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Fig. 3-7 Schematic illustrations of the floatage-based droplet trapping.
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Fig. 3-8 (a) Schematic of an individual C. elegans being immobilized in the
tapered channel; (b) Illustration of the tapered worm immobilization channel; (c)

schematic of worm immobilization process.
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Fig. 3-9 A series of images showing the generation process of a droplet.
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Fig. 3-10 A series of images showing the trapping process of an ink droplet.

Bl 3-11 H#3RE 80 M EAKHHI IR IE S AR A
Fig. 3-11 Photograph of the microfluidic chip trapped with 80 ink droplets.
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Fig. 3-12 Image of 80 droplets encapsulated with worms, and the yellow

arrows indicate the positions of the encapsulated individual worms.
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Fig. 3-13 A series of images showing the individual worm encapsulating

process.

] 3-14 HT% 7 BE M AEA BAS BRE BT,

Fig. 3-14 A series of images showing the trapping process of a droplet

encapsulated with a individual worm.
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Fig. 3-15 Characterization of the effects of FC-40 and droplet

microenvironment on the survival status of adult worms. (a) Survival rate of adult
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worms encapsulated in droplets in 4 days; (b) living status of an adult worm

encapsulated in droplet.
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Fig. 3-16 An enlarged fluorescence image of a UAS57 worm with six DAergic
neurons in the head. The white arrows indicate the cell bodies of two ADE and

four CEP, and the thin arrows identify CEP and ADE processes.
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Fig. 3-17 (a) A series of images showing the immobilizing process of a
individual worm; (b, ¢) bright field image and fluorescence image of eight worms

immobilized in the tapered channel array, respectively.
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Fig. 3-18 Stroke frequencies of 12 individual UAS7 worms after 6-OHDA

treatment.
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6-OHDA IR
o 0 mM 5mM 10 mM
AL N B8]
1R 3.58 3.11 1.19
£ RIN 3.79 2.13 1.03
®5R 3.64 1.11 0.87

R 3-2 UAST A EE AR TES & (38 1, 3, 5R) AR 6-OHDA
EFRE (0, 5, 10mM) TR TFHESIRE LI

Table 3-2 Average stroke frequency of individual UAS7 worms treated with
different concentrations of 6-OHDA (0, 5, 10 mM) at different detection time (day

1,3,5).
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Fig. 3-19 (a) Average stroke frequency of individual UAS57 worms as a
function of 6-OHDA concentration at different detection times (day 1, 3, 5); (b)
Average‘ stroke frequency of individual UA57 worms as a function of detection
time at different 6-OHDA concentrations (0, 5, 10 mM), *p<0.05, **p<0.01,
*k%1H<0.001.
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Fig. 3-18 Stroke frequencies of individual CL2166 worms after 6-OHDA

treatment.
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R B B IR A BT I (140 ), BSARAREHREEES, 10
mM 6-OHDA {E i T i 4 SRR R AR FFBARAT (1.00s™), SXERAZIH
REEEEER; ERAEHRR, 5mM6-OHDA 1 10 mM 6-OHDA {EA T
(I 2; RIBFRRE R EIRARAIAKT, 4514 04057 5002257, 5XRANF
EREEER. HE 3-21(b)A 41, Tt 6-OHDA fEA T T4, £HE 1, 3,

5 R, ZRMEHMRBDEFREKE, ZEZALEERER; & 5 oM
6-OHDA fEFF, iR —RIEE (1,855, EE=ZREH
T (140 s, BEEBE-REEHREZER, EERRHAERERILH
0.40s", 5%—. ZRHEEEUER; 7 10mM 6-OHDA fEAT, LR
FE—REHI T BRAHEERE (1.08 s, 5E=R(1.00s") THEZEH],

FEEAREIPRBERBGATE (022sD), 55— ZREBFEEHER.

6-OHDA R
- 0 mM 5 mM 10 mM
AT Bt 8]
EBEN 1.91 1.85 1.08
IR 1.83 1.40 1.00
RN 1.60 0.40 0.22

%K 3-3 CL2166 B 2k AR AT IE] (58 1, 3, 5 R) FAF 6-OHDA
TERWRE (0, 5, 10mM) THIFIIBIREEIE.

Table 3-3 Average stroke frequency of individual CL2166 worms treated
with different concentrations of 6-OHDA (0, 5, 10 mM) at different detection time

(day 1, 3, 5).
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6-OHDA 1EFIREXRZRE; (b) AR 6-OHDA fERIWET, CL2166 £A4;
REFHEHFR SR X RE. ($p<0.05, **p<0.01, ***p<0.001)

Fig. 3-21 (a) Average stroke frequency of individual CL2166 worms as a
function of 6-OHDA concentration at different detection times (day 1, 3, 5); (b)
Average stroke frequency of individual CL2166 worms as a function of detection
time at different 6-OHDA concentrations (0, 5, 10 mM), *p<0.05, **p<0.01,
***p<0.001.

