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AL FNE N BN S KRAS 48, BEARJE . AMAA RNA FIT ctDNA [ RAKRTES,
i 96 5 R 40 L 1 S B G (SRC) + microRNA-21 . KRAS 874, JHuRIfFrs s,

ANIMA S IR AE KRR . Nature: FHAMBARINS] KRAS %48 VA7 R R
Yang S, Che S P, Kurywchak P, et al. Detection of mutant KRAS and TP53 DNA in
circulating exosomes from healthy individuals and patients with pancreatic

cancer[J]. Cancer Biology & Therapy, 2017, 18(3):158-165.
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ARG Yang S, 753k F BRI B 06 F0 (K MR R B T XURERE PRI 2 DNA, X A4S BEAE Rl 5
GIFAR K ITRATIAE . FEIX TR Fe AT RIE R T 734 exosomal DNA FITTENRIAR A% :
T % BIBRARA SRS CELAE AR S 45 I (PDAC) , M PEMRAR S (CP) ) 3% i KRASG12D
A TP53R273H ZRAS AN G5 A FL IR B E IR (IPMND Fifge e (i AR5zl . 76k H PDAC
B 48 N IMEFES T, SMIBR DNA PCR 23 M4 39. 6% [ 19 %6 5€ 1] KRASG12D 847,
TE 4. 2% A ) vh % 52 1) TP53R273H 8748 . 7ESK H IPMN KR )41 4 DNA Hh 4G i 5]
KRASG12D Al TP53R273H 58748 (7 ANH) 2 N5 KRASG12D, FLh—/Mh k5 TP53R273H 2845 4t
17) o 16 9 5 CP EF AT 5 BITEIA SN DNA RES AT KRASG12D 748 . 76 114 Bilfid B2
W R SN DNA 1, 2. 6% S B KRASG12D %748, & TP53R273H 5848 X IR 7T
R THEH exosomal DNA AMEPGE, (A S EREIRBNRAZ . IPMN G835 Al e 2 1
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Lipid rafts e.g.

Flotillin-1

e.g. CD9,CD63

Zhang S, Zhang Y, Qu J, et al. Exosomes promote cetuximab resistance via the PTEN/Akt

pathway in colon cancer cells. [J]. Braz J Med Biol Res. 2018, 51.

VU2 5 T2 T KRAS FBEREE S e 8 o AHRASIR IR 24 52 He R T 28 b ib i
H1 2% Pl 4 B S 2 233 (R MK T JPRE A ORI ) SN AR 2 5 2 R A B IR 1R 28
HR MM 25, . Zhang S ACHLVG 2 H BAATT 25 1 RKO 45 7o 4 (4 S L A4 7 78 22 5 BT URK
[y Caco—2 MM ST T U Z & BTN 251 . [RII, RKO Fl Caco—2 4H M AMAAAR R A
Rl KT A ER B AT 5K 71 S [F) /%) (PTEND FIERRAL Akto UM, FREE TR E RKO 40 f 4h
WA, £E Caco—2 AHMfg & I PTEN FEARABERR LA Akt ZK-FThe. EAh, Akt IR 1E
T Caco-2 ZHEH K B RKO 4R A AN AT S5 YITTE . XL R BRI 25 S it e
A ATT DLIE R R 8 PTEN IS INBERR (L Y Akt 7K 72 78 25 S iU i i b i
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FEMTTN, FENE TGS SR S Rl 5 AR AR 7S LA . 3T 5 A 4 AT A LE
4IRS RS RNA PFENLE] L SN A R AT 707 AT 7 ORE R, AL T LAY
RNA  miR-181. linc-RoR. snoRNA 7A J9fREH— R4 T4 B JEH M= 1, FFEm T
T4 ) P mi eroRNA 4R VR FIALED .
FREEZIRT], Bt H BTR 2 FUEE R, T4 A MA AR FLAT A 4 7 A A4 i AS LA (1) s 2
TER, AR 7> TR . A8 R — T 7T, i 4a i SR m] LA E K2
WRRR I A, 1 H IR MR 28 microRNA fE7E.. AMNAMAR ELIGAHAET =, Mo b
WE, BT BiaEsshl; g™ e s A RAF AT B RAGIR 2 [, AN A A X 1T
MR A2 . X SR ZER, ICHEN 22t R SESEERR b
WAFAEZE S, (HARRATH 20 FERIIE.

