
(c)  IHERAA P i
(A WK
3. AR M TR T b AR P B R B T B BE A 1 2 TR S ) TR
(a) MRTEEN
(b) Bip (binding protein)
(¢) b tnG
(d) 1555k (signal recognition particle)
4. RSN BERR A R I O e 2
(a) ATP 4 i
(b) AR
(¢)  gMIta ARG
(d) NADH-Q i J5i i
5. ATP & (FO—F1ATPase) /& ( ) FALBERILE G
(a)  ZRRLARAIE EIY
(b) 4B s
(¢ WEpfky
(> 4 BBsE iy ATr
3. AR

1. ATP 5 JlR H R ¥ B W & o & kB & 4 B A & R | o 2 R &

B 6 e )

2. SRR SRAREAT B O IEAL Y BRI EAT 25 BTSRRI DU B A - S R (1) 42 3 i
U3 #A2 HGE AR B 2744 DNA 28BS o oo ()
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4. DRARTE W ZRLAA ) PR A AT (LA 2 e PR AN ANIR] A 54 R Gk S 2

5. FALTERRAL RIBHLHI AL BB UL 1 208 RURT A7 A WRLEIEYS ?

6. FHAZHED AL« 040 M SRR A L B 2R 1 O A2 3 2 b AR IH- S (AP D E B b AT BT
BT ?

7. A A GBRLAR RN SRR Y B F P41 25 2

8. TR ZRL A 55 ISk 1) Py A R 50 2% U R AR A S P ) 8 08 A S LS B0 Eis 2

9. LORARIFIREERIALSr . HES S AL B AL PR IR A AT A4 2

10. ZokiR & kB 2 bR G AT 42

1. fERERE ) E THAS LA T, HARA LR RS R R TAAZ? [BR]: BASKM T, dohifda
HEE DT, S8 RrZh ki iR,

12, f5 5k, SIRAES R E R AT A2

13. {5 St ftar

14, R AR T AL MR LA QI AR A A R

15, FALBERR AR LHIAS AW LA U302 A2 B 7 U 2R UM A 7 AR WRAL I ?

16, AT 2 75105 0] AR B 2R 04k 1) R 7~ 330 O A 18 A A/ DO o AR () ) 258 R 7R AHL 1) 2

17. UEHIERE AR i S AT SR 7 2R R FRE S 2 AT 4 ?

18. PRAEBLUE AN S0 UE W BbL ARG Bt ATP 1K) 6 5 U P N U5 -9 JSE A6 1 721 2

19. At A LR e [ TR s ?

20. 4T PR P IR A B SR A PR A o] S ] i

21, B S AR L RAR R A S5 ) S5 [

22, Yd WM FH UK ER 22032 St 70 H PR SRS SR A IS %A 1T FR) i 44 755 RE A i

23, TR B2 PR O 5 I B b A FR) S A TR P A A B 8 2 A 7 1 1 57 [ 15

24. RuBP SR AL 1 WBLEY FEZH 1 2 4% o i HE [R] 2 i 2

25. TRIR AN AR 1 T % 18] AR AR ELAE ]

26. TRIRZRE A2 AR YA ) P SE AR U6 B SRR AR U AR TE S

27. FARZ ISR ) NS RFEEUR A LA ATP R G T P77 ZAZEIZ A T PEH MR
TG T PA 17 abcabel23 K3 1:2003 4 1 H 3 [ 21:45 (RE) it/ GTP ¢ ATP 5 CTP KA
THFET JUAS i fiE Pi S BEFE —AMRIHTSN — 20 7 ATP.4I 1 ATP---->1AMP+1PPi, 53546 2 1> ATP.

28. ERIRIET P A . E LSRAE? BEALTE R T:2003 45 1 H 21 H 21:06 372 3k (Leading Peptide).
29. onsider the reaction A B + C in which AG®'= +3.5 kcal/mol. Calculate AG under intracellular conditions, given
that the concentration of A is 10-2M and the concentrations of B and C are each 10-3M. In which direction will the
reaction proceed in the cell? For your calculation R=1.98 x 10-3 kcal/ mol/degree and T= 298 K (25°C). Note that
In (x)=2.3 log10 (x).

Substituting the given values into the equation

gives the following result: AG = —1.93 kcal/mol. The reaction will therefore proceed from left to right, with A
being converted to B plus C within the cell.

30. How does the electrochemical gradient across the inner mitochondrial membrane contribute to protein import?
The voltage component of the electrochemical gradient drives membrane insertion and translocation of the
positively charged presequences of mitochondrial proteins.

31. Assume that the electric potential across the inner mitochondrial membrane is dissipated, so the
electrochemical gradient is composed solely of a proton concentration gradient corresponding to one pH unit.
Calculate the free energy stored in this gradient. For your calculation, use R = 1.98 x 10-3 kcal/mol/deg, T = 298K
(250C), and note that In(x) = 2.3 log10(x).
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32. What is the topological relationship between the thylakoid lumen and the intermembrane space of chloroplasts?

They are topologically equivalent compartments.

33, Why are the transit peptides of chloroplast proteins, in contrast to the presequences of mitochondrial proteins,

not positively charged?

In contrast to mitochondria,there is no electric potential across the chloroplast membrane. Therefore,the charge of

transit peptides does not contribute to protein translocation.

34. How many high-energy electrons are required to drive the synthesis of one molecule of glucose during

photosynthesis, coupled to the formation of six molecules of O2? How many molecules of ATP and NADPH are

generated by passage of these electrons through photosystems I and I1?

Two high-energy electrons are required to split each molecule of H20O, s024 high-energy electrons are required for

the synthesis of each molecule of glucose.The passage of these electrons through the two photosystems generates

12 molecules of NADPH and etween 12 and 18 molecules of ATP,depending on the stoichiometry of proton

pumping at the cytochrome bf complex.Since 18 molecules of ATP are required for the Calvin cycle,the synthesis

of glucose may require additional ATPs produced by cyclic electron flow.

35. What fraction of the carbon atoms converted to glycolate during photorespiration are salvaged by peroxisomes?

Three out of four carbons converted to glycolate are returned to choroplasts and reenter the Calvin cycle.

