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e for - A F By T % A (bone mineral density ) % %~ 5 £ (bone quality) %

¥ 42 *LT# Eitfod 34 'E’#"T?:»if?r@;:ﬁ”ﬁ:]ﬁa.[l] cREF AT EE S F T RUES A5 - B
PEBEDFFIAL § LA AL - PR Y Taton A £ §776F > &% W1 2020 & ¥ fak
ﬁ'\:ﬁ-_éi’!,&—“z?ﬁf%% £ 1400 § 4 - F 421 6100 § ﬁ,—"z FlEFE A 5 R 3R Ak 'R [2]
oo k106 # ¢ LR EGF ARTR 50 AT BE EAEINE I B R4 1999 #
3551 &[i% &£ K4 X 2010 £ 8616 & ; * [ER|d 6096 B3 4T 13893 i o iiﬁ?ﬁﬁﬁg’*‘c
9.3% [3] ° % {5 (menopause) 4+ 7 3| ¥ Fix 2R rﬂ%}}ﬁs—’;‘ LR FFT M (Figure. 1) - § ¥
EHLIEpE L K E A T MR A T T ig e d“ﬁlﬁa’é_%'&%gﬁ‘?&{'ﬁ@i <R3 E 7
£ AR R 42 0 2000 & B P eniiit b ’}fﬂb. P To T q_F T3t % 320 w7~ 0 Fpit 3] 2050 &

Bty o e S PR RIEHI R fHEC A TR [56] -
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Figure. 1. Incidence of vertebral fractures in women and men from Europe by age
group. Reproduced from [4].
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Peig fedr g de £ > L F Fenppchd & R TR S epc A 4 £ (estrogen deficiency) £ F
{ Bz (bone-resorption) i# & + = > if S ¥ n¥e (osteoclasts) #cE friE it & B H 4r 3l A2
2 2482 T (bone homeostasis) il T3 G B o 2l ¥ 2 WiE 27 > FEAF wreEibe
¥ 2%+ cha 4 im#e (osteoblasts) eiEfhindp 3 17 R AFF i+ ¥ w7 % 1F 4 & Receptor
activator of nuclear factor kappa-B ligand (RANKL) f= macrophage colony-stimulating factor (M-CSF)
KA G e s it o RANKL &2 gL F ‘m?e o 5% w¥ (precursor cells) } e RANK % & @ Rig H
i [7,8] 0 T E T R BLaE AR T 0 b4e MAPK {o NF-kB 1 5518 ¥k 4T [9,10] 0 & F e
= HE I Jos Ao g dn e A 2 R 4288 45 ] > c-Fos fr nuclear factor of activated T cells c1
(NFATC1) [11,12] o B fmre 4k & B 5 it (5 A e v (KR fEford 24 v ok A7

(bone matrix) o iz — BAEFF € (g F £ gt (Figure.2)» 3R &A% tepom [13,14] -
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Figure. 2. The molecular mechanisms of osteoprotegerin (OPG) in osteoporosis on the
activation of the nuclear factor-kB (NF-kB), JINK/MAPK and AKT/mTOR signaling
pathways [14].
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AN nk At TR LR A TS A8 iRl F e B e iise & F e B o iput

BHAErNREEAEERE SR TR P T g s b TRt
1. #F FFE =& (anti-resorptive agent) » ¥ Frd| ek & fmre B4 o

BrAf. B (Bisphosphonate)

P AR S ER A EMBERER AL IR o v pRA
alendronate sodium (Fosamax Plus® ; 4% %) {- risedronate sodium (Reosteo®; 7+ &) °
A%+ P 5 zoledronic acid (Aclasta®; # # 53) {ribandronate sodium (Bonviva®; # ;) -
BB RAGEF LI REY A F AT > drdlaF o B B2 F £% (bone
remodeling) o iT & KF P *t 5 kG| E P * EHMEBAFES SR T Tmirts 244
TERE AL R mETEX >R R FRE S F2 A (Food and Drug
Administration; FDA) © Bctt & R & 547 » o ¥ iRt PR AN ES = 3 7