AR TR IV T AR IEAT AR A AN R S SH-SYBY M2 4 i G T a5k I/ 79

ERALH

Xiao B, Chai Y, Lv S, et al. Endothelial cell-derived exosomes protect SH-SY5Y
nerve cells against ischemia/reperfusion injury[J]. International Journal of

Molecular Medicine, 2017, 40(4):1201.

R I S BT ARA R BN . DR FIR, SRifls A2 (RIP) A7 sk AT
BRI/ FRETE (T / R Bl (HE, HHUEIEARRIEE. £, (F& BB RIP
XA O R ORGP A A B2 20 AR IRE B K OB TR AN A 3 1) o D 7 I — o5, T
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BRI Ly BIBATE K B AT AT K Th S Bk A28/ FREETE . 5340, DR T B4 A e Bk g B
ZMff (HUVEC) #1 SH-SY5Y ZHAf I / R I AMMIBTY o Ko fA Py FIAA SR (R4 4 o i
G H A, GuBe BN M A U LR VPl A48 (CD63, HSP70 A1 TSG101) FIFRIC .
MENPIILE AT HUVEC $ 755 sh 4R HU M s, J il o7 AR 4 e o A9 1 A B A
AEIAMIMALE T / R 454510 SH-SYSY A 3858, P, 2R, TR AR IfEN .
FANEREF T AR T caspase—3, Bax Ml Bel-2.  RTP B¢ a2 A8 s o4 i) s A
13 CD63, HSP70 A TSG101 AYZRIEAY, AR L RIE K. HUVECs H T
/R GRETB S MIAA B R /N5 2852 RTP (K B ARSI A0 A6 (KN FEAL

GEIRRAT: RS AR A 40 T T/ R U5 I RIS R T, )
SH-SY5Y PHER AL (I 5l TR ARIE. W AIRATAERIME BRI AR 2% 1 / R
Bifsi, HMFTRIPLET / R P HERIER.

AIAATE IR S AR Y AR F s Cell: ANIAA A T T LR [ B 2538 Wik G

Tassetto M, Kunitomi M, Andino R. Circulating Immune Cells Mediate a Systemic

RNAi-Based Adaptive Antiviral Response in Drosophilal[J]. Cell, 2017, 169(2):314
JUTEg, Rl — BRI R G SRR . fERH— I Cell R L, MR
G 1lI9ME Tassetto FHZSE AR 7 PO #E RNAL I BAOHLA, 385 S 1A 5455 () vDNA AR,
/N RNA RGN IAMA A B A 1, AH 2 T FL B0 P08 B S

290 I A W A R O 2 R RO T AR 4 B G . RG R IEN T T BRI 5 K
ey BB Ak R R TETTIREB R, RNA 8 (RNALD) SRSTHUWNERRIM. 20t
FCT R R EAT i EL AN R M0 A 5 K R A0 T4 5 RNAT [R5 AN A R G 1
A B RN dsRNA, I PO AR AR 1 T Sl AR B ATZE (R EL AR DNA (VDNA) o 3X 4% vDNA
AR Sk A3 — % 85 siRNA (vsRNA) , Z-BIAMNBARERE I R . AR, AU b
(IR S 2E4L 1R 75 vsRNA [OSMNBA, FESIRESI IR T 1 B s B (sl R . 1
b, KBTS, B AU e i A e sio Az, HmAURRaE M vDNA, AR
A vsRNA FRIAMIMA A 1) 42 B o

bR ) (ES TS RNA, 2R 1) SBRISIT . S UAATE A T RS T e 182

55— X EGFR-TKT's ZRAFVEMN 24 F) £ 218 F 40 & ) SUA 4K RNA ARG [ DNA 77 ik Aar il i 3%

EGFR %75
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Krug A K, Karlovich C, Koestler T, et al. Abstract B136: Plasma EGFR mutation
detection using a combined exosomal RNA and circulating tumor DNA approach in
patients with acquired resistance to first-generation EGFR-TKIs[J]. Annals of
Internal Medicine, 2015, 14(12 Supplement 2):B136-B136.