B\E: AL S Qe ik

1. S

1. RMERL R 9858 k.

2. BZLRTIReR .

3. AT R AR =R RE TR« L .
4, AR AT AL R 0 E L

2. AiAlfiRE

1. #%JZ (nuclear lamina)

. ALE Ak (nuclear pore complex)
ARG it (Facultative heterochromation)

. #4F)2 (nuclear lamina)

- AR A

R G iRl FENAL. ki, FHeedt. ALK, e R R R, Bk DNAL A4l

2
3
4
5. gL
6
7
3

1. 28SrRNA #:[K )& T
(a) EEEEIT
(b)  mEELNF
(¢) H—EEWT
(d) Bfifk DNA
2. DNA WA oI5 A

(a) A=C
(b) T=C
(¢) A+C=G+T
(d) A+T=G+C
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RE:mCGmm1G "', FIIEAL m 72T ARG AE_ b L N AT 207 R b 78 5 AR AR A 2'-OH {7 L1
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% SSDNA JFSeAE 51T 7342 4 DNA SEAHFS 75 i SSDNA, Sk il i J5 e S g
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PRI A0 ) i T R, 2000

20. EXET T

emh79 HEAF#-ALBCA W B A E L

X sRL, R ARSI T EL AR A AR g G JEREIE) w45 Bprid, EATRiE; o
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21. Where would you expect to find phenylalanine residues in a folded protein? What amino acid residues would
you expect to find in the loop regions connecting different o helices?

Since phenylalanine residues are hydrophobic, they would probably be located in o helices or B sheets within the
interior of the protein. The loop regions connecting these elements of secondary structure would be expected to
contain hydrophilic amino acids.

22. Repetitive DNA sequences were first identified by studies of rates of DNA reassociation. What relative rates of
reassociation are expected for sequences repeated 1000 times in the genome compared to genes with only a single
copy?

DNA reassociation is a bimolecular reaction, so the reaction rate is proportional to the square of the DNA
concentration. A sequence repeated 1000 times in the genome would therefore reassociate with a rate 106-fold

greater than that of single-copy DNA.

23, ow many histone molecules are associated with the chromosomes of a human cell?

Assuming that a typical cell contains about 1 ng of protein, what fraction of total cellular protein corresponds to
histones? Given one nucleosome every 200 base pairs, there are 3 x 107 nucleosomes in a diploid human cell.
Each nucleosome contains two molecules of the four core histones and one molecule of histone H1, so there are
nearly 3 x 108 histone molecules in the cell. Taking the average molecular weight of the histones as approximately

15,000 daltons, the total mass of histones is approximately 0.008 ng—nearly 1% of total cell protein.

24, Why are YAC vectors useful for analysis of complex genomes? What is the role of telomeres in these vectors?
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Because they can accommodate inserts containing thousands of kilobases, YACs can be used for mapping large
genomes, which may contain thousands of megabases of DNA. Telomeres maintain the ends of YACs, allowing

them to replicate as linear, chromosome-like molecules in yeasts.

25. Assuming that yeast and C. elegans utilize a similar number of proteins to carry out basic cellular functions,
what fraction of C. elegans genes are expected to encode proteins involved in aspects of cell regulation specific to
multicellular organisms?

C. elegans and yeast contain about 19,000 and 6,000 genes, respectively, so about two-thirds of C. elegans genes

are expected to specifically function in multicellular organisms.

26. Approximately 30,000 cDNAs have been localized on the human genome map. What is the average distance
between these markers?

Approximately 100 kilobases.

27. How is the fidelity of DNA replication affected by the fact that DNA polymerase adds nucleotides only to a
primer strand that is hydrogen-bonded to the template?
This property of DNA polymerases is necessary for proofreading because it enables the polymerase to recognize

and excise mismatched bases that are not hydrogen-bonded to the template strand.

28. Would you expect the RNA fragments synthesized by primase to be accurate copies of the template DNA?
How does this affect the overall accuracy of DNA replication?

Primase, like other RNA polymerases, is not capable of proofreading, so errors occur at a comparatively high
frequency in RNA primers. However, since the primers are later removed, the overall fidelity of replication is not
compromised.

Patients with xeroderma pigmentosum suffer an extremely high incidence of skin cancer but have not been found
to have correspondingly high incidences of cancers of internal organs (e.g., colon cancer). What might this suggest
about the kinds of DNA damage responsible for most internal cancers? The wild-type gene will be regulated
normally, but the temperature-sensitive gene will be expressed constitutively. p-Galactosidase will therefore be
produced at the permissive but not the nonpermissive temperature.

29. Patients with xeroderma pigmentosum suffer an extremely high incidence of skin cancer but have not been
found to have correspondingly high incidences of cancers of internal organs (e.g., colon cancer). What might this
suggest about the kinds of DNA damage responsible for most internal cancers?

The high frequency of skin cancer results from DNA damage induced by solar UV irradiation, which is subject to
repair by the nucleotide-excision repair system. The lack of elevated incidence of other cancers may suggest that
similar types of damage are not frequent in internal organs and that most cancers of these organs result from other
types of mutations (e.g., the incorporation of mismatched bases during DNA replication).

30. RecA mutants of E. coli are sensitive to UV irradiation in addition to being recombination-deficient. Why?

RecA mutants are sensitive to UV irradiation because they are deficient in recombinational repair of DNA damage.

29. What phenotype would you predict for a mutant mouse lacking one of the genes required for site-specific
recombination in lymphocytes?

The mouse would be immunodeficient, lacking both B and T lymphocytes, as a result of being unable to rearrange
its immunoglobulin and T cell receptor genes.

31. The consensus sequence of the E. coli -10 promoter element is TATAAT. You are comparing two promoters
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that have -10 element sequences of TATGAT and CATGAT, respectively. Which would you expect to be
transcribed more efficiently?
The promoter containing the sequence TATGAT, which more closely resembles the consensus sequence, will be

transcribed more efficiently.

32. You are working with two strains of E. coli. One contains a wild-type B-galactosidase gene and an i- mutation;
the other contains a temperature-sensitive f-galactosidase gene and an oc mutation. After mating these strains, you
assay for the production of B-galactosidase at both permissive and nonpermissive temperatures in the absence of
lactose. What do you expect to find?

The wild-type gene will be regulated normally, but the temperature-sensitive gene will be expressed constitutively.

B-Galactosidase will therefore be produced at the permissive but not the nonpermissive temperature.

33. You are comparing the requirements for in vitro basal transcription of two polymerase II genes, one containing
a TATA box and the other containing only an Inr sequence. Does transcription from these promoters require TBP or
TFIID?

The promoter containing the TATA box can be transcribed in vitro in the presence of either TBP or TFIID.

However, the Inr promoter requires TFIID, since the Inr sequence is recognized by TAFs rather than by TBP.

34. You are studying the enhancer of a gene that normally is expressed only in neurons. Constructs in which this
en-hancer is linked to a reporter gene are expressed in neuronal cells but not in fibroblasts. However, if you mutate
a specific sequence element within the enhancer, you find expression in both fibroblasts and neuronal cells. What
type of regulatory protein would you expect to bind to that enhancer element?

The sequence element would be a candidate binding site for a tissue-specific repressor

35. A transcription factor is found to activate transcription by binding to different DNA sequences in muscle cells
and liver cells. How might alternative splicing be involved in determining this tissue specificity of activator
function?

Two different DNA-binding domains could be joined to the factor's activation domain by tissue-specific alternative
splicing.

