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Introduction To Basic Molecular Biologic Techniques For Molecular imaging

Department of Nuclear Medicine and Cancer Research Institute, Seoul National University College of Medicine, Seoul,

Molecular imaging is a rapidly growing field due to the advances in molecular biology and imaging technologies.
With the introduction of imaging reporter genes into the cell, diverse cellular processes can be monitored,
quantified and imaged non-invasively in vivo. These processes include the gene expression, protein-protein
interactions, signal transduction pathways, and monitoring of cells such as cancer cells, immune cells, and stem
cells. In the near future, molecular imaging analysis will allow us to observe the incipience and progression of the
disease. These will make us easier to give a diagnosis in the early stage of intractable diseases such as cancer,
neuro-degenerative disease, and immunological disorders. Additionally, molecular imaging method will be a
valuable tool for the real-time evaluation of cells in motecular biology and the basic biological studies. As newer
and more powerful molecular imaging tools become available, it will be necessary to corporate clinicians,
molecular biologists and biochemists for the planning, interpretation, and application of these techniques to their
fullest potential. In order for such a multidisciplinary team to be effective, it is essential that a common
understanding of basic biochemical and molecular biologic techniques is achieved. Basic molecular techniques for
molecular imaging methods are presented in this paper. (Korean | Nucl Med 38(2):115-120, 2004)
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Fig. 1. Preparation of cDNA library in a bacteriophage 1.
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Table 1. Mammalian expression vectors (from Invitrogen)
Prormoter Vector - Seiem j ; - ; g . -
- : ‘ Neo Bsd 760 Hygro 5 . OxHis Xoress
PCDNA3.T (+)
A3, v v
oMV pcDNA3. 1/Hygro
pcDNA4/His v v v v v v
pPCDNAG/His
PEF1/His v v
EF-1¢ PEF4/V5-His v v v v v v
pEF6/His
UbC pPUBG6/V5-His v v v
‘CMV :Cytomegalovirus, EF-1a:human Elongation Factor-1a, UoC: human ubiguitin C promoter
Neo : Neomycin, Bsd: Blasticidin, Zeo :Zeocin, Hygro :Hygromycin resistance gene
TV5 V5 epitope, 6XHis ‘polyhistidine tag. Xpress :Xpress epitope
ok 223 oY A AlTEA A4 AEe tEFEY 79
(multicloning site, MCS) 7} glol B&fxxke] B Z R 0]

Pyul

* There is an ATG upstream
of the Xbe | site.

A-180228
Bsmi

Fig. 2. Molecular map of expression vector pcDNA3.T from
Invitrogen. PCMV: CMV promoter, T7 and SP&: T7 and SP6
promoter/oriming site, BGH pA bovine growth hormone
polyadenylation sequence, SV40: SV40 early promoter and origin,
Neomycin: Neomycin resistance gene, ColEl: pUC replication
origin. Ampiciliin: Ampicilin resistance gene
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- Fig. 3. Liposome-mediated gene transfer (lipofection).®
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ma} RNA Hlolg|29} DNA ulo|ElA FFAE FEHL
adenovirus, adeno-associated virus (AAV)$} herpes simplex
virus (HSV)E DNA Hlolg]2~9d)|, retrovirus®} lentiviruss
RNA Hiolgjze] &8t A7AEL vl F45A9 4
S AR Y FHAE SFAEY EHES TN

A dn

1. Adenovirus

Double-stranded DNA virus$! adenoviruse= A% £E4
el ¢} BAIQle] kst 279 Al XA B2 FAA AY 28
& Jehln 7rsst 220 2 retrovirusE T & 97HE Yl
Wk 226 conditionally replicative adenovirus (CRA)
2l oncolytic adenovirusS ©]-&3td AFMEANME FFS
R FRANENS HAHOE AEANE F Y= FEH
ARAER A7} 288 2997 Yo AT A
717k Ao 2 gon AARHSS YOI EE ofn] A3
2 g g o428 § glde @Rl Utk TﬂrEW
adenovirust E&fAAFe) W@E 7| 7ke] FHAT LA Ay
ook 3l ZA¢-st WA A 4A =HUA %= FF ]73.74]
o] 2347z Agajct!

A ¢

2. Adeno-associated Virus (AAV)

Small, linear single-stranded DNA virus¢! AAVE A&
thREo] N E4AR sl tiXE F Q2B E WG]
gold 7o) Btk AAVE adenovirus¥ @ ZEAHZE o}
Yz £, BEGAE B5E 2N F doh 51 f4%
o] wHg7)7r0} adenovirus®) B8 71 FHo) Qo AlE i
o] AAHYCBZ adenovirus®t 7+ helper viruse] 8.3}
3 o] FHAdA helper virusel &J§ £FG¢] A5 Lojdth

3. Retrovirus

Retrovirus 54 & o] 43l EAFAA SFAEY 4
A W2 BrtgHog AYEE 540 ol B
wgo] AAZE kAo dojut 0d: 717 A EH ol
Bog Afe A XFzA d¥ olgHI Uth
retrovirust E FAA AGEE HFo ex vivo A A%
AR A5 AHEE = ok Tt AZV EEE A og
FAAY GYANZ o] o]FolAH watr uEEAH X
SFAEZ ALY F gk vl 9ok 132 44T

= §4Ae 2717} 8 kbE FAEHS o R "g’&
o] oYtz EAIF el Urh

)' F\F



4. Lentivirus

Retrovirus®) 4202 19009dt) SuHEE] NdE 7] A|2-e
FEHEAE HIVE BAZ stk 7129 retrovirus® E8] AE &
GF7N0 G LA ot BEo] LY A E B ol #
go] FualA] G AEINE f42 B8 Tgo) g0 9
T 717k0) Fob YN FE A
EAZ e A wEe) 9%
2 AdEi,
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>
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PCR (Polymerase Chain Reaction)

PCR7I&™ & 23 A9 2oy Arzay 2 2
Az A ek A Bl ohZ} single nucleotide polymor-
phism (SNP)& Zoh}7] €13 DNA @714 F #47 o7
2RI 25T JAkP? PCRo) #AH 71&o] A 2
AEAE GA ALl ?_Zé?} DNA Z¥a 27} Be=R sk
ou g v PCR AAAnbt} thadwe) DNA £}EAE A8+
ofol P}, AR AL A M st AL EZHE DNA F7
FAE FEletHA PCR7IE] o] RopR o] A 87544 2l
Zutol t)-S ¥A3A Atk PCR 7182 DNA o|Suil+x
o] dol 23 WAl (denaturation) #H, SH 544 G719 E
of Solg Za}o|wiele] A3 (annealing) #4 % DNA FHE
2o 93 DNA §4 wres ﬁ}i@-gi}yﬁ 22 §AAE o
2 224t (Fig. 4). 284 s S44729 o]

F 2 2498 DNA %7]/\1 ¥-& w7 (proofreading) 3= 71
A=A 9] Ao mE} AH-EHE DNA $/HERS F
AR, 1g3 Ztolwiete] AFAAAA HH e 4
T 21& Adshes o] PCRuESS AdlE 93
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B e ¥
} Target DNA

al,
.+ Add sxcess primers 1 and 2, dNTPs,

'and Tag polymerase

: Heat to 95° to malt strands
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O |
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%
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3 e
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Fig. 4. The polymerase chain reaction.”
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