F Annals of Oncology Z%& (IF 11.854) MUHFFLrh, WEFEA R4 ToRE T1IB 1 1V
NSCLC H# 20 TIGER-X 35 (55 =A% EGFR ##I7) rociletinib i 1/2 #lGA AL, %5
NCT01526928) [1) 84 AN MLFAE Mo BFFEN 353 BEAMBARIT ctDNA, FFERHUXIR, JH0E A
SFPER NGS 234 (EX01000) K fifii%k EGFR 9848 . M 78 1 2 2 H A [T 2 HX exoRNA
A1 ctDNA J& 75 23 3 i VUM BGFR SRAZ G I AU, G e AE il RS H 2 75
EGFR AR BH M) g b, ANilid Bl 43 1T ¢ tDNA %852 EGFR SARKHIN . BiF 90 A 50t A
5 UC L A4 U8 34T LB, FFUCHC S BT BEAMing 375 ctDNA 4553t BhAMb A 1@t 4 #r

TRIT 15 RJGUCEERIILSE, Kl T A7 HIR] EGFR 2848 K-F ARk /& 15 5 a7 45 AR .

g A, XFT exoNA (exoRNA Al cfDNA & (4L 4) » Kl BGFR 3 5845 1) R 8
J998%, EGFR T790M 24 90% . BEAM X% ctDNA FIBUBIE: 737520 82%, TT90M N 84% . fE—
N R B (MO/MLa;  n=21) , FIH exoNA M, EGFR MiE FAL yker U 2 e
M 26% ETHE] 74% (p=0.003) , T7TIOM ) RBUEM 19% LT+E] 31% . 25 LEPTiR, exoRNA
A1 ctDNA FRIBCA RGN T M2 o EGFR SRR M U, JEAE AR /KT ctDNA [
MO/Mla &3 g BRI s, %72 TALEE T ctDNA Y RAR R AR 7B APk
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AN UMAAE N 2 s ik 2 AR
Jiang X C, Gao J Q. Exosomes as novel bio—carriers for gene and drug delivery[J].

International Journal of Pharmaceutics, 2017, 521(1-2):167-175.

WL RZER) Jiang SEANERIR T AMLARAE v B 250 B R T s 36 = w7
HI T B Z 3 2 AR T IR R G, I RIA YT LR TSI AT . Sl IOWH L DA RfiE 1
AR N TC AR TR P AE Y3t » X AT RE DR DRI A DB AL 1 — PGB IR LER o s 4R
YKL ARSI EN, HAT LUs s S E 5, R, DNA AT RNA. AATTEORIEAIRE], 4k
WAL A B T3 TR, 10 ELAES B T AR R AR A o RO 2 e He R B, Shik
AL IZE B 5 PO 240 0 (B3 T P o R LY, RO EATT AT BAFE 0l I 2E NG 3A, i8R 3o
EWBERE o AL, XEANIBR I B S 8O HAE /N 73 TR T B IEA B AT A B %R
GRRSE ALK RA T, FATE TANBAAEY “ RIRDARL T AL 25 AN R 38 77,
FEAFEATRIL R 5 H AL RN LBIREAT T R
Nature FFl: AMBIE miR-21 BUAMHE AR E T HE 5
MO 2 e B — BB T FC Fa 7 1 e 22 B A e 28 70 R 4 e 200 2 T AR R R ) 4
N BEFEN ORI T —Fa ST /NSO T %, 5 H RS AR A 2R 25
HURMR 2RI T AL, IX BT VE S N 2 A2

ARZENE PR AT — P AR 22 B 0 SRS A M8 VARG (HAE R0 5 Ja RO R SRR A .
SR T BE R AEAE T RBUZE R, BB LT DL ARt . H A — AT A e ik
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SRR Z 1 BT by S8 2 TR 250 -

