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Glucose __(1) 2 (A) aldose (B) ketose
_ @ Hsmrsmz (A)6 (B)S5S (C)4 (D)3
(@ H4Glucose H M A (A) 64 (B)32 (C)16 (D)8
o-D-Glucose & @ (#:i%) (A)a-D-Galactose #j epimer (B) a-D-Galactose
&9 anomer (C) B-D-Glucose &3 anomer (D) glycogen &9
ST

. Cellulose & LA} — #& glycosidic bond &4 & Glucose %5 F ? __ B (A) a-(1->6)
(B) a-(1->4) #= a-(1->6) (C) B-(1->4) (D) a-(1->1)

FTHMEMmHEBEA? _ @ @ (HE) (A) EBmKkEksAaassE (B)
& 4% Glucose & chair form % # boat form (C) B-D-Glucose 2z C1 #2 C6 % £ 5 T
@z t#% (D) Ribose $ & 5 i43% o

“F %] 4T % 2 amino sugars ? @ (#£:E)(A) Cluconic acid (B) Mannitol (C)
Glucosamine (D) Muramic acid (E) Sialic acid

F 477 Glycolysis # AP S AR TERE? __ @) (HiE) (A)
Hexokinase (B) Phosphofructokinase (C) Aldolase (D) Glyceraldehyde-3-phosphate
dehydrogenase (E) Pyruvate kinase

T 5|9 — 18 4% B§ 4 #1 Galactose /X, #t & Glucose-6-phosphate #9842 ? ©
(A)ATP (B)GTP (C)CTP (E)UTP

Phosphofructokinase-1 €% 2| FFT# B KmEwL? _ @ (&) (A
Fructose 1,6 bisphosphateT  (B) Fructose 2,6 bisphosphateT (C) ATPT (D) ADPT
(E) Acetyl-CoAT (F) citrateT (G) #afsk L%

F %474 T transcribe s, RNA? __ (D (&) (1) satellite DNA (2) rRNA

(@AM E HEFHEL)




BLEHREA+AEERALHER LA RBM & B B7H
BT 447 BT EEEEBELAT BIE &M

AR TSNS . TR - URTEE  (WREELE)

gene (3) telomere sequence (4) pseudogene (5) Alu element
9. F 5|47 4& cell cycle & 4N genome ? () (ﬁx%) (H)GO (2)Gl (3)earlyS
4)lateS (5) G2 (6)earlyM (7)late M '

10. Eukaryotic protein % # phosphorylation #345# » F 5| sk Ak A 8% & K target site ?
_@®  (44i%) (A)Serine (B)Proline (C)Threonine (D) Tyrosine (E)
Tryptophan

11. — % 3% DNA 34 818 T 45 &9 reading frame?___ 4 _ (A)1 (B)3 (©C)6-

12. — £ TE T tmfish ~ s KiL E lysosome 4 A% protein L EE XA A _O
(A) ER - Cis Golgi - Trans Golgi (B) Cis Golgi > Trans Golgi > ER (C)ER >
Trans Golgi - Cis Golgi (ER=endoplasmic reticulum)

13. F 5|74 5 # 8 £ T4 cyclobutane pyrimidine dimers (CPD) ?___(®
(#£i%) (A)Photolyase (B) UvrABC excinuclease (C) CPD glycosylase (D)
Alkyltransferase.

CH?
14.E. coli 2 DNA—G—— @@EHERAS _@  (A—A— (B)—GC—
T —T— —C—
I it DNA {7 % newly synthesized DNA? (A) G-containing A%
(B) T-containing A%

15 FHABREARASmEZ (A) BE B) #f= () #=EK
ribosome assemble @
tRNA processing )
mRNA processing @D

translation _®
16.3% % £ = 4% A ¥ 4= B2 mRNA post-transcriptional modifications:
) Q2m)
2 Q)

@ (2 9)
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1. Glycogen phosphorylase A1 48 1t 684 R f& 247 ? R F2 B A $L T B 4 30 55 5 % B Pk B F
FriA¥E 7 (% 4t # hormones, allelosteric effectors, phosphorylation % 7 & £ 3,98 ) (6 %°)

£ identify 7 —# DNA sequence # ° %—&uﬁ (EHERAEBR) TH
3 § it DNA sequence?

