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ABSTRACT

This study was carried out to develop cell lines overexpressing human H-transferase (HT). One of the approaches
to prevent hyperacute rejection in xenotransplantation might be the expression of human HT in porcine cells. In this
study, we cloned human HT gene from HepG2 cells using RT-PCR to establish HT-overexpressing vector. The
fulldlength ¢cDNA of human HT was inserted into the 3' end of CMV promoter for construction of the overexpression
vector pR/CMV-hHT. Using jetPEI DNA transfection reagent, the vector was introduced into porcine ear skin
fibroblasts from newborn piglets. Transfected cells were selected by treatment of 300 pg/ml G418 for 12 days. After
antibiotic selection, survived colonies with approximately 5 mm in diameter were picked and analysed for transgene
human HT by PCR. The colonies proven to be human HT transfectants were analysed by RT-PCR to determine their
expressions of human HT. In all colonies tested, human HT mRNA was detected. This result demonstrates the
establishment of porcine cell lines overexpressing human HT, and these cell lines may be used for the development
of transgenic pigs for xenotransplantation.
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BE 723}7] 98te] Al H-transferaseS HepG2 X2 E FA3I312H, o] #2AE CMV promoterS o] &
o] Y & YEE THED HF WEQ) pR/CMV HElo] Astaich £, siA] A A AZE o]-g-3ted A
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7] 93 o g FE A7)E ALl A olste o)F
ZF 7] o] o) YFEHJUTE 01T AV ol TEE= T
719 A7)7F Abgda} W) eskan, wholgl el g 3HE g0l
7] BEo] F2 HA)7} o] &5 vk L2 o] T Y
Wofl oJate] o]dE A7 5L Apge] Aol EAsh= A}
A Aol s A 2FA AN S doA oA
| 4715 HAFeHA RHETh o9 2 EAE EE ¥
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9 2 xenoreactive natural antibodies()XNA)7} <12} sh=
o]2] #71¢] epitopese AT TEE AietaA} s
A7t A8% 3 YrkPlatts}t Bach, 1991; Auchincloss$}
Sachs, 1998; Weiss, 1998; Wang¥} Zhou, 2003). ©]21%t
epitopes®] 32 a1,3-galactosyl(Gal) epitopes”} 1<
™, o] epitopes= a1,3-galactosyltransferase 32kl 2|
ato] HA AEe] A FAE(Fodor 5, 1994).

HZ APFere] WEe o1 3-galactosyltransferase
Azte] wtdo] AAY FE9 @S 7t st e
™, 7 WL gene targeting B2 A FE AL
2go|t}, o]e} e WA oty vz T g
Lai B2 2002d9] EA| Wl ¢Jste] a1,3-galactosyl-
transferase +3A47} knock-out ¥ & HHX| & HEUTHL
B sl o H(Dai 5, 2002; Lai &, 2002, Phelps %, 2003;
Kolber-Simonds 5, 2004, Ramsoondar %, 2003), %3
2003:3llE Ramsoondar % human a1,2-fucosylosyl-
transferase(H-transferase) -Fr 2171 Zhd@ = 2 # A9 a
1,3-Galactosyltransferase A7} knock-out® HAE =t
Ectz B33} tRamsoondar 5 2003).

1998'd Chen 5& A& H-transferase’} H@ st AF
9} Gal knock-out 4FE o] &3}d o1& F 7HA FA7}
279 BPE 234 AR S 43N F UE Ao
2= Bag kgt Costa 5(1999)> CMV promoter©l]
9)5}e] H-transferase’} Zhddshs AAE fdelglion,

B odkeo] Bodate AX BW FHE HIAA 7] ©
g o020 o]f EAE Budch =3, 2002300
Costa 52 CD599 HT7} &% wdste diAE /Hdsit
om o]E A9 Z7|= AR ¥Hgo| &sEs B33l
THCosta 5, 2002). 2005'3 = Ramirez 5l 2|3t} CD-
55, CD59, H-transferase”} BAl0 @@A3M= #HA 9 1=
baboon @%=o]oll o] st 2FF AR ¥k&o] JAFE
B 315+% CiRamirez 5, 2005).
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RT-PCRO| 2/t AfE H-transferase ¢DNAS| &3

Abere) H-transferase (DNAT AFE9] hepatocellular
carcinoma cell line$) HepG2 cell 2% total RNAE A
3§ RT-PCRo 93t thg3} o] FAsIG Total
RNA* DNase I f4x(Takara, Japan)E ©]-&3t] genomic
DNAZ A8tk A" RNA 5 pgs )83+ Su-
perscript 11 RNaseH-reverse transcriptase (Invitrogen,
USA)¢} random primerE ©]§3}e] ARS-AmA el mah
first strand cONAS F433H5ICF PCR HH-3-2 NCBIe| X
28 A}2 H-transferase -4 2HGeneBank Accession No.
M35531)%] “3-5-8H= 10 pmol sense(ATCTGCCACCTGC-
AAGCAGCTCGGCCATGT)$}  antisense(GCTCTCAAGG
CTTAGCCAAT GTCCAGAGTG) primerE ©]-&3fo] 1x
PCR buffer, 0.5 U i-star Tag-polymerase(Intron, Korea),
zt 100 uM dNTP 2422 94TolA 2027t denatu-
ration, 68°Coll4] 207} annealing, 72°CellA 1% 2053}
extension, 40 cycled] W&Z7OE PCRE FH3IAH.
PCR 2128 0.8% agarose gelol Al 4719538k ¢ 1.1 kb
size®] band 3 3l oH, 47 Ad 2L A8t T-
vector(Promega, USA)°l subcloning 33t 471 M€ 2
732 ABI PRISM 377 sequencer(Applied Biosystems)E A}
g3t ARG 249 971 M€ 242 Genetix- win
(version 4.0)& o]-&3te] B33t ¥ PCR 2312 H-
transferase F+AA7F =48 AXe &2l % H-trans-
ferase RNAS] 28 3ololx FUstAl AH-&3H3ith