MATRIARE B G, 2 X IR 22 TORE AU 57 microRNA-21 R /NI A= M B0k
CHMIAA) o SR IX RS OR8] FEL 1 G e RS, B4 3 BUR S SAE RS2 M P . 1
Fom, AT TR AR A T PR MR 2 TORE IO NS ) miRNA-21 I, ZEZRAKF B RAT
PURAER], FERTTEAR BT L/ RO AR . IXFONEIIE U, IS5 PRI
miRNA-21 FIM R O ROREAS 08 N R, 2RI

FHAMIBAREAN “REE” 0l
Dougherty J A, Mergaye M, Kumar N, et al. Potential Role of Exosomes in Mending a

Broken Heart: Nanoshuttles Propelling Future Clinical Therapeutics Forward[J]. Stem

Cells International, 2017, 2017(7):1-14.
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TR AE AT — MR T R B = B UHEQH,A#ﬁﬁEEEI’J%BjH%i SR,
H BRI oM AR AR A B A7 A, — BRI B IE DD RE & L s - TRk, X ]
DA Bl A o JUE 53473 (8037 3k e A B 5T A 7 L 0 A A A R T ) S NS 7T LA Dy
BB R B L TC AR T 77 o ¥ 22— FER O AU BE — R 4RI R W ) S s 7k 2 i S h 2
DKL CLABEIE WA /B 475 R P 80 AR P 8 P 4 P e VA PR 1) 2 B D R RS o 28 O B B2 R4
e
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PEH, R EMRZ RN ST Wexner BE 2GR TN SUBEAR T —SeWF T, SR FOIESE T
BMUAAAE CSCE O JIFE T BE IR O I 2T A - I A8 A J RN 75 miRNA 23 J7 A T EAE
BEAh, AR B S miRNA AR 0, AT LAV O URE 28 5 40 ML A8 0 ) 2 Wb 35
Ytk FE B . BORA I R ATAIT FC RS R B, 4RI SN ] LU L B R
ROV FE TR 77, A5 H AR AM A 58 4 FI RO IEAE 2697 7 BTG 2 A IR 2 4% 0[]
BRI

C4RKIINBE exosomes FEC B R B SCHENE H] o IXLEPKRL AT LAl miRNA B
PR R RIE, K5 B R A SRR . T rh 5 H B0 S I 2 A0k R SIAE DA A4 L 2R 0 5 £
ik B RSN, I HaX LAk BA DR R E R « CAA B FT R /s 78 Sk O ULRE ZE CAMT)D
S T /0 B SR 1) 78 57 -4 (MSCs) (O IFFH4HM (CPCs) « RAT-4HA (ESC) Al
CULETEZRN (CDCs) HIAMBR AT ISR O DI RE . B AE R IS iR TR 2T 44k .
AT s BRIE M IR & 43 8 S s s

Wu M, Ouyang Y, Wang Z, et al. Isolation of exosomes from whole blood by integrating
acoustics and microfluidics. [J]. Proceedings of the National Academy of Sciences

of the United States of America, 2017:201709210.

ITH, BREE TR (MIT) kL7 K% (Duke University) MITFFEAGAE (PNAS)
ERFE, MATTR T R R, BEF R A BEOR, ROE LR & o) B A
(exosome) o FERSHEBSITINAR, X THH A R RELEAK MBS WA YT d R FE B ZAE
BB S G 3 WA () — PRGN K G0 /N BRI, ELAR 2008 30 2 150 4K, BATIHE Y EE (S
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B, WREEAR. niRNA &, FEBARI 2 MBS . CLATRORTFURMT, ANIA PN BT LIAE A
VAL, P2 AR AN B 0 S FAR 5 A BN IS W R L2, (HELA
AN Ty B TR T B Lo B R B ORTUNLES, FETRAL 24 /NI I (8] 4 REARAS
FEFEAME o T B T BRI SR . AR S R

