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» Dome shape high tibial osteotomy (unilateral or bilateral)

* Charnley Cemented total hip arthroplasty

* Anterior decompression TB spines with rib or iliac bone graft

* Ender Nailing for hip fracture

* Close hip screws for femoral neck fracture

» Wide resection with allograft replacement for bone tumor

* Posterior decompression and plate and screw fixation for burst fracture spines

* Chevron osteotomy to correct Hallux Valgus

* Close Kuntcher Nailing for femur and tibia
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Molecular and Cell Biology of the Musculoskeletal System

I. UN¥N (Introduction)
I1. mimuﬂummama@nmmﬁu (Control of gene expression)

111 msﬁnszﬁunmﬂ%iyﬁ’mm (Growth factors)
% Transforming growth factors
% Bone morphogenetic proteins
% Parathyroid hormone-related protein #482 Indian hedgehog
% Insulin like growth factors
% Fibroblast growth factors
% Vascular endothelial growth factor

% Whnt proteins
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V. °IJ§]ﬁuwuﬁig?‘ii1Q!maa!!ﬂ$ﬁ1§uﬂﬂm‘ﬂa (Cell-matrix interaction)

VI. mstaaseenmaillyuInilveaasad (Expression of cellular phenotype)
% Osteoblast phenotype
% Chondrocyte phenotype
% Osteoclast phenotype
% Fibroblastic phenotype
% Neoplasia

% Metastasis

VIL 333MenmaniAnny (Immunobiology)
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1. 3¥AVYU (gene expression)
2. 55AUMS0OATH (transcription)
3. szaumsaanlauazauanesued mRNA (mRNA processing stability)
4. 52auMsulasvid (translation)
5. szaumsaaulasrainsulasie (posttranslational processing)

6. SEAUMIAAOAIVI 115AU (protein degradation)
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Type |l collagen gene: exonfintron structure
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/ \ Alternative splicing

2 Jslafslel 7 |a|m]sal Lidsfalslels]|afnulsa]
Type 1A collagen; embryonic Type lIB collagen; mature
form which includes exon 2 form, exon 2 spliced out

5Ufl 2 N52DIUNIT alternative splicing YOBU type IT collagen 119 14 T1/sAuA19nY 2 ¥iia Ao
type ITA collagen 1a¢ type IIB collagen (Buckwalter, 2000)
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AuunY Sena18 DNA AULDUHIN antisense (noncoding) strand LAY A 18ATIVINIZHAI sense strand
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DNA tagflimiwea1s DNA iiluaemed 817 17 wd iWeisunsad1a RNA Tuvmei promoter yoagin

5TonpdusNuIznIe -25 1ag -30 1aelid1a UL TATAAA (581071 TATA box B4 11509UN

Tdsaunsirelumsinanssuiuns transcription 1¥U TATA binding protein (TBP) H30 transcription
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factor IID (TF 1ID) 9101 TF 1A #ag TF IIB 1 19UR Y promoter A13H 38 RNA polymerase II 1122
= g . 1 = @ ' (% I ..

T1/5@u TF IIE 52104 TBP associated factors (TAFs) ngu 1U5@uaana12590uA0 W11 transcription

complex FIYITUNIINANTZUIUNT transcription WOEH319 mRNA (317 3)

TATA Box Transcription Start Codon

’ RNA
5 — ] . Exon 1 H Exon 2 |—|Ex1m 3}; ¥

Consensus Binding Sites for Introns
Various Transcription Factors

Promoter Region
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ﬁ%mmumﬁﬂﬁxé'uuazﬂummﬁﬁ%'wq mRNA 918U (5801 proximal promoter 130 upstream
promoter element 131 CCAAT box (5’-GCCAAT-3") tag GC box (5*-GGGCGG-3") HIa U130 UAY
T15@u Spl uag C/EBP @71v83 DNA NA2UANMILaa00nveeuunIas Iy Tsu@edny i58n1 cis-
, T . o A
acting elements Tuve N 1UsAUTIIUAY cis elements HAagNIUANNITZUIUNIT transcription YIIYUBDU
9 H 9
{38191 trans-acting factors 4NIINUAIUUYDI DNA NAIUANNITNINUYOIEY UNY enhancer LAy
v 9 v 9
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dauiigmnsoegrineinduesn 1 uazarugumsiiauvesdu 1 Tae luyunudumiaaz iang
TUsAUAIUANFITUND cis elements U318 promoter 1 F05INITINIT transcription factors ¥4
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1 Y
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FaRvUIA 7-9 N3A0zH Tu uNTnAY B-tum
2. Zinc finger 1/52n0UR1ONGUUDI 4 N5ADZ I 11 cysteine 130 histidine F9500gN Y Zn
=S a A . @ o Yo o Y o ds! 1
TsAuu1ertialid U049 zine finger Ha18oU 1 1HIUND DNA TaTuMIZ010 AU nquYD9
steroid receptor 1% vitamin D receptor, thyroid hormone receptor L@ & retinoid receptor U ﬂﬁj
11 DNA 918 zinc finger 2 U
. 4 =2 ¥ . . 5 a2 . a
3. Homeodomain 12188911 helix-turn-helix IagNa181n@a873 Ol-helices @18 a8 Taelaie
1 F
wilavunu DNA Tdsaulunquilinerdesnugiuunvesnmswannluszezdu vag lunulu
T1lsunsTon
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1 1 v v 9

4. Basic helix-loop-helix TU5AuUNguiNaIUNTVAY DNA Wioniaulugived dimers 1
4
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a Y] 4
MyoD mmummsmwmuwmmaaﬂﬁ"lmua (muscle differentiation)
. . =) 1 dyd . . = 9y o v ] .
5. Leucine zipper 1U5A1IMa114 Ol-helical domains #9152 nouA8a1AUNTADZ N 11 leucines
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@ Y] J o a . 1 A "9 @ =\ U dy ]
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/) Homeodomain ﬂ
(Helix-Turn-Helix)

Helix-Loop-Helix

DNA

N3
DNA binding domains DNA binding domains

19 4 asiwiiaves transcription factors (Buckwalter, 2000)
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1 A 1 . ] . 4
s1andwiiie wazliTUsAnlunquue Fos 182 Jun family 191901y dimers TU5@0 AP-1 Hweii
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(phosphorylation) daullsau transcription dU 1¥U nuclear factor kappa B (NFkB) Qﬂﬂ?ﬂﬂhiﬂﬂiﬂ A1
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v 9 1]
T1J5@u inhibitor of NFKB (ikB) #96Ug9n151Aa0uve 411581 transcription factor 191 HuARed Haz
AIVAUNIINIUAY DNA
v ° ] & 4 . . !
HiNLaEMIAPUAUDY transcription factor lanusumIzAeialte (tissue specific) l¥U N1
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T1/5Au SMAD3 1i]u transcription factor Ne1909ludaya 101199910 @ 25U transforming
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.. WY 4 d‘ 7
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