B FABAC SR ALFAN G AT YRR S 18 FR oo &n

g

B B A0 ERER A E T 2 adpp BEa iR [15-17]

® RANKL #r] 3|
Denosumab (Prolia®; H%s )8 — f & — (3t 22 RANKL B & {8 drdlel & mre 2 5 1
a2 R R F FEi R 2 s otk o F1E denosumab 7§ 43~ A AE
¢oox 2 iR % il b 4% (bone turnover) 7 § X FldFrdl o BT W HKE & (The
European Calcified Tissue Society) ¥th > L @ * denosumab ¢/ SR F < gk (L 5
ko F]R % denosumab sk F4ok A REA R L FELREF FRAR (BMD) -
B A ofe AT E EH ek e o F 0 BB ATITRGZ B @ * denosumab 2

RRE R & S AL F ORI SR R BT NI B FER A
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%% denosumab - i BEEIEE B B LR SR E (18] 0 i FIF i Rp 2 B i ok

[19]

® i pepych L HH H A (SERM)

S8 E 5 5T A %2 (hormone replace therapy)* »t4d “u & iR G 18 5 0 g e
2 WL BAELENRL o FE 2002 EERBARFELIFATIRS A ® Y G
FREFAREm, > T BT RER FRF 26% - <~ Hp 29% - P b 419 -

Fr P mE* FEFEFARE R BREEHES P A e 2a n R
P

Raloxifene (Evista®; 4M#f4z) 5 - AEHPIpEZ I HA SR 7EH L IEF L F 51
dwp g% X (estrogen receptor) I el ALE e kAt o R g IR AR S fod

FOURFA S T RGN R PP R OE LS [20]

2. W ¥ & = ZH (Anabolic agent) » iR & F e 74
® Teriparatide (Forteo®; ¥ &£/ &%) 5 A P& enf? H’T\ A ER > g b e AT
S R o R R B ARk c EROSEFFEAEHR T SHE R

AUEA E O FL R A EN B P AR 2% AP BT [21]

3. R EAIFH N EH o FEFRE ST e ITE o L FrdlElh e A o

® Strontium ranelate (Protos®; # ¥ #&gr) o & B = i 5 & F 4L (strontium) % 5 #Hpk
(ranelicacid) = o 4Lerfe I B2 e & & (R 4TRE 0 > HR AL B RME M o ¥ i
A e s AR A mre o 3] S mre &k R £ (Osteoprotegerin)

BB e 23 [22] ¢

ATE 5 R > iBF 5 # {8 Sclerostin inhibitor £ 3T ¥ ¥ d £ R FDA ¥ b ek BT
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FRRRE i # 47 > Sclerostin inhibitor v 8 o SR & AR R 3 el e s
o s e AT 5 A R BWEE L Wnt ZELAJS > Wnt BELBEEFALE T oh FR
A S AL ME R (Figure.3) o fRA @SR NG &2 Br HHRATFRAZ FRI 4782 5
ik Apy PR R Aa FEMEEA R R v FABDR R VR FATE L B OET

[23]
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Figure. 3. Sclerostin inhibitor prevents binding of sclerostin to LRP 5/6.
This activates the Wnt signaling pathway, which leads to osteoblast
differentiation, proliferation and survival and, hence, increased bone

formation [23].
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A ARG R R & s >t F DT LK A A B AT T ehe e o T AT
23 DA A HPFEALTARAETEL D 2 @]@]*Miﬁl‘%%?ﬁ”f“r@‘éi v &
50 4 b oA A & X g~ 1,000 3 15,00 mg 4F 2 2 800 & 1,000 % H - (IU) e 4 % D
[24] - “,f pez2och s Ao R Z 2 B ¥ 1) (British journal of pharmacology) ® 0 2018 & 3 4 7 PuiTdk
(sophocarpine) 7+ B 2 ¥ i #rd] b it e NF-kB 13 5L 18 Hig i pldrdl el fmre 4 S o =
Yo [25] & > 2 A 0 AR (resveratrol) o] BUF B ¢ it 15 i longevity-linked sirtuin 1