XTI A BRI . RS, BEFEN RATTER B 1 — i i e AN A 2
RE2H B ARV (it 3 SR AN R RT UT V5 o XM TR > B AR B NI, A BN
HAEV S ERRFIE, TR VPl N SEA B L S5 12 WAt Fe R it 7 AR S| KB i
AATIIF A (R R 0 75 2 346 BB et A MUY FF) 7 S e BE A A — MRt (A B TE 2 Al - 243X A JiK
AL PO LA N, AT A — RPN RS . R A T e A i
—— B YA BRI UL I TE R BN S, R 2R 5] 3 BT L R i
B MpE B E T AN AR M (] R 481D , xR, TERIAIEIE KRR, AR/
P (Y 240 AE E % 0 BT K
NT oy AN AR, WEFEN SRR I e s B T N E G, (S AL
Pt R ER AU . — BRI MR R BR, FESEANSE AN iR 8T, 2RJa 1T
PV SR IR P R AN IA R 5 R K 240 A M S 70 T
RITARRRWEE 2, MREBE T EBEMER S TR ARAR Ming Dao M+t “/H
PREURA . T ELAE 2> B, X SR 2 A BRI (] A 1 M e R . 1R — MR RHIAL
Ho 7 MG, AE 100 RO RFREMBREA R # ZEAE] 25 738
BTN AT R, XA EAR OB TT “ WS IR — DT IYERE, It an i /M S i
PRI, DL T EXEAEAN IS B (B ASERZ e ) AR BRI . X Ahgr o
AT LU R AT AN T ORISR, G, — 8k, R, iR e B2
55 o JA TR EAE SR I i Jo R ) AR ) R T A D % — ML 10 70 Bl N SRAG T F A
a R, 7 BEFEN RATT
AT TERE 2 AN R “A U A R T 17 XA BRI IRAIERAE 1 55— A T pm i+
B, BB AR SR KA 1 2 2 SN 6

2018 55 = Jm AMIA 5 BRI 20K T 3. 23-24 76 _HEATIT,  BUANBRHE AT R

AL, WAERIE
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s ZIRU SR ? ArikERAZG A EER

2017-12-21 ERZjhIr &
12 519 H, E#EMDGEE 2R ML (G TIT AT B ORE BRI BEIT gt T
WA TAER BT CRAR CGEENY O, B 7 RIEFEE. MESENE.
CaEzn) fiath, Prafe bigiiA BRI T I Bl i BRST A, AUl B G RIE-F
B (BSTa0 WM 5 REHEEORUGERMAN G, J5 TR,

FERRAERAE B, B DU AGE U, Zm A iR, U7 B EBOE A RE DY
K, AR DO T R, HABE T AU IR, 757340 .

A (A AL SR A WA (BT A AT AETC AN T A% (4, FEBR ORGw B o A% h Ai
“ERNTIR, EE ORI T 1, AU By AL 1R 25 S pinid S A e F i FRl s, 7 AT
WA

f Bk, BB AR, VAT ARIRIN . AL R T, AR, B
B 2 A e R, FEERBE et i DB AL 2 A, AT T El e A
Hh.

2% 15 B HERIA %

FE—ENFK, L 28ib BRI 5 b B, BUH 7« Rl EAER
R,  GERD ZORAe ERIMEIRER .

R (EAR) L AR A T O A A SRR B A, R R geh AR SE SR - T T
Zor GRS, ARG IR K, WEE— R T ZERIE A% -

%%%lé\ﬁiy\j: :“./JT?:\ %E\ ﬂjﬁ:\ ﬁ:ﬁ?ﬂ:\ }_‘_‘;‘F\‘\ E‘AEE\ ﬁ%&\ %E@\ :‘/_—E@\ ]J-I;F\\ ?EJ
(21N /AN U N5 | AN 8

IR ER,  RIANE TR T 88 R — il T mT BEAFAE AR i A AR RS RO oL, 4
b N AR R B T R AR A s, R SR TH S A e E BRI S .
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+—. Modulating immune responses

2017-07-10  Issued by Immunity

The protein Roquin plays a key role in the regulation of immune reactions. LMU researchers have
now uncovered details of the mechanism by which it controls the function of regulatory T cells in
the adaptive arm of the immune system.

The RNA-binding protein Roquin plays a central role in the regulation of the immune system.
Among other things, it orchestrates the activation and differentiation of T cells, and prevents
immune responses from overshooting. Consequently, loss of Roquin is associated with
autoimmune and autoinflammatory disorders. Detailed knowledge of Roquin's functions is
therefore vital for a full understanding of the pathogenesis of these conditions. LMU
immunologist Vigo Heissmeyer and his research group have used a genetic method to selectively
inactivate Roquin in a specific subset of T cells. This strategy enabled them to uncover a complex
mode of action of Roquin within different subsets of T cells and during different immune
responses. Their findings appear in the journal Immunity.

