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Conference on Tuberous Sclerosis Complex (TSC) Patient Care
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mTOR ( mammalian target of rapamycin ) pathway Z3TERK
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Time: January 8, 2012 (Sunday)
Place: NTUH Children’s Hospital, B1 Lecture Hall (Basement Level 1)

Time Topic Speaker Moderator

09:00 - 09:20 | Registration

09:20 - 09:25 [Opening remarks Dr. PREAE

09:25 - 09:30 | Welcome remarks Dr. R3E13

09:30 - 09:40 | The Joint TSC Clinics at NTUH - Overview Dr. B = Dr. B3£I

09:40 - 09:50 | The Joint TSC Clinics at NTUH - Pulmonology Dr. THB{#

09:50 - 10:00 | The Joint TSC Clinics at NTUH - Dr. FrEEH
Urology/Nephrology

10:00 - 10:10 | The Joint TSC Clinics at NTUH - Ophthalmology |Dr. 5.3

10:10 - 10:20 | The Joint TSC Clinics at NTUH - Cardiology Dr. [E{& %2

10:20 - 10:30 | The Joint TSC Clinics at NTUH - Dentistry Dr. [E{E§%

10:30 - 10:55 | Coffee Break / Media Conference

10:55 - 11:10 | A long journey leading to the TSC Clinics at NTUH |Dr. & Dr. &5 5w

11:10 - 11:20 | Taiwan TSC Association - Past, Present and Future |Mr. Jfii%RE

11:20 - 12:10 | State-of-the-art TSC Research and Treatment Dr. D.N. Franz

12:10 - 13:20 | Lunch / TSC Patient Video

13:20 - 14:00 | TSC1/2 Suppression of mTOR and Targeted Dr. H.B. Zhang |Dr. T Y&/
Therapies for TSC

14:00 - 14:20 | Dietary Therapy for Epilepsy in Children with TSC |Dr. T Y&

14:20 - 14:40 | Ladybug Integrated Clinics for TSC Care, the New |Dr. Z5E75
Model and Clinical Review

14:40 - 15:00 | TSC patient associations - the U.S. and Ms. K. Smith

15:00 - 15:10 |international experience Ms. SHRFS
Taiwan TSC Patient Presentation

15:10 - 15:30 | Coffee Break

15:30 - 15:40 | The Joint TSC Clinics at NTUH - Neurology Dr. G245 Dr. 2|75/

15:40 - 15:50 | The Joint TSC Clinics at NTUH - Rehabilitation Dr. EH%

15:50 - 16:00 | The Joint TSC Clinics at NTUH - Psychology Ms. B840

16:00 - 16:10 | The Joint TSC Clinics at NTUH - Counseling Ms. =&

16:10 - 16:20 | The Joint TSC Clinics at NTUH - Dermatology Dr. BEfa3FE

16:20 - 16:30 | The Joint TSC Clinics at NTUH - Genetics Dr. PsHipE

16:30 - 17:00 | Panel discussion (all speakers) Dr. 8| 7=

17:00 - 17:05 | Closing remarks Dr. 8|7
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Motor developments after correcting congenital
deficiency of neurotransmitters
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B-1,4-galactosyltransferase I1I enhances malignant phenotypes
and suppresses neuronal differentiation by modifying
glycosylation on pB1 integrin

Hsiu-Hao Chang! 4*, Chia-Hua Chen'*, Chih-Hsing Chou?, Fon-Jou Hsieh3, Wen-Ming Hsu!-#*
and Min-Chuan Huang'?

L2Graduate Institute of Anatomy and Cell Biology, National Taiwan University College of Medicine,
L4Department of Pediatrics, National Taiwan University Hospital,

3Center for Develomental Biology and Regenerative Medicine, National Taiwan University, Taipei,
Taiwan