#% it DNA sequence #& 3.5t RNA ?

#F b DNA sequence & 3%, s%, protein ?

#] B ot DNA sequence & % # ¢m f8 + & % i¥ & mRNA?

#| #7 #b DNA sequence & % 4t 4a §6 ¥ & & i sk protein?

BE 7 3% £% putative gene sequences Z exon-intron junction ?

Q-’”P’.UOFU?

%k & 9} — £ sequences £ % promoter activity ?

PartII : 50%

Simple choice ,
1. Animals can convert cholesterol into each of the following exbept (2%)
+ (A) lanosterol '

(B) estrogen

(C) testosterone

(D) aldosterone

(E) cholic acid

2. Lovastatin lowers blood cholesterol levels by (2%)
(A) increasing the rate at which cholesterol is converted to bile acids.
(B) binding to bile acids so that they are excreted.
(C) stimulating lysosomal enzymes.
(D) inhibiting HMG-CoA reductase
(E) stimulating lecithin:cholesterol acyltransferase

3. Each of the following enzymes is needed to convert glycerol-3-phosphate and fatty acids to

(FBInHAREFHBEEL)
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triacylglycerol except 2%)

(A) fatty acyl-CoA synthase

(B) lysophophatidate acyltransferase

(C) phosphatidate phosphatase

(D) monoacyldihydroxyacetone phosphate reductase
(E) glycerol-3-phosphate acyltransferase

4. Each of the following has a phosphate group except - (2%)
(A) lecithin
(B) phosphatidylglycerol
(C) cardiolipin ‘
(D) phosphatidylinositol
(E) ceramide

Multiple choices
5. Which of the following statement(s) is correct? (5%)
(A) The pentapeptide Gly-Tyr-Thr-Cys-Leu is the same molecule as the pentapeptide
Leu-Cys-Thr-Tyr-Gly. ‘
(B) The disulfide bond in a proteixi is because of the amino acids cystine and methionine '
containing ~SH functional group.
(C) Histidine, lysine, and arginine are basic amino acids
(D) Protein phosphorylation might occur on the side chains of tyrosine, serine, and
threonine.
(E) Small molecules flow more rapidly through a gel-filtration column than larger molecules
do.

6. The octapeptide AVGWRVKS was digested with chymotrypsin. Would ion exchange or
molecular exclusion be most appropriate for separating the products? Explain your

answer. (5%)

7. A protein was purified to homogeneity. Determination of the molecular weight by
molecular exclusion chromatography yields 60 kDa. Chromatography in the presence of
6 M urea yields a 30-kDa species. When the chromatography is repeated in the presence
of 6 M urea and 10 mM beta-mercaptoethanol, a single molecular species of 15 kDa results.
Please describe the structure of the molecule? (5%) '
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8. Why are most unsaturated fatty acids found in phospholipids in the cis rather than the trans
conformation? Draw the structure of a 16-carbon fatty acid as cis monounsaturated and
trans monounsaturated. (the unsaturated position can be anywhere as you like)  (5%)

9. The potassium channel and the sodium channel have similar structures and are arranged in
the same orientation in the cell membrane. Yet, the sodium channel allows sodium ions to
flow into the cell and the potassium channel allows potassium to flow out of the cell.
Please explain it. (5%)

10. Antibodies have two identical antigen-binding sites. Remarkably, antibodies to the
extracellular parts of grow-factor receptors often lead to the same cellular effects as does
exposure to growth factors. Please explain this observation. (5%)

11. Why should phenlketonurics avoid using aspartame, an artificial sweetner? (aspartame is
L-aspartyl-L-Iphenylalanine methyl ester) (5%)

12. Phosphatidylethaolamine is the most common lipid in the E. coli cell membrane.
(A) Please draw the structure of phosphatidylethanolamine. 2%)
(B) what products will be formed when phosphatidylethanolamine is treated with each of the
following phospholipases? (5%)
(1) phospholipase A1l
(ii) phospholipase A2
(iii) phospholipase C
(iv) phospholipase D