In collaboration with researchers at the LMU, the Helmholtz Zentrum MUnchen, the University of
Basel and the Helmholtz Zentrum in Braunschweig, Heissmeyer's team studied a strain of mice in
which the gene for Roquin has been deleted specifically in so-called regulatory T cells (Tregs).
"To our surprise, we found that the level of T cell activation in these mice is almost as high as in
mice lacking the protein in all types of T cells," Heissmeyer says. "This implies that Roquin
function in Tregs is primarily responsible for its effect on T cell activation." The function of Tregs,
as their name suggests, is to ensure that immune reactions do not get out of hand. They do this in

two complementary ways.

First, they inhibit the activation of resting ("nawe") T cells. Secondly, they repress the function of
already activated T cells. For example, in the follicles of the lymph nodes, they interfere with the
functional interaction of activated follicular T helper cells and B cells, which is required for the
production of antibodies by the B cell. In order to perform the latter function, a proportion of Treg
cells differentiates into follicular regulatory T cells (Tfr), which migrate into the germinal centers
of the lymphoid follicles. In the absence of Roquin, too many Tregs implement this differentiation
program resulting in the generation of abnormally large numbers of Tfr cells. "This imbalance
may compromise other Treg functions ," Heissmeyer explains. Thus, the fact that so many Tregs
are localized to the germinal centers (in the form of differentiated Tfr cells) probably makes it
impossible for them to fulfill their normal role in keeping naive T cells in a quiescent state. As a
result, larger numbers of the latter are activated and differentiate into T helper cells, which then

stimulate other, B cell-independent immune reactions.
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When Roquin is lacking, the ability of Tregs to control the course of immune reactions is therefore
perturbed in two ways. : Treg-mediated inhibition of immune responses outside the germinal
center is reduced, however, Tfr-mediated inhibition of

antibody production within the germinal centers is enhanced. "We then looked at the
consequences of the loss of Roquin at the molecular level. On the basis of comparative,
genome-wide analyses of mMRNA expression, we were able to show that Roquin acts as an
inhibitor at several points within a specific signaling pathway, which is essential to control the
metabolism of cells. In this highly complex fashion, it also acts in Tregs to enable them to
modulate the fates and function of cells required for diverse immune reactions," says Katharina
Essig, first-author of the publication. According to the authors, the new study not only elucidates
how Roquin prevents immune responses from running out of control, it also opens up new
perspectives on targeting Roquin in the treatment of diseases resulting from deregulation of the

adaptive immune system.
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.. Drinking hot tea every day linked to lower glaucoma risk

2017-12-21 Issued by British Journal of Ophthalmology

Drinking a cup of hot tea at least once a day may be linked to a significantly lower risk of
developing the serious eye condition, glaucoma, finds a small study published online in the British
Journal of Ophthalmology.

But drinking decaffeinated and caffeinated coffee, decaffeinated tea, iced tea and soft drinks
doesn't seem to make any difference to glaucoma risk, the findings show.

Glaucoma causes fluid pressure to build up inside the eye (intraocular pressure), damaging the
optic nerve. It is one of the leading causes of blindness worldwide, and currently affects 57.5
million people, and is expected to increase to 65.5 million by 2020.

Previous research suggests that caffeine can alter intraocular pressure, but no study so far has
compared the potential impact of decaffeinated and caffeinated drinks on glaucoma risk.

So the researchers looked at data from the 2005-2006 National Health and Nutrition Examination
Survey (NHANES) in the US. This is a nationally representative annual survey of around 10, 000
people that includes interviews, physical examinations, and blood samples, designed to gauge the

health and nutritional status of US adults and children.

In this particular year, it also included eye tests for glaucoma. Among the 1678 participants who

had full eye test results, including photos, 84 (5%) adults had developed the condition.

They were asked how often and how much they had drunk of caffeinated and decaffeinated drinks,
including soft drinks and iced tea, over the preceding 12 months, using a validated questionnaire

(Food Frequency).