36. You wish to express a cloned eukaryotic cDNA in bacteria. What type of sequence must you add in order for
the mRNA to be translated on prokaryotic ribosomes?

A Shine-Delgarno sequence is needed

37. What effect would an inhibitor of polyadenylation be expected to have on protein synthesis in fertilized eggs?
Polyadenylation is an important translational regulatory mechanism in early development. Its inhibition would

block the translation of many oocyte mRNAs following fertilization.

38. Why is a member of the Hsp70 family required for selective lysosomal degradation of proteins in starved cells,
but not for the degradation of proteins taken up by autophagy?

An Hsp70 chaperone is expected to be required for the selective uptake of proteins into lysosomes from the cytosol,
since this process involves the transfer of unfolded polypeptide chains across the lysosomal membrane. Such a

chaperone would not be required for the fusion of membrane vesicles with lysosomes during autophagy.

39. You are interested in studying a protein expressed on the surface of liver cells. How could treatment of these

cells with a phospholipase enable you to determine whether your protein is a transmembrane protein or is attached
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to the cell surface by a GPI anchor?
Phospholipase treatment would release a GPI-anchored protein, but not a transmembrane protein, from the cell

surface.

40. You are studying an enzyme that is activated by phosphorylation of a serine residue at position 59. How would
mutation of this serine to threonine be expected to affect the enzyme's activity? What effect would you predict
following mutation of the serine to alanine?

The mutation from serine to threonine would be expected to have no effect, since both serine and threonine
residues are phosphorylated by the same protein kinases. However, the mutation from serine to alanine would

prevent phosphorylation and block activation of the enzyme.

41. You are studying a transcription factor that is regulated by phosphorylation of serine residues that inactivate its
nuclear localization signal. How would mutating these serines to alanines affect subcellular localization of the
transcription factor and expression of its target gene?

The transcription factor could no longer be phosphorylated at these sites, so it would be constitutively imported

into the nucleus and would activate target gene expression.

42. How would mutational inactivation of the nuclear export signal of a protein that normally shuttles back and
forth between the nucleus and cytoplasm affect its subcellular distribution?

Inactivating the nuclear export signal would result in retention of the protein in the nucleus.

43. You have constructed a mutant importin f§ that no longer binds to Ran. What effect would expression of this
mutant importin have on the traffic of proteins between the nucleus and the cytoplasm?
Such a mutation would prevent proteins destined for nuclear import from being released from the importins within

the nucleus.

44. Consider the construct (diagrammed below) in which a single enhancer (E) acts on two separate promoters (P1
and P2). How would insertion of an insulator between E and P1 affect transcription from P1 and P2? What about
insertion of an insulator between P1 and P2?

An insulator prevents enhancers from acting on promoters in separate chromosomal domains. Insertion of an
insulator between E and P1 would therefore inhibit transcription from both P1 and P2, whereas insertion of an

insulator between P1 and P2 would only inhibit transcription from P2.

45. Treatment of cells with actinomycin D (a general inhibitor of transcription) prevents the formation of nucleoli
following mitosis. Treatment with a-amanitin (a specific inhibitor of RNA polymerase II) does not have this effect.
Why?

Because formation of a nucleolus requires transcription of the rRNA genes, it is blocked by treatment with

actinomycin D. However, because the rRNA genes are transcribed by RNA polymerase I, a-amanitin has no effect.

1. 508 A7 R R R e -
(a) 16S RNA 4ty
(b) 23S rRNA &%
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PRHE I TF A 7. 75 Code-Anticode B FEHCAFPK T i — m i AN IEFf T B4 1 aatRNA BT (2 ik
BEAFIER) BA—APLE . EATFEPIRN FZIE” . BXTHE SN TE R A R EAL IR 15 A 1 R 16 IR 4
BRI
----- # 5. W. D. Stansfield etal (1996), ZHRWEETE, 4r THIAMIAEYE (BREMENIETRID Bk
FRRIRE (translation). Bl RRAE, 2002, 121
BbE A
[INEEAT 3
1. AL A0
2. N JAYE (stress fiber)
3. () 42 () MKES (3) ML ) J{EE (5) inad
4. BEALA
2, R
1 ER R LR £ 2 25 0 b 5 A0 22 1R R Ak
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(a) 1
(b) Ay
(¢) H
(A M
2. WEEASTHL B2, HHEA
(a) 1A NEBAT (R D
(b) 2 MEBhRAT”
(c) 3/ N“iEHshRy”
(d) 4D EBhRAT
RIS TR227: P 1iBUR WG L P 15797
(a) 23T AL
(b) 7 THIEHS
(e)  7r T HIFFIRE
(d 247
4. TEELHRERED, 5552 K A e A2
(a) {99071
(b HB—E L
(o) A5
(d) A5
5. ARG, PR
(a) T4
(b) Hlr
(c) A
6 . (AL M (R AZ 4T S 20 e o)k
(a) T
(b) Tz
(¢) haEEeryt
() R =FHA
7. NAUJLERE R, R Fh e o SR Y T
(a)  PFKELH
(b) W fIE R AL
(o) ¥T
(D> THD ML
8. NAUNIRRN A B A RS HAH SRR ek
(a) ez 5haEey:
(b WEShELgYE
(¢) rhaEeryt
(d
9. WLAMWZEIN CatlfEH 2
(a) ¥ myosin & 1L actin F##E Tk
(b) myosin 5 troponin 454, {2 E#ES) tropomyosin, #RJ5¥ actin £ 4E 5 7545 myosin 2 [0k
(c)  4ERF myosin £F4ERI 4514
(d) myosinyu 5 tropomyosin &%, {2 #EZ) myosin 7 actin 4% [ #3))
10 STy =Fhan i fr A8l il 8 s pdn b 1 2
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(a) %

(b) T4

(c)  rhimef4E

(d) W2

1 1. MEASYEFEAEE

(a) LRZani

(b)  [H]FT4H

(c) TRk

() fhzed iy

12, AR TE I8 3 AR A

(a) 4 M LR St A K A 4 i J A
(b) 0 P Al A LS o 2R A 4 i AR T
() i P ol 2 XL o i 21 2 A 4 0 A T
(d) M Py P S 2T 2 R A A 40 A T
3. IR

LowE W Km CE %) & KBEREZERNNEANF - A8 KM GTP

B o e )
2. 0@ Mom R X B K @ KoM o K B F ., O Z B OE A
A o e Q)

30 BR LT dE AN M A, BCE AN M. RCE Al . b R dn R Y B Al i, e A O g W
B e Q)
4. o WL 3 & A K T O A MW @ M oM 4 N oW oM R R

o e (>

4, )&

L. rPTRIETYE— Moy WL ? S AThhe?

2. WL SHOE A DR A7

3. MMAZ B AR SURAT A JIhEe T ?  (BREEARVAZ B, HTHZEWSI S, araehs)D
4 RZETENE S, W SRR A?  ORLT)R 2B A B R AR B, T T WA L4 D
5. IR AR A AL T AR AT A 2

