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With the advancement of DNA research, various technologies have been developed, and it
has become important to select appropriate research methods according to one’s research
purpose. Among the research methods M1 to M7, mark (T) if it is appropriate as the method
that provides the most direct information on the following research purpose A - D, and mark

(F) if it is inappropriate.
Research methods:

(M1) DNA microarray

(M2) Quantitative RT-PCR
(M3) CRISPR-Cas9 method
(M4) In situ hybridization
(M5) Reproductive cloning
(M6) Construction of iPS cell

(M7) Metagenome analysis

Purpose of research:

A. To examine the site where a specific gene is expressed in a mouse tissue, it is appropriate

to perform (M4).

B. To analyze the expression level of a specific gene in maple leaves, it is appropriate to

perform (M2).

C. To search the Bacillus subtilis genome for genes the expression of which is induced when
the nitrogen source is depleted. (M1)

D. To identify microbial species from microbial communities thriving in compost. (M7)
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Start codon His tag

--—- ATA CAT GCA CAT CAC CAC CAC CAT CAC TCC GCG GCT CTT GAA GTC CTC TTT CAG GGA
-—-- TAT GTA TAC GCA GTA GTG GTG GTG GTA GTG AGG CGC CGA GAA CTT CAG GAG AAA GTC CCT

CCC GGG TAC CAG GAT CCG AAT TCT GTA CAG GCC TTG GCG CGC CCG ACG TCC GTC GAC AAG CTT---

GGG CCC ATG GTC CTA GGC TTA AGA CAT GTC CGG AAC CGC GCG GGC TGC AGG CAG CTG TTC GAA---
Smal EcoRI Sall HindII

Figure 1. DNA sequence of the cloning region of vector A (double strands).



Start codon

ATG

TAC

-== TCT TCC TTC CTC AAG GGA ACA CTG CAC CAT CCA TCA TAT GCT TCG TCT|TGA

AAG TTA TTG AGC AAT AGT CTA ATG TTC CTT CCT CTG CTG GCT TTG GCT ---
TTC AAT AAC TCG TTA TCA GAT TAC AAG GAA GGA GAG GAC CGA AAC CGA ---

-—-- AGA AGG AAG GAG TTC CCT TGT GAC GTG GTA GGT AGT ATA CGA AGC AGA ACT

Stop codon

Figure 2. DNA sequence of the gene X showing 5’ region and 3’ region: 1566 base pair

Choose true if the primer is a correct one to use, if not, choose false.

A. Forward primer (| the start codon)
5'-CCC GAA TTC|ATG|AAG TTA TTG AGC AAT A-3'

EcoRlI site

B. Forward primer ([ the start codon)
5'- CCC CCC GGG [ATGAAG TTA TTG AGC AAT A-3'

Smal site

C. Reverse primer (| the stop codon)
5'-CCC GTC GAC AGA CGA AGC ATA TGA T-3'

Sall site

D. Reverse primer (] the stop codon)
5'-CCC AAG CTT GTA GGT AGT ATA CGAAGC AGA|ACT|-3' | 63 |

HindII site
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Original sequence TA TCT TAC ATG ATC CTA CAA GTA CCT TAC GCT|CGG|CAG GAA G

Mutant 1 TAT CTT ACA TGA TCC TAC AAG TAC CTT ACA GCTCAG GAA G
Mutant 2 TAT CTT ACA TGA TCC TAC AAG TAC CTT GCT| CGG|CAG GAA G
Mutant 3 TA TCT TAC ATG ATC CTA CAA GTA CCT GCT CAG GAA G

Mutant4  TA TCT TAC ATG ATC CTA CAA GTA CCT TAA CTC GCT AG GAA G

[ ]: Pam sequence recognized by Cas9
Start codon : ATG (underlined)

Stop codon : TAA, TAG, TGA

Figure 1
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GGUUGGUGGCGCACUUCCMQO

Leader sequence Region 1 |

Region 3 |
GCCCGACCCAUL

Region 2 '

Q
[
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<

o

8
GACUAACGAAAUGCE YIS

) |
GCGGGCINIIIUGAACAAAAUUAGAGAAUAACARUL

o - — »

trpEDCBA mRNA |

[ trpE gene }

Region 1/Region 2, Region 3/Region 4; complementary
Region 2/Region 3; complementary
Leader sequence (Region 1) encodes short peptide containing two tryptophan residues (Trp)

Figure 1
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Figure 1 Relative abundance of GLR (glucagon receptor) mRNA in rat tissue.
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Metabolic Concentration Expected speed . .
Output power [W] Exercise duration [s]
substrate [mM] [m/s]
ATP 8 6400 27 2-4
CcpP 26 6000 25 10-17
Glycogen 90 1640 6.7
>6000
Fat 7-25 1100 4.6
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a Cell body

Nerve axon

b

251 -1.9+40.1 ym/s 2.3+0.1 ym/s

Distribution [%]

65 43 -2 101 2 3 45 6 7

rFAT aFAT

NS 5 5 (sl SledsSaiy Jsd S8 5 Jor oo (sledobs 53 (FAT) (55T g s Jil ) S
@ b g 0 i g o> 09 o0 0l (@FAT) anterograde FAT ¢ cac byl 7,5 coons
) & @395 9 00 (6,05 03l e pu 095 o0 0iles (FAT retrograde (rFAT lgie 4 S5 Coos

ol ool ooy Lis b 4

Synaptic vesicles Mitochondria
Control Oligomycin | lodoacetate Control Oligomycin | lodoacetate
aFAT 23+0.1 2.2+0.2 0.3+0.1 0.9+0.1 0.3+0.1 1.0+0.1
rFAT -1.9+0.1 -1.9+0.2 -0.2+0.1 -1.2+0.1 -0.4+0.2 -1.0+0.1
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Species Habitat Urine concentration
(mOsm/L)

Rat moderate 2900
Py moderate 3100
Kangaroo rat dry 5500
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Human moderate 1400
ol 515 marine 1800
&Yl dry 1880
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) + Current Concentration (mM) Equilibri.um
A Cl II_ lon Potential
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\Y
Inner Outer (mV)
GABA®

Na* 15 150 58

K* 140 7 -75

Figure 4
Cl- 40 120 -28
Table 1
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