(SIRT1) e ¥ w5t fod 422 £ > j2 5§ Fin4 (Figure. 4) -

Resveratrol

OB differentiation
Bone formation

Figure. 4. RSV protect against bone loss by activating SIRT1
and up-regulation of eNOS and BMP2 [26].

mAEEERTEFHIFALE €8 4 DT (Journal of bone and mineral research) p !
2 F £ (icaritin) [27] fopets ¢ chLl g (maslinic acid) [28] & it § sad I P K 22 “,f a5
B B S st ok ’Fﬁ‘}ﬁ’ » T 3% 3B A & RANKL 11 %2 T 357 MAPK = NF-kB 17 5L [ BT R

Frdletd mre 4 A o

3
# ’Fﬁ';,, ﬁ}i{{z—r}é%«_ﬁ_& A m@fq DAgE ,J—ﬁ;;ﬁér&ﬁ: %«E&.é. m’g’ifﬁ‘ﬂ"‘,ﬁ’“gffff—l-_‘ RS
Lot S0 F TR ELE R GRS D A B o 0BT LA Ao g i

S A RN A DR T e PR E R F 2 RBHCRRISR AP W %] 2 EROEF o

8



¥

: =1t X% -% Aug 2019
PHARMACOLOGY NEWSLETTER

£ R A S A

AP ik
Lot v g o B2 A p T e Renin o] 5 BAR 5 P o & F AR Fan it
gL o E R RS IR sk o
2. ér.%?:);f Pk B B % & # R & (DAX: Dual energy X-ray absorptiometry ) » § 2 % T4 5 %
B dR o TP ORI R T B ok
3.%&*7}%%&_1 BorTeRn ATt 0 A H R b TER R R R Bl dup Lo

RO R R Z R T RO PR pd A F o
SIE Salcl R e ATy U T“:&%g«‘),%f gy ko e
References

1. Costa AG, Bilezikian JP, Lewiecki EM. Update on romosozumab: a humanized monoclonal
antibody to sclerostin. Expert Opin Biol Ther. 2014;14:697-707.

2. International Osteoporosis Foundation [homepage on the Internet].Osteoporosis facts and
statistics.  International Osteoporosis Foundation Bone Health. Available from:
http://www.iofbonehealth.org/facts-statistics. Accessed February 11, 2015.

FHS AR TR s R pal o ¢ FZARE T rEE € % 106 £ 5 7 % o

4, Cummings SR, Melton Il JR. Epidemiology and outcomes of osteoporotic fractures. Lancet
2002;359:1761-1767.

5. Melton lll LJ, Johnell O, Lau E, Mautelen CA, Seeman E. Osteoporosis and the global competition
for health care resources. ] Bone Miner Res 2004;19:1055—-1058.

6. Delmas PD, Fraser M. European Union challenges member states to fight the ‘silent epidemic’ of
osteoporosis. Eurohealth 1998;4:1-4.

7. Kong YY, Feige U, Sarosi |, Bolon B, Tafuri A, Morony S et al. Activated T cells regulate bone loss
and joint destruction in adjuvant. Nature. 1999;402:304-309.

8. Takahashi N, Udagawa N, Tanaka S, Suda T. Generating murine osteoclasts from bone marrow.
Methods Mol Med 2003;80:129-144.

9. Pearson G, Robinson F, Beers Gibson T, Xu BE, Karandikar M, Berman K, et al. Mitogen-activated
protein (MAP) kinase pathways: regulation and physiological functions. Endocr Rev
2001;22:153-183.