Compared with those who didn't drink hot tea every day, those who did, had a lower glaucoma

risk, the data showed.

After taking account of potentially influential factors, such as diabetes and smoking, hot

tea-drinkers were 74 per cent less likely to have glaucoma.

But no such associations were found for coffee—caffeinated or decaffeinated—decaffeinated tea,

iced tea or soft drinks.

This is an observational study so no firm conclusions can be drawn about cause and effect, and the
absolute numbers of those with glaucoma were small. Information on when glaucoma had been

diagnosed was also unavailable.
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Nor did the survey ask about factors like cup size, tea type, or the length of brewing time, all of
which might have been influential.

But tea contains antioxidants and anti-inflammatory and neuroprotective chemicals, which have
been associated with a lowered risk of serious conditions, including heart disease, cancer, and
diabetes, say the researchers.

And previous research has suggested that oxidation and neurodegeneration may be involved in the
development of glaucoma, they add, concluding: "Further research is needed to establish the
importance of these findings and whether hot tea consumption may play a role in the prevention of

glaucoma."
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+=. FDA approves drug to treat dangerously low blood pressure
2017-12-21 Issued by FDA

The U.S. Food and Drug Administration today approved Giapreza (angiotensin 1) injection for
intravenous infusion to increase blood pressure in adults with septic or other distributive shock.

"Shock, the inability to maintain blood flow to vital tissues, can result in organ failure and death,”
said Norman Stockbridge, M.D., Ph.D., director of the Division of Cardiovascular and Renal
Products in the FDA’s Center for Drug Evaluation and Research. "There is a need for treatment
options for critically ill hypotensive patients who do not adequately respond to available
therapies.”

Blood pressure is the force of blood pushing against the walls of the arteries as the heart pumps
out blood. Hypotension is abnormally low blood pressure. Shock is a critical condition in which
blood pressure drops so low that the brain, kidneys and other vital organs can't receive enough
blood flow to function properly.

In a clinical trial of 321 patients with shock and a critically low blood pressure, significantly more
patients responded to treatment with Giapreza compared to those treated with placebo. Giapreza
effectively increased blood pressure when added to conventional treatments used to raise blood
pressure.

Giapreza can cause dangerous blood clots with serious consequences (clots in arteries and veins,
including deep venous thrombosis); prophylactic treatment for blood clots should be used.

This application received a Priority Review, under which the FDA’s goal is to take action on an
application within six months when the agency determines that the drug, if approved, would
significantly improve the safety or effectiveness of treating, diagnosing or preventing a serious
condition.

The FDA granted the approval of Giapreza to La Jolla Pharmaceutical Company.

The FDA, an agency within the U.S. Department of Health and Human Services, promotes and
protects the public health by, among other things, assuring the safety, effectiveness, and security
of human and veterinary drugs, vaccines and other biological products for human use, and medical
devices. The agency also is responsible for the safety and security of our nation’s food supply,
cosmetics, dietary supplements, products that give off electronic radiation, and for regulating
tobacco products.
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+P9. FDA approves novel gene therapy to treat patients with a rare form of

inherited vision loss

2017-12-19 Issued by FDA

The U.S. Food and Drug Administration today approved Luxturna (voretigene neparvovec-rzyl), a
new gene therapy, to treat children and adult patients with an inherited form of vision loss that
may result in blindness. Luxturna is the first directly administered gene therapy approved in the

U.S. that targets a disease caused by mutations in a specific gene.

“Today’s approval marks another first in the field of gene therapy — both in how the therapy
works and in expanding the use of gene therapy beyond the treatment of cancer to the treatment of
vision loss — and this milestone reinforces the potential of this breakthrough approach in treating
a wide-range of challenging diseases. The culmination of decades of research has resulted in three
gene therapy approvals this year for patients with serious and rare diseases. | believe gene therapy
will become a mainstay in treating, and maybe curing, many of our most devastating and
intractable illnesses,” said FDA Commissioner Scott Gottlieb, M.D. “We’re at a turning point
when it comes to this novel form of therapy and at the FDA, we’re focused on establishing the
right policy framework to capitalize on this scientific opening. Next year, we’ll begin issuing a
suite of disease-specific guidance documents on the development of specific gene therapy
products to lay out modern and more efficient parameters — including new clinical measures —
for the evaluation and review of gene therapy for different high-priority diseases where the

platform is being targeted.”