A EERATRIL, M2HEE 6-OHDA T L% B4 M= £EHTH
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Z BRI EHIBEIT AEE; T 10 mM [ 6-OHDA 1EF, "TLAELR
ER RS —RA I B RIS BT R .
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A TS 6-OHDA 1ERBTIIEME R £ ERRRE AL TR AT E B IR0,
BAVE R RS UAST i B (baln4[Pdat-1::GFP + Pdat-1::CAT-2]), BRI
FERR T 8 1% B REM AT (AR T LML CEP & THF A ADE
WETT, URMTRMHIPA PDE WAL HREFRUESEORNER. £
LR, A TIEMRIX SR THAT R, BATER T LML IR
LIEATHIT . R AL REAERIER ST, LR =R LURBRA
Rk FE 6-OHDA X4 B AR ITEE, HUbA b ses P IRATEER R T
HE =R R % DR R ST IE .

TERRE =R, 7258 R0 BEHLBIZE VB0 P B4~k RIS 30T AU
REZ G, 1§ 3.2.6 PHIFEEX L RE E TREBEMESF, HXZH
AFIKE 6-OHDA 1EF T & Bk HF £ B RE M A Tt AT ROl R . B 3-22
RO MEAFME 6-OHDA fEFJG, UAST BN HSKER 7NN 2 B RZ se
Z LRI e B, TLAE HFE 6-OHDA {EFI M, 748 % ERLAet
ZITTHRIEN GFP B BRI, WEIFR, ERRE=ZR, RE 6-OHDA
ERMSREANZ BREMAET ERIY T REMARNE AT, i
HMZTRASER;: #2425 mM 6-OHDA /EfJE, &L ERAEMETHE
EH) GFP BEA T, REMAMREESZREBEERRBILT RS,
RHAMETORE—ERENTHE; 7£4 10mM 6-OHDA fEAJE, &AL E
FeREMZTURTARIER GFP S8 B T %, MEARAE SR PRRBBIT
GFP $t4k, BEWRFOGHE, WML AmEIA SRR GE, DlLESER
W, MAESZER 6-OHDA 4ESLRLOREMETRERME, ERHY
6-OHDA WRE T, % EkRHEThEHREEREZ .
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Fig. 3-22 Fluorescence images of six DAergic neurons of UA57 worms after

6-OHDA treatment of different concentrations.

5+ UAST A RER AR FE =R, AE 6-OHDA WE T HIEARIEM S
BRMABEVAT FHG, RN TFHTOLERE-6-OHDA fERAWE X RE I
B 3-23, EFR, FEREFEZR, BE 6-OHDA FTRWRERT &, UAS7
% S 2 PR REM ST TR IZ NG E TR SRETS: ¥l 5 mM 1 10
mM [ 6-OHDA 7] A 54 i £ B R R A T AR FRER RN, #HE
A MEE S 6-OHDA EFIEMMN.
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Fig. 3-23 Average fluorescence intensity of DAergic neurons of UAS57

worms after 6-OHDA treatment of different concentrations, ***p<0.001.

3.3.3.3 EALREUKF

AT N4 R BRL R AR R P A A SN UK SR AT e B VP
#r, BAMERABEERB CL2166 B (dvIs19[pAF15(gst-4::GFP:NLS)]D, &
A UREHERNNENNEZEFNEEREED. EFALKRTEERRT
XS = RETFEAR R 6-OHDA 1 T £k Hufd oy B AL PR S AR AL 1R O

FEMRHBEE =R, 7E5ERITFENLHRLE RIR0R P BN R IE s AT A BRI
KEZJE, 1#§32.6 FHHEEXLLE REE FREBEESD, FuE
RFWE 6-OHDA 1EF T B SAA A IS RIBUK FH#AT RO R . B 3-24
A RERFWRE 6-OHDA 1Ef/E, CL2166 BANE dfhk i B A0 RUUK
KIFEE B, T LABH BF HFE 6-OHDA 1R E RGN, Ziikpm e
FeIRERET R, HHMHEEER 6-OHDA &% 84 kA HILEALME; 15
FA# 6-OHDA WREF 5, kiR iy i BL S NBUK PR T s .
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Fig. 3-24 Fluorescence images of the oxidative stress level of CL2166 worms

after 6-OHDA treatment of different concentrations.

%t CL2166 A MAEM B =R, R 6-OHDA ¥R F kM RIAH
FETCRERT RS, FIENTIRIRES 6-OHDA EAKEXR
BIRLE 325, MEFR, ERREZR, WE 6-OHDA FiFIRENTE,
CL2166 £ Bk NRIEMFERIREMRMIE; HH 6-OHDA 7 L% S L
iy R BLEL A, EALNEUKF S 6-OHDA IR,
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Bl 3-25 RNREYKE 6-OHDA 55 T, CL2166 £k B4k A NBUKFHIF
PR IIBE . (*p<0.05)
Fig. 3-25 Average fluorescence intensity of the oxidative stress level of

CL2166 worms after 6-OHDA treatment of different concentrations, *p<0.05.