10. Takaesu G, Ninomiya-Tsuji J, Kishida S, Li X, Stark GR, Matsumoto K Interleukin-1 (IL-1)
receptor-associated kinase leads to activation of TAK1 by inducing TAB2 translocation in the IL-1
signaling pathway. Mol Cell Biol 2001;21:2475-2484.

11. Takayanagi H, Kim S, Koga T, Nishina H, Isshiki M, Yoshida H et al. Induction and activation of the

9



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

transcription factor NFATcl (NFAT2) integrate RANKL signaling in terminal differentiation of
osteoclasts. Dev Cell 2002;3:889-901.

Boyle WIJ, Simonet WS, Lacey DL. Osteoclast differentiation and activation. Nature
2003;423:337-342.

Jurdic P, Saltel F, Chabadel A, Destaing O. Podosome and sealing zone: specificity of the
osteoclast model. Eur J Cell Biol 2006;85:195-202.

Li XJ, Zhu Z, Han SL, Zhang ZL. Bergapten exerts inhibitory effects on diabetes-related
osteoporosis via the regulation of the PI3K/AKT, JNK/MAPK and NF-kB signaling pathways in
osteoprotegerin  knockout mice. International Journal of Molecular Medicine
2016;38:1661-1672.

Black DM, Kelly MP, Genant HK, et al. Bisphosphonate and Fractures of the
Subtrochanteric or Diaphyseal Femur. N Engl J Med 2010;362:1761-1771.

Cardwell CR, Abnet CC, Cantwell MM, et al. Exposure to Oral Bisphosphonate and
Risk of Esophageal Cancer. JAMA 2010: 304:657-63.

Watts NB, Diab DL. Long-Term Use of Bisphosphonates in Osteoporosis. J Clin Endocrinol
Metab 2010;95:1555-1565.

Tsourdi E, Langdahl B, Cohen-Solal M, et al. Discontinuation of Denosumab therapy for
osteoporosis: A systematic review and position statement by ECTS. Bone 2017;105:11-17.

Bone HG, Bolognese MA, Yuen CK, et al. Effects of denosumab on bone mineral density and
bone turnover in postmenopausal women. J Clin Endocrinol Metab 2008;93:2149-2157.
Ettinger B, Black DM, Mitlak BH, et al. Reduction of vertebral fracture risk in postmenopausal
women with osteoporosis treated with raloxifene: results from a 3-year randomized clinical trial.
Multiple Outcomes of Raloxifene Evaluation (MORE) Investigators. JAMA 1999;282:2124.
Bhattacharyya S, Pal S, Chattopadhyay N. Abaloparatide, the second generation osteoanabolic
drug: Molecular mechanisms underlying its advantages over the first-in-class teriparatide.
Biochem Pharmacol. 2019;166:185-191.

Khajuria DK, Razdan R, Mahapatra DR. Drugs for the management of osteoporosis: a review. Rev
Bras Reumatol 2011;51:365-382.

Shah AD, Shoback D, Lewiecki EM. Sclerostin inhibition: a novel therapeutic approach in the
treatment of osteoporosis. International Journal of Women’s Health 2015;7:565-580.

Holick MF. Vitamin D Deficiency. N Engl J Med 2007;357:266-81.

Zhou CH, Shi ZL, Meng JH, et al. Sophocarpine attenuates wear particleinduced implant
loosening by inhibiting osteoclastogenesis and bone resorption via suppression of the NF-kB
signalling pathway in a rat model. British Journal of Pharmacology 2018;175:859-876.

Zhao M, Ko SY, Garrett IR, et al. The polyphenol resveratrol promotes skeletal growth in mice

through a sirtuin 1-bone morphogenic protein 2 longevity axis. British Journal of Pharmacology

10



ERs IEA gE:E] E:R, $=L1-X¥-% Aug 2019

PHARMACOLOGY NEWSLETTER

I
:
Published by The Pharmacological Society in Taiwan == NI & s HA

2018;175:4183-4192.