6. Ui W] LT eI (P339)

7. WIRILTHE I 25 R R (P336)

8. YLtz FHLEE (e RREE PR MIZ L ARZHE 1 1 P334 2D

9. T MBI R WA A A E R 2 R # 24D

10. BT EL IR 23 1 4L S 4 ?

11, 20 M0 B B AR R L S0 7 & 2RI A5 A RN B 22 O AT A 7 B U] .
12, WS A RERE? AR R P 2

13. A2 MR AZH L (MTOC) ? AWML AT A MTOC HIfEH ?

14, YL BIZ BN I

15. BEGUYUBAR T 53 Wik J LA 2P IR ?

16. ULHPHH ML FOANNLLL (K 5> 1 G544 o 25T 32 T2 8 TR o AE L RSO v 5 S A 4 2
17. B A7 S5 SRR 2 LASF T LIS AR DA 9] 10 360 8 2 1 (Vi

18. Bl W ARMLAR B rh A 22 IR M ST RN D g o T REIE B Al 22 A Ak ?

19. FBR A S ZLHIERE? Al UE BRI RS 2)) Rl 245 5 2

20. BEARAE L2 (¥ 2oy 2N 1, A& AL TR B R T N —Rig s a i ds 2 it 4
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21 RTAM AR TAFECR MG, A RPS BN, R AT A AT L — ). R
WAt a?

23, A 2 B R IR 26 b AR R A R A2

24, dueflower 7= /0T84 Jifd A= 4 2% it

AN IRE BRI EL 4G 5 NS s E 1, Raeh 2 M — MR 2

G - KIFHE 2

ChaoYue MAISEHR, HEMiBRR— LG,

TR L&) ST 4 IRAT A W R INE, 5 56 A% IS IR ) S AR D Be 7625 BT R 1 [ It i3
| RS A7) i ey S VAT Eog AL S (T

X T AL YE (Intermediate Filament IF), A2 %A RIMANNIE3HIA0? RELFIEMNZE, if FEED)
feietta? BT HA:

Lo EEWHUSZF DR

20 XIS R R

XA RFI T e, AT LA E 454 B8 s L i o

T, f R MERAEOSTEEMNESY, 1 if WHEMZHARES 2%, RARAS
mt(microtubulin). mf(microfilament)2SRAFI R4S, A if MZHPIRAS R WERE, EAMHN EEATAE THL
PR SCHE Y AT

JOR, i MM R, X O R A AR T A BIRIE S . L i AT Sk AT R
ST g A R (RN A0 R P TR B R SRAT AR I . INIXAN A 2508, if AR 3 s B s e .
S5ILIhHeMX N, B K& if-aps (intermediate filament associated proteins), 401 filaggrin, plectin Z5i%42
HH,

R ) A AR GaRT, BB RI, ANETZaE AT if P,

DA B RN — B E, BRKIRH

biowuhao iZ5 8 [, FK 4“5 F BEFL (molecular motor)fLl -5 4y &3 (L. Molecular Biology of the Cell.). %+
MT,molecular motor =ZEHPHF: 278 H (dynein) FIIKF)HEL A (kinesin) KT MF, | 32L& H§ myosin. &
23 A KB IF AW F) molecular motors?

SERPEThRE: I MF. MT. FIIF =Fes 2o ALE , B AT1ER & R £ 4E(protofilament) 41 2% ) % o
MT FIl MF HA3) J)AF5E Pk (dynamic instability) PA K BT P A2 B 42> (treadmilling) IR 5 o 1M1 IF ()20 %
J5 LT collagen,  AIMIATH AT SR IR0 RA BB S R A e

o120 B 42 (cytoskeleton), H IXFE— MBI LU : TSR AN ks 2B NN T b e 25 4
RS NMBIT  IX =R B H 4 TGRS, AR AT 2 Thiig

SRR R SO e TR IS 2 AL, TF R ET 2 st (IRt TIE). A (J2)=, cortex)
AR AR 40 I e — AN HE A . SX R E TR B AHGUIC WIS, D34k, 21 ChaoYue ST E, IF PEASINAH 2R
sethe DL BIXSERAE N e R BB T IF I ZDAELT-JFHES MF 1 MT MBFERIH Molecular Motors 7K il
ATP B GTP ATHL =R A e (N BB 5D . WA XHERE, BA KIhEg4a S
AR IS B AR A R T

25, greenmoon AN, snRNAandhnRNA 4 FRFLIHE?

1. RE:LL MR EAZ D) o

2. snRNA &L NN RNA, W1 UL, U2, U4, U5, U6 %5545 PRTEIN 4549 SNP,LLET premRNA.

3. hnRNA JEZ A A — RNA, B2 mRNA RZA T, ST mRNA ATEER—f5LL L. RNA
HAH 2 #3. & INTRON.

4. scRNA JZ A5/ 73§ RNA

5. snoRNA JEZ{~/NIN7r 7 RNA, #1 U3 4%, 254 % PROTEIN PME Y £ rRNA,JFEFTH ) rRNA 42
SELF-SPLICING. snoRNA 1%y PROTEIN 2 X intron Zifid .
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6. % F/NF RNA B RNA 2R4GHF 1 80 RNA JREGHF 3 4%, A0 0T RNACKEFE SSRNA 1 {(RNA)
WER] 1 RNA ZRAHG 1 3 n] h RNA A 3 Hok. RNA KA 3 10530 755, 5SRNA il t(RNA ) 2)
F1E GENE [1) 8,04 P9 358 3 21 (internal promoter), M55 (1) snRNA 118 ) F W i H 87, —ka —
A bl fH2 1k, Bl TATA,PSE 1 OCT..

26 Would cytochalasin affect the movement of cells that extend pseudopodia or that utilize flagella for locomotion?
Cytochalasin inhibits actin polymerization. It would therefore inhibit the movement of cells by pseudopodia but
would not affect the microtubule-based movement of flagella.

27. Why is the polarity of actin filaments important to muscle contraction?

The polarity of actin filaments defines the direction of myosin movement. If actin filaments were not polar, the
unidirectional movement of myosin that results in the sliding of actin and myosin filaments could not take place.
28. Would you expect mutations of keratin genes to affect fibroblasts?

No. Keratins are expressed only in epithelial cells.

29. Which aspect of cell division would be affected by colchicine: chromosome segregation or cytokinesis?
Colchicine inhibits microtubule polymerization, so it would affect chromosome segregation. It would not affect
cytokinesis, which is driven by an actin-myosin contractile ring.

30. How would elimination of nexin affect the beating of cilia?

By linking the microtubule doublets of cilia together, nexin converts the sliding of individual microtubules to a
bending motion that leads to the beating of cilia. If it were eliminated, the microtubules would simply slide past

one another.

