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Calcium phosphate precipitation technique has been one of the most common methods to introduce
genetic information into a variety of cells. This is a non-viral gene delivery system but is widely used to
produce viral vectors in industries.  However, since the transfection efficiency is influenced dramatically by
a narrow window of parameter conditions used for Ca-phosphate/DNA complex preparation, the outcome
differs among research groups. Therefore, though it is a simple and economical transfection method,
acquisition of reproducibility has been a major issue in the Ca-phosphate/DNA precipitation technique
particularly in a large-scale transfection.

In this study, optimal conditions for preparation of Ca-phosphate/DNA complex were examined to get a
high transfection efficiency. The nature of Ca-phosphate/DNA complex and density of target cells were
important in transfection process, and key parameters for optimal preparation of Ca-phosphate/DNA complex
were reaction temperature and concentrations of plasmid DNA and CaCl,.

To secure the reproducibility for large-scale applications, the effects of long term storage of the preformed
Ca-phosphate/DNA complex were also examined. DNA complex particles were suspended in HEK293
culture medium and stored at different temperatures. Transfection efficiency maintained for a week when

DNA complex particles were stored at 4 C, but dropped to a half at -20C.

To enhance the transfection efficiency, sodium butyrate, chloroquine, and DMSO were tested, and their

effects as an elicitor were confirmed.

A new technique for preparation of Ca-phosphate/DNA complex was also developed and optimized for

stable high transfection efficiency, which is an essential in gene therapy applications.

¢F 30 YA Graham 3} Van der Eb S0l 9] 7/Ndtxlo] AR5 7] A|&SE calcium phosphate
precipitation 2 FAAE A X =Y 71E2AM wl9 BE YA ALEEH Foh o] WY
& phosphate buffer 9} CaCl, @ DNA %+ AME3l] FAAAY F&o] vud £ UYAS
NEE YHoRA, v HdEA A2 AEAE AR F dor v FAFA FHevI=
itk 28}, ©]# 8 Ca-phosphate/DNA E-3+A12] A2 buffer &) pH, ¥H2%, Alg9 &
T SOl o w9 oRIEtA Wsd Bk olye}, 22 FAHAAM Az AAY HHAL
2 precipitate & A& AAHEF2 mixing X AT g AHAE A FFFY IA
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ol AR ArIEo] gt ol F eHAME HIZ FAAX Rk FAHT EAT A
upol2) 24 #Eje] th#Ag 4ol Ca-phosphate/DNA E3HAQ o]&Ho] FF A o2 E&EHL e B
olitol ZtHAdH AAAY wFelgln & 4 Aok 23y, A FeZ RS transfection ©] 7H5
gt FJ 22X 9] Ca-phosphate precipitation o] 7jdEolol & QAL FAAAEYE 4
38 HsiA o= wS 58 AHEn @ ¢ o

£ 97" $AH4 22 Ca-phosphate/DNA E}AE A= ‘75}7] A g3t AZBHE S F
Agletna ok olE A AF A TR wHEA 171_} $2%, mixing ¥, A¥9 F
ol EFAY FA4H FAA =Yg VA IFE }9& ™, old] wetA Hzaeo] EFA
AZERZE ANE & UAJ olgA Fya FH3 =4 T2 2] transfection & 233}
Rov}t, RS transfection A¢-dE EFA Y A ZHo) o:]?;] A2 7Mool e <t
Ao, o] 3 AMAHe shIZ A ZH Ca-phosphate/DNA EFA 9 A7 |7t REHES
HatAl JAk. 71Ee e FAAEUL A target M E7F FHIEW Ca-phosphate/DNA
FAE Azxdty, AxXH FA Ao st Aoded, ARE EFA= vl F4x4
FESAY FE Ae] Ade wet EA 9 A7t WEstHA fAAEY Lol FAA
a%TE o] WA v WEeldn dWtdozE 43 EY ALS ARFHOE S5y
Astey BEFAE 9] 2-4 AT Ao wFFTA AX wiAE 2@SA Hed, o] AFL F&
e A REUE AL HAW F, AZIF EviEA e Ao Az fHx
EJAE AFEu|FE ujR o] Eo] BAF 5, transfection & 3] MXE 2@ W, ZFAE ¥
T wiRE &8s Folth. o] 22 WHE o83 Y AT FHAEFAE 4TCHA
HAZ A, 32 ZYEd H3E FA oA 1 FHAE 7T F Avde A ¢ F
ARG, o} YL %9 F Ca-phosphate/DNA EFAE A FRd= Hld B ozes 3
A3tHY FAARE HELGASC] AL APEA E8F F AT W] E FHo=Z 7|dE}
3 gdth o] Hh §HA EYaEE Z7MAF) 7] YT WhH o & butyrate, chloroquine ¥ DMSO
T o% }E WS YA, ojge] fAA 2 £& ¥ =9E FAAY #EE F7HA
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