27.Tan EM, Li L, Indran IR, et al. TRAF6 Mediates Suppression of Osteoclastogenesis and Prevention
of Ovariectomy-Induced Bone Loss by a Novel Prenylflavonoid. Journal of Bone and Mineral
Research, 2017;32:846—-860.

28.LiC,Yang Z, Li Z, Ma Y, Zhang L, et al. Maslinic Acid Suppresses Osteoclastogenesis and Prevents
Ovariectomy-Induced Bone Loss by Regulating RANKL-Mediated NF-kB and MAPK Signaling
Pathways. Journal of Bone and Mineral Research, 2011;26:644-656.

11



p-——

28z IHL. B N sz2-x%-» Aug2om
PHARMACOLOGY NEWSLETTER

macological Society in Taiwan £ i gEIg 22 & AR

[ £ 55 5 % B #74r]

R AR REL STk ¢ R
LAFEAEFRER A P
R § 1982 & 11k - FHIEME A F &L A5 FLF o o R AT ILISR L
o RS LRI R R E s rck s AP E £ B Pk o a4 (exosomes)A_d
dmre A 2 fiol fe o d T HAEF L f S ?ﬁyl 2B inre B imie 2 T (Y ehEb 0 1T & kE
EF S FNE AR o 0 0 ARE LR iR RS G 0 Y AR 2 $ e (liquid
biopsy)? ¥ iF £ R ehh & o AF > R RN 2 M SRR AL 2 A 3 b SRl AR D e

e B e

i3] *hiadg ?

b i 4 (exosomes) H_d tmrE 7 A s o B L L 40-150 nm etg BB R W in e cb e
(extracellular vesicles) o #F ;R8P Jdater 2. & 45 DNA ~ RNA ~ 3w Fr&fg B > H pinteac g F B %
imre AL R BpRIR[1] o hinEld 3F S e ag Al A 4 0 o i i I (reticulocytes) ~ B # <
W ~The s fofE SR e s PR KR e s B ~ A fmfe o~ & A58 ’Ffr,f‘em}?é ~ AR
ARG wre s gt s RS e feri e [2] 0 h T s k2 b el AL
By @ o Glde DR R S R R R C E RS R s A F e s R E
A g P (3] AR B A G e B e 2 i e 3 iT ¥ (intercellular communication) &
e H ISR A B L 3 MR B e > A T PR AR IR e A iAo 3T &
Ui sl g P AR R FIE R AR LF AL Ry Y o BN mF S R RRET A
AT RGBS G ORpE 2 P &7 (biomarkers) 2 & 2L iE o~ % B 4 $ & %8 (liquid biopsy) eET R
(4]

ot ARy ehrt

FHAORER S PR L R e F R PR D AR 2 G et S8 i e R
(cellular garbage) » & &im* ¥ " d-o & A B &b ) G ELOD N o BT AT BT 0 HisH
AL EARY FHERITY > o FATE SRR ER e S RL 0 iR T
#OUF ffriere B @ E[5] o pu T A R EFFPTU i S HAS DNA S RNA S o s pE
Fiera e d o kn BREEREAFDEL > blde DR A SR AR R Afrp AR
PJp (Bl =) o 8d fmie ¥ B A0 LT B E PR FIE A &N LG AR
bl v AR K A o 3T kAT 7 BT 0 RNA binding protein Y-box protein 1 (YBX1) #3%# %
non-coding RNA i i¥ I *t 48 §_ & & ¢1[6,7]