Pt ARG L

1. A4 i fil e

1. K i C(chckpionts)

2. AMuEFEA (Cytoplasmic matrix or Cytomatrix)

3. AT (maturation promoting factor, MPF )

4. Go A IAZ X (chiasma)

5. (1) cde #P (2) CDK (3) MPF (4) cyclinbox (5) FkL (P377) (6) ML (P364) (7)

cell cycle

2. LA

L 0o N e R 2

(a) TAEYIRINER

(b) R RERIL

(o) AR B dos

(&) HAh

2. GRSZRGJE L JLEC 40 SR e TG
(a) DNA &l
(b) #3535
(c) FHPEIGZ)
(d) HFEBM

3. AR S B cAMP KV R B 2 2R A
(a) RiZHI¥
(b)  Rm ZHHl
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() PR T 5 54
(d) HAh
4 MY A TR A P T R S A A A
(a) AU b
(b 4
(c) Azt

(d)  Beofh
5. Pkt R R R YR G B AR [A] DNA AS$ R A7
(a) 4Nz

(b fHZI

(o) &M

(A M

6. —MRAMEIA, MMETEKRSRBAERE, (AL EA ERZT DNA & (S A fisy
2 MAD, MEEKRS, Hlwm

(a) AJEA M

(b FIAMEIR N (INERERD

(o) 4

(d) T4

T\ BLRAG RG] KELT

() IEWT2 s fm

(b IEHA LR

(e) B U R f

(D B EEr 2SR

8. HHESHWRCALE, SZAETTF LT

(a) B IRpehr 2 IR

(b B IRBUA REEIH

() A e 3]

9. FREPHMAFEMM, AN KEAZER, XMZERFETREL:
(a) GI1#H

(b) SHH

(¢) G2#H

(&> MA

10, REMELEA )

(a)  Go HI4nH

(b) A/t dh i

(o) HEHHAM

11, HMES)Y b AT A R SN — AR TR A2 O B0 P 5B 52 4
(a) GI1#H

(b) G2 #H

(c) SH

(d) M

12 P RO AR R o S AR IK N AH
(&) Wi T

(b) HIHIT
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(¢) JeMI

13, ALy RRGTE ) WEJkIKE)
(a) AN

(b) KRN

() H|EWNE

(d)  BERRIERE

14, PO ARREBES HE R, R
(a) o-FE®EA

(b B-EHENA

(o) yIEHEHA

() WE4EEA tau

15, AR E PN RS R T2 E A (lamin) #
(a) TR

(b)  MwEmik

() KEAHK

(d)  KEFFfE

16 i i B s,

(a) DNA FHE

(b) RNA FFlfiftsg

(¢) ARG

(d)  #AXT

17, ZUEFERET ode2 e RITE ZF FEIPERE D 1) [RR )
(a) CDC2

(b) CDC25

(¢c) CDC28

(d) CDC20

18 HH i mes nE A L b FE0 5 v (1% 4 i m] A B A
(a) G1#

(b) SH#A

() G2

(& MH#

19, MGk EEfEEs

(a) fZSHIREA A

(b)  EHONER

(¢)  MHFLISHN BRI

(> PIRZEOp R

3. JEIEM:

Loan M A W ooz &8 — K oK o O WM o ® oA om E oA W
B o e )

PR G - G S SN v AR S L N <N - N < N C AN AN SR &
B e e )

RJE” O CONR N <Y < 1 I ) e O S S N U A = S A S 1 G = <0 1 {1 7 N T - T 4
o e (@)

4. P34cde2 H — M B ® T od# oM W Gl M M
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B o e ()

RTINS B " U SO N2 & S 7 L S NS~ S PRI - A VA [~ PO A Pl o AP | U S PR i i) | R 190 Y VA 3
IV o e (@)

6. KR 4l M oY 4l R m i E LR E SR, BREREER 4 MR T 4 A

o Q)

7. LR SRR A S M. D)

8. Wi YL s Mo Muob — g RO R A LA R Y A ok
T 0 ettt Q)

9. ede A O O i o — g Lo g A M M O X MR A W
B o e e Q)

0. @ Mo ® oW AN | oW # o9 pm oW oK 5 E O o# K o
B o et e Q)

11, IEW 4 AR A 220y Zh I, B2 Qe (AR Bk (kinetochre) 359 L3 ) 45 5 5K 1 975 40 4 19 A £
Bo i Q)

12. W FL3 W% K U0 AE Kk R B R B 16 A M ET . P A oM W o2 4 e A
T o e )

4, B

L Al an o s 2

2. 0 T TR e 00 g 2

3. 4 A AT IR k2 (2002 LKA R, T4
4. ULWIAT 2250 4IRS 2 (2002 b R4S S, 1 2)
5. Ul W40 43 25 SA G (5 B o) BT ] W AR S B (13 B H L o
6. IR BIHL 145 KL KA RE
?%W%w%ﬂkﬁ¢ﬁ%@%N$%%%ﬁum*

8. AR A2

9. CDK1 il i& PE R #2247 (P405 14 11-37)

10. — M Az FZ AR R AT A2

11, 40 A IR A — Ca MR LR 2 (RTZERUAR D

12, PR A o L R SORUE AR, HiTI00 1 A MR 3= AR 4E, 2
13, B 2 v ) 905 4 € A P o AR I 2 0 ) A [ 32 G 2
14, U0 B 440 it 53 284 i A G AR 1) AR KT BT o

15 U0 B R A0 3 8 R R B 2R R 2 e P 1 LA
16. A nguffafE? S o B 2R AT 4 2

17. 20 AR A I 7 A ik e 2

18. FEHRLUF LS 2 DNAL ATHIJ fk, SR EA MUEREA. BREE A BTLA/NE.
[y 3% AL 3R EL WAk, GO .

19. 15 fA7 2100 W A T 43 2R R A

20. BRI G2 AH 1 M A B I R p3dede2 iEA ML .
21, 133 A 4 e S 0 A P VR

22 4B AR IR AR 53 A 1 22 0 S g 1 2

SK I 1Bl AEA A0 3 PR 2 Sl A S 7 T 2

PG B AR A, AR HA A Re k.
UFGBAT AT A B X i)
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emh79 A IR = FE S AL AN AR A A RETE (BB T LU 42 e PR NG 2

AT ERHAR RN (BEAEH AT ATl s

gt — R IX A A ) - LLdn BE 2

HIP) A E A cell wall 4756 (a3 22)

AT REAEAIN cell MR ILEABRZ— R, A

23, Consider a mammalian cell that divides every 30 hours. Microscopic observation indicates that 3.3% of the
cells are in mitosis at any given time. Analysis in the flow cytometer establishes that 53.3% of the cells have DNA
contents of 2n, 16.7% have DNA contents of 4n, and 30% have DNA contents ranging between 2n and 4n. What
are the lengths of the G1, S, G2, and M phases of the cycle of these cells?