The role of glycosyltransferases in neural tumorgenesis and
differentiation is unknown. Here we reported a galactosyltransferase 3-1,4-
galactosyltransferase Il (B4GALT3), which efficiently catalyzes the synthesis
of the first N-acetyllactosamine unit. In order to investigate the role of
B4GALT3 in neuronal differentiation and malignant phenotypes, we
overexpressed B4GALT3 in human SH-SYSY cells. After retinoic acid induced
neuronal differentiation, B4GALT3 transfectants expressed lower levels of
neuronal markers, including BII-tubulin, a-internexin, and NF-H, compared
with mock transfectants. Following overexpression of B4GALT3 enhanced cell
adhesion, migration invasion and suppressed neurite outgrowth induced by
serum starvation on collagen IV, fibronectin, and laminin, which suggests that
B4GALT3 may promote malignant phenotypes and inhibit neuronal
differentiation through interaction of extracellular matrix proteins and their
receptors. Furthermore, lectin pull-down assays using Lycopersicon Esculentum
Lectin (LEL) and Ricinus communis I (RCA 1) showed that different
glycosylation patterns of 1 integrin between B4GALT3 and mock
transfectants, indicating that B4GALT3 can modify glycosylation of 1
integrin. Our results demonstrate for the first time that B4AGALT3 enhances
malignant phenotypes and inhibits neurite outgrowth and neuronal
differentiation through modifying glycosylation on 1 integrin.
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Cypl1al Overexpression in Transgenic mice Leads to Mis-regulated
Progesterone Production and Pregnancy Failure

Yu Chien'?, Wei-Cheng Cheng, Bon-chu Chung'?
ot sEle AT EE AR ER S

1 Institute of Molecular Biology, Academia Sinica, Nankang, Taipei 115, Taiwan
2 Department of Biochemistry and Molecular Biology, National Yang-Ming Universit
P Yy gy, g g \

The CYPI11A41 gene encodes the P450scc, which catalyzes the first step in
steroid biosynthesis. CYPI1AI overexpression is associated with predisposition
to breast cancer, endometrial cancer and polycystic ovary syndrome. Some of
these patients also suffer from pregnancy problem. To characterize the obstetric
and gynecological defects caused by Cypllal overexpression, we generate
Cypllal transgenic mice using a mouse bacterial artificial chromosome that
recapitulates the endogenous expression of Cypllal gene. We found that the
transgenic females had elevated estradiol (E2) levels at metestrus and diestrus
and more cell death of corpora lutea at diestrus. The mural granulosa cells
possessed more mitotic ratios in preovulatory follicles of transgenic mice.
Cypllal transgenic females displayed reduced pregnancy rate, decreased litter
size in utero, delayed parturition and no live birth. Less serum progesterone (P4)
was produced from transgenic females during early pregnancy. The
progesterone level returned to normal afterwards, but its withdrawal at term
was delayed. Insufficient progesterone in Cypllal transgenic females could not
support normal implantation and placentation at the correct time, leading to
more absorption of embryos. The luteal cells of transgenic ovaries appeared
foamy and accumulated numerous lipid droplets in the cytoplasm during early
pregnancy. The expressions of genes related to steroidogenesis and cholesterol
homeostasis in transgenic ovaries were diminished during maturation process of
corpora lutea. Prostaglandin E2 signaling was raised for preventing cell death of
transgenic corpora lutea at immature stage. Taken these findings together, we
conclude that overexpression of Cypllal disrupts the normal development of
corpus luteum then leads to progesterone insufficiency during early pregnancy.
Therefore Cypllal transgenic females can serve as a disease model of recurrent
pregnancy failure.
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Noise filtering in coherent feedforward networks and its effect on an
incomplete penetrant phenotype in Caenorhabditis elegans development

Yi-Chen Chen'? , Yi-Chun Wu? , Chun-Yi David Lu!, Chao-Ping Hsu?
! Department of Chemistry, National Taiwan University, Taipei, Taiwan
2 Institute of Chemistry, Academia Sinica, Taipei, Taiwan
3 Institute of Molecular and Cellular Biology, National Taiwan University, Taipei, Taiwan