12
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Exosome Transmembrane PROPERTIES

froteing e Long Body Circulations

Transferrin MHC Class |

Receptor e Compartmentalization
L MHC Class I e Targeted Delivery
5 e Biocompatiability & Safe
Cholesterols mRNA o Cargo Protection & Encapsulati
181 &g e : 5 3“1:# % f small RNA 72 : e Hight Penetration
o i .
o~ 4,’\§ & = ¢ Biodegradable
... Skeletal e '~ ICAMs e Enhanced Biodistribution
f (monomer) Proteins . . ’z :
= = —
22 aA-synucIein Oligomerg Proteins = o
Integrins &% ggregates S N7
. [ Signalling Proteins)[ HSP70, HSP90 ] -
[ Rab5, Rab7 J [ Annexins] Flotillin ) ' ‘ ‘
Tetraspanins
(CD63, CD81, CD9) e o T\ e @
CAATIOUNOUA AR A ; N AT
‘ @) [ gai@ed
S T &

Targeting/Adhesion Molecules

Bl- - ehieRend g B {ed Y G ASERA AT L K1 o (Adapted from Cells.
2019 Apr 3;8(4). pii: E307)

ha et 4 R 9?

iR end & E AR E > B A X hi sk o i I (reticulocytes) = RiEAZ Y > F RIS e
e ho@ R AR fém’?é’ poep & -] B8 (endosomes) iF 5 % F-v transferrin receptor 2 j£[8] °
FRaEgLN B it 538 - 5 A5 = multivescular bodies (MVBs) » p j&3F % & j& 5 40-150nm £
fi¢ o f£2 % intraluminal vesicles (ILVs) o & {5 MVB it #3 £ 7% frid e & f2d F" 2?#7' > B H_
B1 e Bﬁﬁﬁi‘ DHH N E e L R A N P e 2 (RS e AR H s e th e
R R B H A Gy €3 5 AP eiRis 0 Bl4e D CD63 2 CD81 F o ¢k iu4Y
4 = 2 & endosomal sorting complex required for transport (ESCRT) s %-¥7 » i & § d ESCRT-0 »
S~ Il eIl 2 Z RS G ALIX ~ VPS4 o VTAL = ch4f £ 47 0 4 35+ endosomal membrane
fofe TR 0 8 Fod FAEIR O~ IWVs 2 P AR F-d B L it (ubiqutination) o & ) B 2 (T 4R
B ehH o F-v ’?ﬁ’» I E ¥eh A L€ & 5 blde D annexin A2 » RAB5 /7/27 1 %2 TSG101
%[5] -

R
¥

13
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Exosome Biogenesis

Early Receptor
Endosome <

Late

Late
Multivesicular Body

.. ¢ ¢
Exocytosis > .
(Secretion) .2 @ O< @

Exosomes

Lysosome ‘/

Degradation

Intracellular space

Extracellular space

Bl= ~ *hafend = T (Adapted from Cells. 2019 Apr 3;8(4). pii: E307)

R ERERRIR IR G DR
EIRER Y | EUIEL LN #% » Gl4e i B0 F ~ mMRNA fr miRNA #£i% 3 8 # % @ i 5
w2 B e n o it m S BArpI LA o d S H A FARON B o FI A TR
;;{;5 R LN | A E'lm“f }{igm CRT(B 2 ) o e vh iR Y 10 0T SR A 2 P e 4 (liquid
biopsy) » 1 B4 $T & B rE R 0 Bdo 1 7 r;%;}g. . a.tv.u%;};% U %:}% ~ PR S R F@fr—a so e B fe
2 ¢ ZMH[9-14]c P w e K F M ofRA R T AR E RN L 2 R AR K
/P'J B3 BB T A et el Y 2 hlb b EL (EGFRVIN variant) T 1 T G BT fm v By end
P& [14] - i g8 P i miR-21 7 a:,E@&;{* w5 iy b F Y e o T 2R R BRARA Y
B Ap B [15] 0 7)) sﬁg:;%,g S FehiadEY miR-141 7 B S9 * KR A R @A 2 HE[16]