pRc/CMV-hHT U§ HES 75

H-transferse 722} & vector®] 7% mamma-
lian expression vector! pRe/CMV vectorll A}& H-trans-
ferse SRS ligationdted o3 2ol THEH. WA
PRc/CMV vector multicloning site®l] 313 Not I site |
SALE o] &3t Heatal T-vectorol cloning® o] UE
A} H-transferse cDNA 1128 bpE Al$+ &4 Not [22
bk 3 pRc/CMV/Not I vectordl] ligationd}31 T, com-
petent cell DH5 a ¢l transformation® T3 plasmid € 4
A&kt BAE plasmids H-transferse cONAZF A4
FEA 471ug el dte] gdaigion, dHd 9
e A A AMEZ =9dof o838

SHR| F AMAMEO pRe/CMV-hHT Y& HE{Q] TQlut {E

1] 7 AAE| pR/CMV-hHT 2 HE o] =02
jetPEI DNA transfection reagent (Polyplus Transfection,
USA) kit& Abgste] thgat 2ol AAagn. ¥4
Transfectione 371 98t six] A AEE 3-cm dishol
15% FBS(Hyclone, USA)¢] ¥3¥ DMEM(Gibco BRL
Co., USA)S ol-gate] 15~1.8x10° cell& HZEE th3 16
A|ZF FoF vjeksl3ith. DNA liposome complex: 6 ug
DNAZ ¥&sl= 150 mM NaCl 100 ul1$} jetPEI 8 ulE
F3Fsl= 150 mM NaCl 100 plE £¢3 3 vortexing S
10323F AAE -8 complex’t FAEHES A2 30&
WA stk wl el AlFEe 18] AEEFRE A
1.8 mle) A2 wix 2 wEstelon, 7] DNA lipo-
some complex 200 ul& H7iste] AlEel HA4o] glod
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pR/CMV-hHT vector”} transfection ® 3= G418
300 pg/midlA 129 B9t wjgate] ek 44
colonyE= cloning cylinder(Sigma, USA)E ©]&3to] £
33 pick updtSith. cylinderoll Al confluentdtAl AHd A
I+ 24-well dish, 12-well dish, 6-am dish, 10-mm dish
SAZ A g F F cellg 3|573HaL genomic DNA
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A3 A7, 1,128 bp2] PCR AHES AUATHFig. 1A). =T,
A7) vldS ZAASt NCBI| Bis o] gl H-transfe-
rase (DNA9] coding % 9} nucleotidecl| A 99.6%] &
AEAANS YeR|lor, ofnl et % 989%9] “dE
3& VeERH I th(Fig. 1B).
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Fig. 2. Construction of humna H-transferase expression vector. The
full-length <DNA of human H-transferase was inserted into Not I
site at 3' end of CMV promoter in pRc/CMV expression vector.
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Fig, 1. PCR amplification of H-transferase (A) and the deduced amino acid sequence of H-transferase cloned from HepG2 cell (B). Total RNA
from HepG2 cell was isolated using TRI-zol Reagent. Synthesis of first strand cDNA was performed using Superscript II Rnase H- reverse
transcriptase with random primer and 5 pg of total RNA as template. PCR was conducted with specific primer for human H-transferase
and i-star Tag-polymerase. The amino acid sequence was compared GenBank Acession No. M35531.
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Fig, 3. Colony formation after G418 selection. The pRC/CMV-HT expression vector was transfected into porcine ear fibroblast cells, and the
cells were selected with G418 300 pg/ml for 12 days. The colonies of approximately 5 mm in their diameter were picked and analysed for
H-transferase. Colony A, B, C (original magnification 40x) was selected in the different dish.
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Fig. 4. The integration (A) and expression (B) of human H-trans-
ferase gene in porcine ear fibroblast cells. After colony formation,
cells were passaged at confluence in 90-mm dishes. The genomic
DNA and total RNA were extracted from transfected cells. PCR
and RT-PCR were performed with 100 ng genomic DNA and 5 pg
total RNA. PCR was carry out with specific primer for human
H-transferase. To avoid false PCR signals from the contamination of
genomic DNA, a control sample (RT-) that the reverse transcriptase
was omitted from the step of cDNA synthesis were run in parallel.
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