G1 =16 hours; S =9 hours; G2 =4 hours; M = 1 hour.

24. The metaphase checkpoint delays the onset of anaphase until all chromosomes are properly aligned on the
spindle. What would be the result if a failure of this checkpoint permitted anaphase to initiate while one
chromosome was still attached to microtubules from only a single centrosome?

One daughter cell would receive two copies of the misaligned chromosome; the other daughter cell would receive
none.

25. The Cdk inhibitor p16 binds specifically to Cdk4, 6/cyclin D complexes. What would be the predicted effect of
overexpression of pl6 on cell cycle progression? Would overexpression of pl6 affect a tumor cell lacking
functional Rb protein?

In a normal cell, overexpression of p16 would inhibit cell cycle progression at the restriction point in G1. Because
Rb is the principal target of Cdk4/cyclin D complexes, a tumor cell lacking functional Rb would be unaffected by
p16 overexpression.

26 In vitro mutagenesis of cloned lamin cDNAs has been used to generate mutants that cannot be phosphorylated
by MPF. How would expression of these mutant lamins affect nuclear envelope breakdown at the end of prophase?
The nuclear lamina would fail to break down.

27. Mutants of cyclin B that are resistant to degradation by the cyclin B protease have been generated. How would
expression of these mutant cyclin B's affect the events at the metaphase to anaphase transition?

Anaphase would initiate normally. However, MPF would remain active, so re-formation of nuclei, chromosome

decondensation, and cytokinesis would not occur.

28. Homologous recombination has been used to inactivate the mos gene in mice. What effect would you expect
this to have on oocyte meiosis?

Oocytes of these mice would fail to arrest at metaphase II.

W AR S BRI RIS

1. A

Lo AR TSN EE DR A P (R BE RRR S e T e e DRI v IR [R]— 2R DRIRR R
2, FEERmEK T EES . .« FILKRK.
2. SRR

1. P53 L8 (P53gene)

2. ZERIERIZRIL (differential gene expression)

3. BRI (transformed cell)

4. B2l mRNA  (Masked mRNA)

5. Dnase I JEBHUBAT 1

6. A=fEME (Totipotency)
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7. By4% (Splicing)

] s 2

. BXRHEH (house keeping gene)
9.. ES 4l
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& =% (OVERLAPPING TRIPLET CODE) : overlapping triplet code: T & = Befd @i JLH —A

EZ%/M%HEZZEW‘U SRR AL D T, AT g & overlapping gene FTEL, T
11.. MPF
12..cell differetiation PF

3.
L. HEsha A e G2 AH a) M AR BE I 3R 5h 38 4
(a) CDKI
(b) CDK2
(¢) CDK3
(d) CDK4
2. V—src ZRIE=Y PP60mro &
() ZZAWREAWN
(b) WAL ViGN
(o) W% IR B 11 VG
(d) RN
3\ TESEERSCAT T ReAT il 9 10 e A U
(a) Rous K/
(b) Burkitt W%
(c) WHiaH
(d) B4 s
4, AR IL
(a) Wil 80S KX HEARME A7 I
(b) 4l RNA &1
(c) Al mER
(d) A% 70S KB AR IIKIE R I
5. Fritgiaan etz Hanetk:
(a) k%
(b) A REF
(o) MKIEAF IR 40 M 27 iy s

6. MUEEERFKACHC AR ( Mating-type interconversion) HLifiJE T —Fh

(CORE=S 3 (1 S Qi

(b)) B3k R EE R

(o) HFJE KRR

() FHEESE KR

7. HEONRFANA KRB (DNA, XRIEERY . EEE
(a)  Hfhkpydy i

(b)) Ytafikshy 1y

(o) PAfENINEGY 1Y

8. TEMIEEREE A>T b, Yo e R i a4

(a) V. CHRIERNFB
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(b
(e)
(d
9.
(a)
(b
(e)
(d

10,

(a)
(b
(e)
(d

11,

(a)
(b
(e
(d

12,

(a)
(b
(c)
(d

13,

(a)
(b
(c)
(d

14,

(a)
(b>
(c)
(d

15,

(a)
(b>
()
(d

16,

(a)
Q)]
()
(D
17

L. V. C =ZRIEH R B

L. V. J. CYSILH H B

L. V. D, J. C HZHRR A B
AWHL T C ) ARt s R R R e 1 M T R 45 2R
FE AR (luxury gene)

B R AL

g APy

SR Ry B R R R

SEH AR . BRI IR K B R T

G REAN it A7 HOAR Rk
Rl R AN NSNS
iRl E=g AR i e60

WE A SR A R
EEAIRAE O RIS

Pz

A

A

FaAE. TR

TR IR o 2L AR

R G AR AN ) B

BRI 5

P RS B

ANHIAZ X (chiasma)

W& Gintron) MIBSEIAL A () BIRHE
5°-GU, 3’-AU

5°-AU, 3’-GU

5°-GA, 3’-UG

5°-UG, 3’-GA

N B A s e AN T B A AR A
GAT i}

EASYRTA

B O U R

LN

AN C D A5 A e PR R T A 1 AN AT
DNA FH

DNA H %L

e P IE SN

— LBk SRR DR R A

IR e T 0 L 20 A R AT 1) 4 %o 47 5 KL 1) S5 52 6
—FF

N

Tt

A= AT e
SR ONRE R AN SR ANA, X RIREAL S ARG I e B A R e
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(a) HfgtE
(b Zhetk
(c) “=fetk
(d KHH

4. AR

(RS 1 R A S U T 2R GO U G E I TR R S N 111 R 1 G o

B o e )

2. PR A R B A IE T A A S o ()

3. AR SR 2 B R A e )

4. ZAEINZ LM R ET A )

5. 41— BME, EARTTIERE . )

6. LERE VUM — AN 4l M ) 40 Ak LLR, A5 — AN T00 5 08 UE 40 i 5 R AR A0 (R I 30, 3 — B B RR A 41 i
ot ()

7. IEE A PR R AR R R S FEOE A . )

8. UK HAERFE I AFE D o e, )

9. FTE Hayfick AR R MM UEIRZBR o oo
()

10. A0 AR AE R HE R, BRI BRI RIS o oo ()

1. CAK A& — M # ff CDKI , CDK2 M CDK4 1 B & ©
CDK ..o )

2. A , HBFXAKTFHEEMWRENMEAN mRNA F XM EHHE—F
T o e (@)
3. @ Wm #® m 2 t K &£ £ &£ W oK om & A~ E & o

T o e, ()