prb s Rl T2 G0 FR A FRHE e KR o2 TG BRI kR o % 3R
48 23 F R F VAR SIMET fopipt i ShMET(Tyrl1349)sh4 LB APt it B 4 ke [17]
5, ’Jﬁi:}%«fr;—?b H;j{}%ﬁ, —*ﬁ hu P ek R B9 R A AR % eglypican-1 (GPC-1) » A% #p &7
BLHPRUR A P GPC-L 3R BB X SR B A SRR TR L e A MR A o (B
b RO ) B R UR (1]
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€ 3 & #-: IV International Conference on Cancer Research & Drug Development
£ y%p #9:21 Oct 2019 - 23 Oct 2019

+ 2L Baltimore, Maryland, United States
| . https://unitedscientificgroup.com/conferences/cancer-research-drug-development/

€ & & fL: ISOPT — 15th International Symposium on Ocular Pharmacology and Therapeutics
#y#p #:07 Nov 2019 - 09 Nov 2019

+ 2L: Valencia, Spain

4 F : https://www.isoptclinical.com/contact-us

€ & ¢ L. IDDST 2019 — The 17th Annual Congress of International Drug Discovery Science &
Technology- 2019

##%p #: 15 Nov 2019 - 17 Nov 2019

+ 2L Nanjing, China

4 7. http://www.iddst.com/IDDSTCHINA2019/default.asp

€ % & fi: American Society for Clinical Pharmacology and Therapeutics (ASCPT) 2020
¥ yep 8917 Mar 2020 - 21 Mar 2020

+ 2L Marriot Marquis Houston, TX, United States

P https://www.ascpt.org/Meetings/Annual-Meeting

€ & - American Society for Pharmacology and Experimental Therapeutics (ASPET)

#7Ep #9: 04 Apr 2020 - 08 Apr 2020

+ 2L: San Diego, California, United States

% F : https://www.emedevents.com/c/med
ical-conferences-2020/american-society-for-pharmacology-and-experimental-therapeutics-aspet-ann

ual-meeting-2020

¢ 3 % 4 Pharmacology 2019

#vep #9915 Dec 2019 - 17 Dec 2019

# 2t: Edinburgh, UK

4 F : https://www.eventsforce.net/bpsevents/frontend/reg/thome.csp?pagel D=1442 &eventlD
=5&traceRedir=2
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C. L% %~ Bjed #5 % %y http:/microbiology.scu.edu.tw/nexus/

¥ w p P 1 2019-07-26 00:00:00

BEA LR

Bk R 5 1 02-28819471 # 6842

4p B % nb @ http://microbiology.scu.edu.tw/nexus/

E-Mail : rachel@scu.edu.tw
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108.08.31 # 1t)
A FzZ*ﬁ,ﬁ? (£
1.5 & 4p b4 k% L Ph.D degree in health
2.5 3L L RADM S %
Elderly or long-term care experience
BEPREHRA &
Management experience
4.5 &~ i 4 £ ik
English proficiency
B.
FATRL EHEFFA D REERFATRTRARE T4 4 FRASKF RS £ it L
R (http.//hr23ys.tmu.edu.tW/HRAppIy/AppIy.aspx)
2.V RARA A TR P> T T ESREFMEZA ZTER TR E A ENDPIpME L
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with targeted NGS

Low farget analyte? No problem!

Jump-siart your panel design

Chooee ew over 170 cntosacitie e powh kr gee oprenss
Saxe gevn and DNA ssoam

Use e Doecsiar mdo (UMW ond wnghe pose exdenacn, [UT)
() w:bedoges ko vedomed ond noceose quawdsoece
Desezt down & 7% MAL wih tar bosiomas icetoe

-
‘ Bicinformatics becoming tedious?
.“ Concentrate on insights, not wcf files!
THACEN Scrixroaa Aderwed Tateg Soiece combme yxecifecr &
d3% cadpn =xd imwpresion i © segle cheng 20 boekreoss
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