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Abstract: Liquid-liquid phase separation (LLPS) serves as the fundamental mechanism underlying
the formation of biomolecular condensates, and the quantitative characterization of their microscopic
physical properties and material characteristics is crucial for understanding condensate function and
regulation. This paper systematically reviews a comprehensive array of analytical techniques for dis-
secting the microscopic morphology, physical features, and molecular grammar of LLPS systems.
For size and structural characterization, dynamic light scattering and small-angle X-ray/neutron scat-
tering enable in situ monitoring of condensate nucleation, growth kinetics, and internal ordering;

cryo-electron microscopy and cryo-electron tomography provide near-atomic resolution ultrastructural
visualization of condensate interiors in their native hydrated state, while atomic force microscopy de-
livers nanomechanical information including Young's modulus and adhesion forces. Regarding dy-
namics and rheological characterization, microfluidic platforms coupled with fluorescence microsco-
py offer precise control over phase separation conditions and real-time tracking of condensate forma-
tion and maturation; fluorescence correlation spectroscopy and single-molecule tracking resolve the
diffusion coefficients and mobility of individual molecules both within and outside condensates; fluo-
rescence recovery after photobleaching quantifies the exchange dynamics and apparent viscosity of the
condensed phase; optical tweezers enable direct measurement of interfacial tension, zero-shear vis-

cosity, and fusion kinetics; micropipette aspiration provides complementary viscoelastic character-
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ization; and particle-tracking microrheology probes the local mechanical environment inside conden-
sates. For molecular conformation and weak intermolecular interactions, nuclear magnetic resonance
spectroscopy reveals residue-level structural ensembles and transient contacts that drive phase separa-
tion; Fourier—transform infrared, circular dichroism, and Raman spectroscopy resolve changes in
protein secondary structure (a-helix, B-sheet, random coil) and identify the chemical nature of driv-
ing forces such as m—1r stacking, hydrogen bonding, hydrophobic interactions, and cation—1 inter-
actions. Mass spectrometry-based proteomics approaches, including immunoprecipitation—mass
spectrometry, crosslinking mass spectrometry, and proximity labeling coupled with quantitative pro-
teomics, systematically map the molecular composition and interaction networks of condensates. Flu-
orescence anisotropy and linear dichroism imaging probe the molecular orientation of amyloid fibrils
and the ordered alignment of filaments within condensates. Furthermore, to address the electrochem-
ical properties of condensate interfaces, ratiometric pH-sensitive fluorescent dyes and genetically en-
coded pH sensors quantify the proton gradients across condensate boundaries; membrane potential
probes reveal condensate-induced changes in cellular membrane potential; zeta potential measure-
ments via millisecond flashing electrophoretic separation, electrophoretic light scattering, microelec-
trophoresis, and microfluidic free-flow electrophoresis characterize condensate surface charge; and
novel electrical sensing platforms based on graphene field-effect transistors enable direct detection of
the electric double layer formed at condensate interfaces. In addition to experimental approaches,
bioinformatic prediction tools and sequence-based algorithms facilitate the identification of phase-sep-
arating proteins, while multiscale molecular dynamics simulations, spanning all-atom and coarse-
grained representations, provide complementary insights into the sequence determinants and thermo-
dynamic driving forces of LLPS. The integrated application and cross-validation of these experimental
and computational techniques provide robust support for constructing a comprehensive physicochemi-
cal picture of LLPS from the molecular to the mesoscopic scale.

Key words: liquid-liquid phase separation; biomolecular condensates; membraneless organelles;

analytical methods; single-molecule fluorescence; zeta potential; coarse-grained simulation
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BN 2SO 0 2 W S O i R TR R K B AR SRR A A o X4 TR 1A TR IR T A 43
BIERT, AT REERA, BERACFIRAENK, S BEiaiadn, e mit sz, Hx
TARMTRRIC. HIZTEAREH TR E .. S EHUTNIREE . JE TR PSR RN A 12 30 5 30Uk
ot PERE S [R) e , il B AH G BRI 2L T SR BUEE AR B Y BUREL,  3E I Stokes—Einstein J7F2 115 i i
T35 A2 Tserman 50 il S ZEHUHIE T Ded1p S HARJ AR (Ded AN, Ded 1AC) FIZEAZ {4
(Ded1-IDRm) FEARERE T HERAR 122612, BRAR S AR S R MRS SO BER AR (T,
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Ge S5 33 Zh 256 HUH X T bR%s PC-FUS BESR IR B RLAR S A AL 36 30 Ty 24845 1INt im) oy HE R =2, &
PLFUS FEEPT /NG SR . #E24 200 nmol/L AL, B4R (EAR~10 nm) BEAR 5 R5F 25 300~500 nm 144K ]
e, HKR/AARER AL ; 72201 pmol/LAL, #E—B IR R ER, HAPKBIFEGR L e T EER
BRI A