14. Hf o-)iE55 DNA-BE AR MAHTAEH. oo )

15. R 4EH) (Zine finger motif) H—AMEE e (FEBHE N M B B2 741 I 50E K R 3% DNA-
B A A I TR o e )

16. A7 & e @ it b & B S8 Ry R R [ i, fE I DNA Kb fE Rk IR A OB ik 3
oo e, Q)

17 M B T 4 M CD4+ W K K 2 40 W oM M R 4 M T &
B o e Q)

18. ALK 2 JE 2 R A DNA &5 &AL 0Z R )R 8 1 GEBOA BRI ), HASRER N A 5)
To i Q)

19. PS3 & H Z 5 M & 41 M &% DNA K H o, Bk o — A R M ow

T PR ()

20 bR oAm Mo TAEKE R, SR KXHE L, RN EKKETHEEREN
i TP USRUPPPRTN Q)

A S | Y 5 i A S NP U | Y e S B N S S 1 A S ¢ - G = I O
PRl e Q)

22. MR > D s B R QU T R RIS ONLIA S B BORSE AL A0 ek s b A
NI 5 A S TS O 13 NI 7 S| ) s S wl N~ G B T O AR =Sl U A S/ S

SRR Q)
23, IE WA MO K R AR I Ui BN R OB R M 2, i B AR 0 RZ OB R R 5 I K B HOAE R O
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.
v/

O e )
. FAZIER PGS N — A ATG HFUAIT o oo ()
e S I < I VR S 7S P 75 NS I O (W S C S St QR =1
O e )
R TR B HAT RNA REEHGTERE AT ()
. i KL W DL i kL DNA 4 B AR 52 S 2 g ok EE A e, DAORUE BE 10 4R OR S AR e
O s )
COr AR RE R R AN N Tl M g R D R B, R ZE R R AT g D T o A R AR 4
O s )
E U3 S A/ 1 N U S 2~ S SO A R E A TS I O R PN

O e )
R ARIFAEAIMB A e (D

] 2 8«

A0 ? Ui I oy A2 SRR B Ak I 45 L 2

AHERF S 1 BE R 1R 23K 2 AT R 4 11 2

s I R e L TR 2

A R IR 1) A 2 B TR AR 1 T R B 1) 25 L 2

FZA MR RA ) R R 2 RS R G, UL TR KR ?

BREE 111 mRNA #H R R4 2

LA A S AR A TT U A2

I oA WIR LG B ACRRAIE 2

PR 5 ST T 1) B K DX 7R )L 2
- ARG A RENE (totipotency) ?
o AR ? S AR 2
L ANE S AL P UM R R, LR 5 I R R AR K
- EARE BT ChRBE (B) 2000)

2 ERBEREN RS L RN

O 0 N AN U B W N = W
P M v 7 P P v P v P

—_— = = =
W NN = O

14, R TR 20 0 R0 [ 5 A R vk A iR e 2

15, T2 ft4? AR 2001)

16« MANAEIETE . M AR P AUAETOC R, ARIA IR R A SE AT 4 2 BRIESE . (R4, 2001)
17+ AT a2 o462 40 oA A o A4 2

18~ LA FELAN A ¥ 2314 A 48] 58 A 40 B S £ 40 B o P 9 4

19 HEIR 40 f 4310 40 i 7 I B R Bl (R 4 SR DRy A SO 4 B0 40 B 23 A AT s A 2

20, Hammerling (<P 35 S50 R85 F KA Db U B AX Y 40 B 3 A BIRE 2 kg 442

21 J 0 LA MR AN ) T A R e 2

22, 20 DR SR B0 e AR 2 A R DR PR A U LR T R A ?

N
w

v AL RE R A LR AL ?

v AT IR P AL T R AT T AR A 2

v SRR AR A Y IR SR R AT ] A B

v HREDII =Fh RNA BRI 0 AT i8R A D BEAT (T AN 2 SRR AT TN i 2
 FZAEMIRIHT R mRNA 5 S mRNA 75737 S50 LA 22507 IR % Jn BT o2 Bt T 1 ?

28, THELBHE]. AFER. R ER. EIIRNRL R R D A E ARG A, eI L
AT FANA] ?

29, WIARZLAER R TR IR RIBLE -

30~ FUBEERL T AU IS B A 5 K e SR T

NN
~N N L b
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314 Z{G G I SORZ A ) B S R e o s A T

32, fHIAKEDR A Bl S 2 DR R 7 RN S5 4 A e s P K D g

33, BLAZA IO FE R FB YR o] DLW ES KT R AR ? B ST, AT LR s R, SR AE
A RE NI ? W22 .

34, KR 2T AL, AT AR R Y

35, AT LA S SRR S AR, A TR BRI A Y

36, RN AR T AF A AORE R R I GO A 2 i SRR

37 SrACRABE E AR R AL R AL I 25 L, TR 2481 U 1) 43 A IR R S DR PR e 1 i 4 7 5
38.lucerne_may Tl 5CT Ji 40 A2 AN I Al PO 200 R DG 20 W 55 /NI 2 S AN g A B T A ) i DRI 2
39, jasonbio =855 FvRl i/ 1A K

T\FRE 40 b A R P R, 23 2R 2 IR o A R 7 R T S B a (2);

2\ JEE s P A0 L e T A 0 2 2R 0 R e R AR AR R AT e /N T R AR B 4R R (2);

3\TR A FEE e PR A0 M B A R BE AR R A0 0 T AR SRR RO SO RE D (R R R BT AR,
MENIZ RET A E AT ERI();

biosphinx [ 40 Hy A (K AR, 73 2K E 2 DR HORE ARG PR 1 0 5 2 B i (), E ik

e N =g R X (M W OV e A S R VA

MR JEE e P 200 L B A R PR AR PR A0 ML %o A S PO Y 52 6 1 v

A_phage TANEATEL, ANEEH (LARTIFEZ TR 2 THEHAZ, FIr9, eSO T
M fRFF A S AR, AL HATLLME.

jasonbio At AFERGBK, BB, & NIWEIIR4 208

M13 T4 I &

T — K AA B REH AR S ORRIRIG T AR A AT TR E % Z
il A AERLRIRI G E R R B 50 . H AT ARG T 40 i O m] e A RS IR o el iE oA, 1T 40
JuT AR ) A0 A JEAB S R AN AN 028, AT )iz T B 1 kA

FEMRRI AR AR T, PRI AT LM R T A 2 I A s o o AEEEsh P, IEH AR
AR sl PR 07t 22 5 DR AL slids B B LR . RN B0 ML TR IR EE AL SN A2 T Ak — 25 o ik
g R IRIG T At anen), BA N LTS8 B HIRE ) o 10 B2 2R el B N B0 T 40—
B RA AL S, HRE MG s 2 HO 40 i skl 21