Gene expression noise is ubiquitous in cells. In the development of
multicellular organisms, a genetic regulatory network must be able to cope
with the fluctuations in the gene expression level so that a final phenotype is
nearly the same in different individuals. However, not much is known about
the mechanisms that may result in the fluctuations at the gene expression
level in multicellular organisms and how the fluctuations may be buffered in
a way that leads to a ubiquitous output in different individuals. In the
present work, we study the effect of gene expression fluctuations on the
timing control of cell migration in the wild-type and mutant individuals of
the model organism C. elegans. Specifically, we examine a pair of somatic
cells termed distal tip cells (DTCs), which guide the migration direction of
the gonadal arms during larval development. Previous molecular and genetic
data have established a network that consists of multiple interlinked
feedforward loops required for the timing control of DTC ventral to dorsal
turning at the third larval stage. Mutations in the hub of this genetic network
cause an incomplete penetrant turning defect, despite the fact that mutants
were of an identical genetic background and grew under the same condition.
To see whether the noise filtering capacity might be disrupted in these
mutants, we create a dynamic model, in which we randomly introduce noisy
spikes into the OFF or ON state of the input signals, regulators of the
network, and simulate the output signal, a downstream effector of the
network. In addition, we have determined a Boolean logic in the genetic
network according to the noise filtering effect to reproduce experimental
phenotype variations. We find that the simulated results fit well to most of
the experimentally observed phenotypes. We demonstrate that each
incomplete penetrant phenotype observed in mutants can be attributed to a
specific noisy input. Our results suggest that noises in the input signals at the
gene expression level can contribute to an incomplete penetrant mutant
phenotype in the timing of cell migration in a population.
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Genetics in Stem Cell; From
Discovery to Therapy
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Allan Bradley{&El&2007F % H o215 £ Sir Martin
Evans - Zticeedift B R T2V R BEEANY) - HEg
BRI B E R R - F 23 ay A YEdir s At AT el 125k
MR A E S Ee A2 EEFE T The Wellcome Trust
Sanger InstitutedVE{TH (2000-2010) - HeEijth EHE EFRIEL
BerybeL: -

Allan Bradleyd+ & Jeie 211E24F A E LK RF HE2H6000
EHENSER (Knockout)/NEg, > T2 S/ NEIRBE T IRE ZHYE
B BR—RIGR—EE EAERNFRE — 2 REVER - T
FFERNIIHRE R ZE RAMRHE NI » Allan Bradley (&£ LA
/I B8 W B T I R R A1 R SR T SR B IN T RE > 675 20 st A1 A
bloom(BIm) deficientty 775 R{ELHRE MR EL N AR L



(1)F] FIBlm-deficient/|\ 5 iR AR 4HIA:

e A BUREIR AR REEEEAER, - iR — (AR TES
ROEREA IR » (1R NS sz B P2 » S5
ER{AG AL - NI A AsbUL ER 2 FIRAETY -
T B/ N R R AR T (B (R R 50 3
By EIERAIGA AL E 42 Allan Bradley(si-£7 Bim-
deficient/ IR FREEAINT » LT/ N B VR RG 8 GBIAT BF 2 21 (Wide
Type)LL#: + Blm-deficient KR4 LA BB AV 4 B 4T
Gk —HEBERGSNEA - H T AGIEA TR RN
B S TRRELST - BOHER @ %A SHIRmEA
R E SR - NIRRT @ SR B SR
R AN U RS AR RS T > B SR
AR BNER AT » HARENBEE(E - 42 R10° > [
Blm-deficientlE BBt A AIAT o] LUR B520 (5 107 4 5 T B AR B 46
R BRER A THEERT T2 — » RILA AR 2R
FRI S FRALS THIHE -

(2)Z2 &2 E(Mutagenesis):

Fy 7 BUSZE BN TR ERNIIRE > 5T A\ B BB Rk
B4 (gene trapping vector) » 3RS ZE BT

(a) iEEskinEE(retrovirus)

Ry ErR e A earr e s 0 MRk E P R AYDNA
F EsE AZEfET » DIDNA mismatch repair screenf F2R:57
o HH S B srm i AHYDNA | BRI 4KE6-TGEREETR » MWAH
At BIm-deficiency Y » RIS E|[EIEI & FRYZEEHR » KifE—
T8 0 253K Msh6 FIDnmt1ZEREEDNA mismatch repair 5
G ; Aifiretrovirus YA M AL BERVRE > NILERIERFTE
EIERAVER G RE AW EEZER - (HEHEABRASTIIEE
AZVERERENE » BT R ILERE > Allan Bradley® 15[
T 58 _fEZe ALY 7% PiggyBac transposase °



(b)PiggyBaciE (7 fiff(transposase):