3334 &P

WA T REEI I BBA LR (UAST R CL2166) HIFEEIGFIN M HIE
BRI OARBEBE=R) #ITEHESHT (B 3-26). HE 3-26a W LLE
H, ARRE=R, K% 6-OHDA fEFIIN A UAST &R BREEHE
THERFTEMARNEETE, RNGEERER B hiZsi Bz, mhE
% 6-OHDA {EFIWRERER, UAST £RZBERBEMETNEEIOLERET
B, FRAHNLEREIZSIMERHIT TH; i3 6-OHDA KB 3L RNZ
BB AE AT R A, W SBRr=EEahsiEg GEERE TR, HE
3-26b ATAEH, FERBRE=R, K% 6-OHDA fEFRINIRZ CL2166 £k &R
AN BN A S FEIOLRERMK, RN 2N EMIEME,; Mk
% 6-OHDA {EFIWREMIRE, CL2166 & ik WELNES SFRZEBRE
BRRE T, TR RIESNINERE Y T/ ULBH7E 6-OHDA H3F, &R
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% PR B A TR AR R, FAR R S BRI BT, EREE
RER: MEHE 6-OHDA HS T, LRSHIEIT HEFE. £ OigEeH
S RENNEK EARSEZMNIN; B, ZEREFRETHRER
BB TR REFEMEMHIL; 5% RN ALK T, WTReR
6-OHDA R L BREMATRERHNEERIE L —,

Tk S 6 AR BRI NEAIR SRR (- E S R HAT A 0, T
Kl 3-27. HE 3-27a FJLEH, FERRE=R, % 6-OHDA fEAWKERR
®, UAST &2 BREEMATIFSATOtEE T, MRS T
REIMEBHI THREBEN TR REBESEIMENTEYS
6-OHDA EFIEMMN. BE 3270 AJUUEH, ERHRE=R, FEE 6-OHDA
TERIKERR S, CL2166 £k AN EAMNES T I FHRARIGEE LT,
FAF &4 TR SRR T 7E 10 mM 6-OHDA /ERI T, &k
ROk T RABSRR S5 BAH BEHER. b ERSEERNERE LT
HIF, B, WEHE 6.OHDA B3 FHA DA HILEDT NG, £ ERAE
ML TN MENNBUKF A &EL N, BX 6-OHDA 2IL7I &R ;
@mmAﬁﬁ%@%&%%E@%W%ﬁ&ﬁﬁﬁmmﬁﬁﬁ%ﬂ%;ﬁ&
FAENEALNBK TR _EF, ATEERE 6-OHDA 58 T2 B A u K ED
MR FEREZ—.
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R 3-26 BARE=RE, RFEWE 6-OHDA {EFAF, Bgkm (UAST
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F e 4 TO I L R FIXS R IR B A B 85 (b) CL2166 £k M 44 P AL MY
BOK T3 6B GRS L B 3R B SR fh 2k

Fig. 3-26 Representative fluorescence images and corresponding stroke

frequency of individual UA57 and CL2166 worms in response to 6-OHDA at the
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3rd day. (a) DAergic neurons fluorescence images and corresponding stroke
frequency of individual UA57 worms after 6-OHDA treatment of different
concentrations; (b) Oxidative stress fluorescence and corresponding stroke
frequency of individual CL2166 worms after 6-OHDA treatment with different

concentrations.

3-27 XE=RAFWE 6-OHDA #55 T, UA57 1 CL2166 £ H /=4
HIZBhEME. £ BRI U REANEK I E BTN . (@) ARKE
6-OHDA 55T, UAS7 &R FHBIMENTFHIOCRE; (b) AR
& 6-OHDA %5 T, CL2166 £k B i) PR BME T 5% 658 E - (*p<0.05,
*#p<0.01, ¥**p<0.001.)

Fig. 6 Quantitative evaluation of the 6-OHDA induced representative
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mobility defects, DAergic neurons degeneration and oxidative stress in strains
UAS7 and CL2166 at the 3rd day, respectively. (a) Average stroke frequency (=
SEM) and quantitative fluorescence intensity (=% SEM) of individual UAS7
worms treated with different concentrations of 6-OHDA at the 3rd day. (b)
Average stroke frequency (x+SEM) and quantitative fluorescence intensity (&
SEM) of individual CL2166 worms treated with different concentrations of

6-OHDA at the 3rd day, *p<0.05, **p<0.01, ***p<0.001.
34 KENE

BERUTHHR T —MERUERE R E S, SRR EA T AR
& 6-OHDA ¥ 5 T IR& IR FER L RIS T hEME. BRI ETT
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ANLRS T, BILMEEE 6-OHDA H S HERRE R (UAST F1 CL2166,
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AT AR UURAEN R 2 B R 2 T B L R AR I AL UK . &5
REFSMALEER 6-OHDA B3 TR RS HIUSFT HGIE. £ BREEME
TRMEMENNBKFEAZEL MM, BX 6-OHDA EIF &M,
6-OHDA 7 Bl id 52 & 4 A M ALK P S B £ BRREHETRER
P, ITI{E L BB BLE ST A BB .
TR ERE: FUERE T —M2imE T% ) R sk
TR AWRES R EREE R R T — MR EMEE. R ERE
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MRS, Hipfe Az, F, BEE: EREMREDH LI T XK
HINSRFEE BT AR, £ BREEMETREREBUKTFE
FRIG A BUKE R, T RRmemmE LB EA YRR E
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