SR, XML H T2 2 7 PR

OFTITFER ], ALGURE S PR 40 M R BA o3 A0 A 0 s 2 2 AR E 30 T 4R K 1 T O €21
TR,

T4 2 A H IR RTRE ) (Self-renewing), AENE ™ A i LM AL I D RE AR ML . T4 a4 AR A B B 2 Ay
JRJIE T 20 R AR T2 e o
1.1 a4t
JERE T4l (Embryonic Stem cell, ES 41 H1)
MG E T RN, PZATHE] (Inner Cell Mass) FRIZ0 MBI A IRHG T 4008 . WG 140 M BAT 4x g
PE, ATULEREH RGN AN A AR ). FLEE 1970 4E Martin Evans £ M/ B A48 B3 IR T
M IFAERSP AT R T . TN IR 40 i 1) AR S35 7% 1 B el A 3RAF ) o
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BE—b U, R4 (ES 41D &R R i, & HAa R A, G800 ks v i
AL E, WHAHM . PFFORFH ES 402
M AEY DRSS AL O B2 —. ES AR IB 3 b AL, TR 4R (EC 41
M IRILFFUE T ES 40010 A P15 i 5 T AR

HETVFZ 00 TAEMOZ LN ES AR SEN GRIT I, n: B3GR 27 /N H A AP i Dy ) 1) X 0 B A 7
BA T B ES AR IR e A . 0SS, 2508 LI WF N Sl U 40 B RO, AR rr At
WAL T o ARG SR ) . BEAE ES A0 MIHEST H 8RN, AR B2 A8 ES A TN T —ANHr
M B . 75 98 4K, WABITUNA RN FR NS ES A, TRHE T ES 4 4b h & Fh i 4 i 1) 4= e
PEo IXFERATRIEZF A ES 4RI TT & A m o v g R, AR ES SN IT LAES & T 4t
SN IR RS, TSP T S N, A S K R A48 BT AR ES AT, it
NEERIAIE ST A RV & IR TR, A28 ES 44y N8I i Ab izt 18 K- 7E A0 B 5 TH v] i
BRI GO, R ER R TT A 2K ES 41 ST O IRE A5t — R m bl

A F 2 1 o 4 Y
40. dolphinprince =5 8: 15 1T JLA 1) 8
a) TR AT ST A R AR & k2
2. B SAR AR KOG T — AN R 5 A ?
3. NG A &> THIRER T 6 LA ATP?
4. IP3 M EZAEREAT 42
5. UEHI4 A Btk DNA OR BTS00 10 5250 X S PR AR 2
6. VEAIR I B 3 52 AR T R AL S I MR — b BE PR R 2
7. AB A A B TR AT SR o A B A e 2
8. MR IY i AT £ /> ATP?
9. Rnase3 PJ RNA W—AMX 152
10. =40 H b A — oy PR AT RS 95 FE ) LA™ ATP?
L1 BRI S AR SR (Rl B 8 T30
12, EAWEE AR TR C ) RIS
13, CUARHE B 0 b AR IR B2 1, 38 v — T (S8 SR Wy JP e 2 T S IL i B 4 5 i e AR S B 5 5 2
14. MRS —5> T H T £ B ATP 20 C D
15 B H R I AL BB 0 D RS0 48 — B A (O JRr b
16.VIORA L C ) A G i
178k D)6 B 1 BB AR IR BLIY) C R IR, N F g IR ¢ )
RE: X JUBAHE, FRYEAS b K 2 45 31, FR B I ) 25 IR — i

56 AP

INS ZARIN BB IRAG Y) AA REDUE 2 TYR.
INS %21k B iR 1k (11 AA REDUE W& TYR B SER.
Rnase3 FMARWT UL

T H O,

PAEFR B, Wit

41, S BHRH B LA EY A, W TREUALIER, RNA gefl, 5%, R RS
ice1999i CELL free system JLi# HHil P67 it fa— B A & X

42, What is the role of clonal selection in the development of cancer?

Clonal selection drives tumor progression by favoring the outgrowth of cells within the tumor population that are
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proliferating more rapidly.

43. You have constructed a mutant of SV40 T antigen that fails to induce cell transformation because it no longer
binds Rb. Would this mutant T antigen induce transformation if introduced into cells together with a
papillomavirus cDNA that encodes E7? How about E6?

E7 binds Rb, so it would be able to induce transformation in combination with the mutant T antigen. E6 would be
unable to do so, since it interacts with p53 but not with Rb.

44. The proliferation of fibroblasts is generally inhibited by cAMP. Would gsp act as an oncogene in these cells?
The gsp gene encodes the a subunit of Gs, which stimulates adenylyl cyclase. It would therefore not act as an
oncogene in cells whose proliferation is inhibited by cAMP.

45. What effect would overexpression of the INK4 tumor suppressor gene product be expected to have on tumor
cells in which Rb has been inactivated by mutation?

INK4 encodes the Cdk inhibitor p16, which inhibits Cdk4/cyclin D complexes. Since phosphorylation of Rb is the
critical target of Cdk4/cyclin D, overexpression of p16 would have no effect on cells in which Rb has already been
inactivated.

46. Which would you expect to be more sensitive to treatment with irradiation—tumors with wild-type p53 genes
or tumors with mutant p53 genes?

Cells with wild-type p53 would be more sensitive because p53 is required for apoptosis induced by DNA damage.

H=w dREZS5ET

1.

L ITAESR IR T UE B R AR P T b I ks FL DRIk Rtk R IRE G i FO IR
52 IR

2. AiAlfiRE

1. 41EgmfErEser: (B T) (programmed cell death or apoptosis)

2. ki (telomere)

3. FEREN T YA (yeast artificial chromosome, YAC)

4. ki Mk (telomere and telomerase)

5. Hayflick 7[R (Hayflick limitation)

6. (1) caspase (P459, —HJiEHIA]); (2) apoptosis, (P454); (3) programed cell death (PCD) (p454)

3. AR

1. WBRE A R0 AT S B0 WAz [ 46, WSt YRS IS, AMRE S 20T, XA AR A P T
(apoptosis)o . ¢ )

2. KNI Z BET UM E ARSI M o oo, )

4 I E L

1. FEERAE AT A

H4 42 Hayflick #FR ?

MM T IRE S TESEHIE R S G247

W A MR T A e

P AEA N KB R Ay 2 2

T HEA R AT A2

A (3RO SR TAE S MK S A TVE 7 Sl R AT L SR 2 DR T 0 AR A
HHEREM, WG REE?

8. AUMUFEF AL AL T 2 2 e s R B B ST A2

N
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9. AT AR ? IR . (P467, $2ED

10. F40 (stem cell) SARFE? LW HFUT LYY (P446-P447, “="H)k e W B—WEE— 1)
11, 4 (30 SRFIEFETAE 2 AR & A AR 2 S R AT 6 JA S0 T 42 I8 %) A e A
CHGEFIER, WIRE AR AEREIR, 1997)

12, 4R P AAE T B3 R S AR 2 R U A2 BRI 1999)

13. e Z A WREERAE ;73R 5 R 4 i 2 1A T R SR A

TR 2 0 0 S 1 2 R AE S SL TR
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