PiggyBac DNA B EtE A 8 R RE_EHY 5 = ## ADNA
F BZ(BkEE ¥, transposon) » HiFREE R PiggyBaciE I EgIlIGH
AR - Rt 0] DABS AR A ZLEie T - FREE AR B
Pk » WASEFERYE MMEMADNA > FHit A &iEEDNA
frameshift - [E£CADNA mismatch repairffi Al > &K6-TGER
1k FRMshe ] B 2|E B & FZRER I IR0 DLFF]
Msh2,Mlh1,Pms2iy [ B &FZEBFR (K ETIRE) » tElZsR » tb
F & 88 $% %5 3 2 $¢ 2] Msh2,Mlh1,Pms2 A [F 7, 2: B fF DNA
mismatch repair - &= ° PiggyBac DNAEE i E—(EELE
BRI EETH -

Allan Bradley7R/-4E240{0] FIZEER1ER (gene targeting)dy 5
% 0 ARG IE A AR B2 e R4 GPS) - Allan Bradley{#
TPk T HASRMEE A al-antitrypsin deficiency’E {E LK KE
RyREGIERVEISE > al-antitrypsin deficiency2BUMNEE 4R a5 = HIRT
EEMERER L —  BURREREYTE RAYEal-antitrypsin gene5
—{E%REZE 8 (Glu342Lys) » S{FEEEH RN E LK S EREMmHE
B BARNABEE T - E—PERHEEL - HREERE
fRIMEEERERE > UM EFLERTFTERE » HLEEE
WL R W e T B RS E -

BEENRBESTHEENRBABERE T
(reprogramming) RIZEK X eredliff - FEIEZEE% > ERRIMTE
AT IE H RE VARG 4HAE - T — PR tE [Blm AR AT g - DAZEE]
BN EH - EEEEREEN TR EER EMEFUEN -
EHEE e AR NENEE - 58 ZHEIERZEE > o DHE
JE B #(homologous recombination)dy 7 /AE# A IEEER » H
WEARRS  F= > FFEBEBRNEREEA —EEERA
RefiiEnE - (HEm ATEERASHIMEERNSEE -



¥t - Allan Bradley SR &5 1ERS ( Zine Finger

Nuclease, ZFN ) HHZ 2R 53805 B AEREEHN 222 i Wy {18 ZE A BL R
ERER(RE]L) > 2READIEERTRIE » Allan Bradley(®
TR A R E B RN 1 A ITTAA<BEE 1A SV
EKR > TTAA|(TTAARISXEL TS » EbkeE TSRS BRREA K
B ERFRE R TRY) » (BRI hEEY G ER v DU R PR
EAGREEEE - R FNRANTTAARFS! - JEFEBREARY—
BhE 0 Allan Bradley{@ %2 {EE TIVTTAARSIALE » #E1E
FEHEERENN S EVEREENH T » S A & kgL
N - BE—EMNERE - RN EREamEFAER
JE W {1 iy B R _E R EE Y e B R o R ER Bk 41T » ERIEEa
AR S E YR > MERFEAllan Bradley -t B &FH
T =R AR ES(PiggyBac transposase)REZ R IE—HHY

f7ig BaiC)0% > Allan Bradley {8 S RE G EEEIHY
% REE AR - N H SIS 1Y 2 RE e A B A 4 B B ADA B 4
HEbY - @B RE ' MEBEKAEESTERNELE - EZ2MHN
5 HE ° Allan Bradleyf&+-23 IR FHE (b (reprogramming) - £
FERZ AR (ZFN)YE F DL Bk Bk RF - & Al RE &/ VBRI ER
Zeg  HRR AEFAPE 1% > TR EIEE R/ - Hoeg
I E SN EZENEN  EFETFIAREZetAERAS L -

EEA:
AAEFS ~ =k EE
B —




Exon 1 2 3 4 5 1 kb

A1AT locus —m —i— i ——
g e '
o 4.2 kb
. 6.2 kb ————— : '
AAG(Lys)
Z allel B- O i B u—oﬁ-
a e. e I ['] ']

5 probe .-~ 4 S~ 3-F Dbe
e ZFNs Sewig SR

P /A—l\\ -

Donor targeting vector POK puroatk

homologous recombination

*ZFN—stimulated

L3>

PB allele

5

Rev allele

([E1. §3%%E Yusa K, Rashid ST, Strick-Marchand H, et al.
Targeted gene correction of alphal-antitrypsin deficiency in
induced pluripotent stem cells. Nature (2011), 478: pp. 391-394.)
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i 38 3R — (E IR AE A BFF = E U promoter, B Fift {12 & F
= {Epromoter®iE HknockinVEEIEH B, » HRETIEEEFEEEN
HEUE B promoter FTR IR VBT R DA S sH @R AL -

