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According a study in San Diego Kaiser Health System, they estimated the incidence of
knee ligament injuries in the general population was 178 injuries per 100,000 people per year.
The insufficiency or rupture of tendon or ligament is a very challenging problem clinically.
They included ACL rupture, PCL rupture, patella tendon rupture, and Achilles tendon rupture
etc. If they are irreparable like ACL insufficiency or there is a gap between the two ends due to
loss of tendon substance, the clinician must consider the autogenous tendon graft, allogenic
tendon graft or artificial ligament for reconstruction. Artificial ligament and allogenic ligament
is not widely used due to many complications happening. Autogenous tendon graft is the best
and most frequent source for tendon reconstruction like the reconstruction of ACL insufficiency.
But it has severa potential problem unsolved. The problems included the limitation of source,
donor site morbidity, and unable to be custom-made etc. The development of engineered
ligament offers the alternative choice for antogenous tendon graft. We hope the engineered
ligament can replace the traditional method and offer the knowledge to improve the strength of
tendon or ligament healing.

Currently, the major problems of ligament tissue engineering include poor adhesion of
tenocyte onto scaffold, limited ability of cell proliferation and insufficiency of cell-tissue matrix
production. In my experiment, we try to clone the IGF gene from the primary cell cultures of
tenocytes. Then we transfected this gene segment into tenocytes by the liposomal vector. We
hope this procedure can promote the growth and proliferation of tenocytes and improve the
production of matrix. According to our result, the proliferation rate of transfected tenocytes
increases 28%. The ability of production of collagen increase 58%. The ability of production of
proteoglycan increases 52%. Through this way, we can improve the both abilities of cell
proliferation and matrix production.
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gene-activated matrix
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Fig 3 & 4: They show the scaffold pictures of PCL. The pore size is about 80-100 um.

Insulin growth factor gene cloning

IGF gene cloning procedure was followed the standard procedure of gene cloning. The
tissue was taken from the live Wistar rats under anesthesia. We take the ligament portion of
the patella tendon and Achilles tendon from hind legs. The rat is on average 6 weeks old
and 250 gm weight. Then we rinsed and washed the tissue several times with PBS. We
used the Polytron machine to homogenize the cells. We extract the total RNA using Trizol
Reagent (Invitrogen) following the manufacture's protocol. Then one-step RT-PCR was
performed using the primer we designed from NCBI website and some reference.
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Electrophoresis was done repeatedly for confirmation of the segments we wanted. 2™ PCR
was done for more accurate DNA product. Then gel elution was done for purification of the
DNA. PCR product was ligated into the pGEM-Teasy vector (Promega). Sequencing was
done for making sure of the collection of DNA. Plating and proliferation in the 3 cc LB
solution for checking sense or antisense ligation. The sequence was checked using
restriction enzyme correspondingly. Then we sent the sample for sequence confirmation
again. After sequence confirmation, plasmid was prepared by using Concert High Purity
Plasmid Maxiprep System (GIBCO BRL). Transfection was done using the Lipofectamine
2000 (Invitrogen). The comparative group was set-up using GFP marker. The 3-4
generation of ligament cells were used for transfection. Neomycin is used for screening
the non-transfected cells.  They are observed under the fluorescent microscope.

Fig 5 & 6:Under microscope with fluorescence, transfection rate is almost 60%.

Transfected Tenocyte

The proliferation of tenocytes was assayed by Bride assay. The 35S praline assay was
used for proteoglycan assay. We compared two groups of cell cultures. The first group isthe
transfected tenocyte. The seaward group is the control group, the primacy cell culture. We
culture the cellswith the cell density of 1x10° cells'cm?. The cells were cultured with adding
the C**-glycinein 10 uCi/ml concentration and S™-prolinein 10 uCi/ml concentration in the
culture mediun. After adding the radioactive regents, the cells were cultured for 3 days.
Then we collected the condition mediun and cells for collagen and proteoglycan analysis.
Theresultsasin Table.1.

Proliferation Collagen Proteoglycan

Transfected
Tenocyte

Normal Tenocyte | 1.8+0.3x10° | 125+32 x10™ dpm/cell | 23+6 x10™ dpm/cell

2.5+0.4x10° | 198+40 x10* dpm/cell | 35+8 x10™* dpmy/cell

Table 1. The data shows the different rate of proliferation of cells, secretion of collagen
and proteoglycan between transfected tenocytes and regular tenocytes.
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