Luxturna is approved for the treatment of patients with confirmed biallelic RPE65
mutation-associated retinal dystrophy that leads to vision loss and may cause complete blindness

in certain patients.

Hereditary retinal dystrophies are a broad group of genetic retinal disorders that are associated
with progressive visual dysfunction and are caused by mutations in any one of more than 220
different genes. Biallelic RPE65 mutation-associated retinal dystrophy affects approximately
1,000 to 2,000 patients in the U.S. Biallelic mutation carriers have a mutation (not necessarily the
same mutation) in both copies of a particular gene (a paternal and a maternal mutation). The
RPEG5 gene provides instructions for making an enzyme (a protein that facilitates chemical
reactions) that is essential for normal vision. Mutations in the RPE65 gene lead to reduced or
absent levels of RPEG5 activity, blocking the visual cycle and resulting in impaired vision.

Individuals with biallelic RPE65 mutation-associated retinal dystrophy experience progressive

44



China Pioneer Pharma Holdings Limited

v [ G B R 24 P IR AT PR il

deterioration of vision over time. This loss of vision, often during childhood or adolescence,
ultimately progresses to complete blindness.

Luxturna works by delivering a normal copy of the RPEG5 gene directly to retinal cells. These
retinal cells then produce the normal protein that converts light to an electrical signal in the retina
to restore patient’s vision loss. Luxturna uses a naturally occurring adeno-associated virus, which
has been modified using recombinant DNA techniques, as a vehicle to deliver the normal human
RPE®G5 gene to the retinal cells to restore vision.

“The approval of Luxturna further opens the door to the potential of gene therapies,” said Peter
Marks, M.D., Ph.D., director of the FDA’s Center for Biologics Evaluation and Research (CBER).
“Patients with biallelic RPE65 mutation-associated retinal dystrophy now have a chance for

improved vision, where little hope previously existed.”

Luxturna should be given only to patients who have viable retinal cells as determined by the
treating physician(s). Treatment with Luxturna must be done separately in each eye on separate
days, with at least six days between surgical procedures. It is administered via subretinal injection
by a surgeon experienced in performing intraocular surgery. Patients should be treated with a short

course of oral prednisone to limit the potential immune reaction to Luxturna.

The safety and efficacy of Luxturna were established in a clinical development program with a
total of 41 patients between the ages of 4 and 44 years. All participants had confirmed biallelic
RPEG5 mutations. The primary evidence of efficacy of Luxturna was based on a Phase 3 study
with 31 participants by measuring the change from baseline to one year in a subject’s ability to
navigate an obstacle course at various light levels. The group of patients that received Luxturna
demonstrated significant improvements in their ability to complete the obstacle course at low light

levels as compared to the control group.

The most common adverse reactions from treatment with Luxturna included eye redness

(conjunctival hyperemia), cataract, increased intraocular pressure and retinal tear.

The FDA granted this application Priority Review and Breakthrough Therapy designations.
Luxturna also received Orphan Drug designation, which provides incentives to assist and

encourage the development of drugs for rare diseases.

The sponsor is receiving a Rare Pediatric Disease Priority Review Voucher under a program
intended to encourage development of new drugs and biologics for the prevention and treatment of

rare pediatric diseases. A voucher can be redeemed by a sponsor at a later date to receive Priority
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Review of a subsequent marketing application for a different product. This is the 13th rare
pediatric disease priority review voucher issued by the FDA since the program began.

To further evaluate the long-term safety, the manufacturer plans to conduct a post-marketing
observational study involving patients treated with Luxturna.

The FDA granted approval of Luxturna to Spark Therapeutics Inc.

The FDA, an agency within the U.S. Department of Health and Human Services, protects the
public health by assuring the safety, effectiveness, and security of human and veterinary drugs,
vaccines, and other biological products for human use, and medical devices. The agency also is
responsible for the safety and security of our nation’s food supply, cosmetics, dietary supplements,

products that give off electronic radiation, and for regulating tobacco products.
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