B7E > BIRBERIEEFR T EMEEIR - SR AR _ B HIRbpjk
(NotchiHl5) & EEHR A igoblet cellfit)A25F » [FRHiti il T &
¥%kxNotchl —{Ereceptortr 22 A EINAREFTIRE » EF
TR A fHgoblet cellfYEEZEHEE FINotchzl EAHRE @ BRIEER -
WEZHRERE: - AL EE R EEREE -
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FZR > MOEEZER SR ERR - Sy EREA AN
FE BRI R RAIER BT FE Y O - [EIRF RS L S EA SR P&
RS B AR R BB B 2R e RIS  599b » MBS L
WRELEARERA S A AF NI B Ul © 25 TR
i HET 2 HYEENIEIE R FERGIFR B, - o] DAt —ER AR
BTz - WE AR BB SFFAIA -

Z1& > BRGRERISEHEM T E— T B CAEEREBE T ESY
By > WEIFARZMIA LR A B/ B A N AR 22 B HERY T
B - A e AR AR B R & (R e sy S s B R N
FE B, - 15 EITH B AV G 36RO - AR & S pkal
Bt o IEIMBPR&T R et o] AE — LS Es 3R - HIE > "2
B A eI R fEs - B—(EFRE ARV IER, -

1% EEATSCA R ptikg R R NotchERE ZIBR .
AR S S RIEL A ENotchE S » g E - 7R Clara
cellgtf/ A58 5 - NI » EERERERH = Clara cell &R
BEPR 2 o T R DY o BR T ERENDE R R 0 5B
4p > FEHAEZNotchERE & # 2R 4EfRFIEk 28 _F f7Clara cellfy
E » BHARERRZ NotchilE & &EF Clara cel B 771k
gﬁ?goblet cell » BERIEEPR b il B MM m B R B 24 LR

TRTARFIN DL E) > WoR T REEREAERNEE
S AbR YRR - AEFREE RNV E - 1] DA E A
M A EREESGREACETIRE R LET - HAH
2 W] DA B &fF IS ETT R -



Ben and Louis Tate Chair Professor,
Ophthalmology Director,

Crawley Vision Research Center Member,
All University Graduate Faculty at
University of Cincinnati

ER IR

Department of Ophthalmology,
College of Medicine,
University of Cincinnati
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Prostate Epithelial Progenitors
and Cancer

bE st |- € v el L ok ik

W KE: Bi R SH 852
Bt B R BV E @R R B AL DR e i

BRI T 7 » B—3EES N IR AG4HES - 78
FETPTERVEERERTEERESESE A 0 BMEE
FEUREE= - EEESEERENZERAEEAA - B
re iR T B =AM - K L 74l (basal epithelial
cells) ~ AR _E 40 (luminal epithelial cells) ~ &K 53
AHifE (neuroendocine cells) - #E 5K NHEEREREVIR K&
Y EBNGERE - WES AR L 4 AEEE R R 2K
TR o AN R Feiad - BE b AR EFE I E
4 BB REEREECHER - E2HAT > BERELS 8t
JRMELRE e —E+ o FEENERE



AEEE 5 EFR SR T RERA A FYIRE - &R
TR e PR Z TR AR o MBS EHIE A R AT E 2 - D
PE 3 3 401 8 £ B9 B R S RS B LB AR Y E T M - PTEN
(Phosphatase and tensin homolog deleted on chromosome 10 )
R EEERANEREN » AT A ERGE10q23(1E > EIJRER
=FRPIP3 D31 B 7 BREEIR - FEHLHNHIPISK/AKTHYERE HAE -
ST Fiat - BRI B B PTENE N HYZEE Bk - Bn
PTENTEfEIRfEE T EEZENAR - LINEEHTIFRERM -
WntEHE B a 2Ry N - I E 5% 2 el g A= KA
BB - RN Wit SRR ETE(L - L+ E
H 7 APCEGE B-cateninF AL NS5 AR 2888 » (i R JE{LTCFAY
RN - BB BB bR TR - RS 4
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