ANFR X SR I AT S A B i o BRR AOR RBEZE A5 877 B, Fu %57 5@ i /N A XS R
X2 R T SR I M AR A B AT TR SE , & BT 2 D) B B ) SR M Ak B 18 g i, BB B
SIS MR, UESE TR SRAE RPN G R T N F M . Rawlinson S5 I /N f XS 2R U
(SAXS)4r#7 P1, P3., P3-D289N., P3-KRm G iiE %3 1 )& & Jo)7 X, P3-KRm & A fii g, P3-
D289N s A3, P3IA-THu], i Pl FZLIHSIRSFE, U EMRES 54 EATERNA 55 A
TR A0 s ¥ 1) bR D RERAR 5 R EW A, 87 1 N Al C s X ) () K B AH AR 7R 4% p
BALREMER IAZO/E o Kimball 2577 %) F SAXS 45 & HURAL 4> T30 12 Ridel, S wifh s o ik
(mAb2 Fl mAb3 ) 7E 3T W~V 43 B W5 SR R S RE N 5 it BE (KO R R R /N A EA T T 8 BRAE, &3
IS T mAb3 FEXI AR R ST mAb2 FFER SFK 28. 645, AT IS T A ELAE RIS 45 44 J2 1h 45
7 T mAb3 S8 % AR T A 4 B L
1.2 MRESHAFENE

TET —AH 73 5 5 AW 55 TSR PRI P AP B S B3R A, St 18 B AR S48 HOW S MR B i
PR TRERIERE )T, CRCHITAR - S 53 22 EENF 6 . FE, fRis3eE ] 5986 Rk
WCH, SR USRI AN BERARITE K . A1 G Sl e AR R W - 4 AR il fe . ksl T
Sy BTFARAS ML e S (k22 R0 2 /N ROBERD S . il R8s o Morris 87 R S 35 K B I Bt
TR G, RN TE =00 T BB RIZ S N TR R, RN A B40 7RI - AH
53 B EESR RN W SR SEB) S5 AT TG BT , IR TE R LR 4R T it B LR A OO 3R
R RIR I . — RS TE Sk ABAO FEXIAHVE T F & & HE A GG A T AT i A - Az i ik
Ty IR AR O T ) A1 4 38 T A W P SR & AR M G35 70 IR A R AR A B AL R, B
TR PEY 1Y . Dada %57l RUR AR R 6, R a-SEMAZ AR - IAH 43 25 T
T UGe TR N TRy B R 4T IR T B S 3 AT T RE TN 2 , W8 T Ao AL LA BE 200 527 ~604 pmol/LL,
AP AL R IR E L4 660 pumol/L, AT TE— 5 BRAIE T 40 5 R A% () ASE TR B 0% 1 1 31 8 i A e B
P20 T3 e, T SR A MR A AL, FEEER RN SR R BRI T, SRR
T ) R A% R 7 SRS P s AT eI T ) T 3558 4% . Stender 257 IRk T —Fh 444 Capflex () BANE i 5h
SLE TR, AR EATRE-FAH S el | E RIS R RAE . 1% 7R
IV TE B 55 EEah J3%, FEnT ik 28 8 53 B0 i e AH 23 B B B S5 a8 4y T A &SRR, Elh
N F Ddxdnl, RP3/ssDNA & S BER 1A K a-RMIZ R A S AR RSBS00 2 .
1.3 WAHIRGEERR

Y PRI TR RS HE 520k TR S A ES, H B REE/NT 10 nm b}, 32
P& R A o] i R S AR AR R B RE R FE RS2 21k, S BRI IS SZ AR TG . Choi
S EA N 37 -Cy3 A5 —Cy5 WFRICH) RNA XU AR S5 5 IN S AHIKBE SR Ak, 20 i B e i
HIE FRET R, X240 R10/K10/D10 BEZR RPN . ZMHH RNA B 24 3RS S g & 1% 7 T
EAENT, WEITRW, FEERNARIC/ABCHENPIAE, TXE RNA Wi S B FAME, X —2Z2R3K30 T
AHEE SR ) fHERERETE P, 18R T 2 AHEBE SR AR b 0 X SR B PR T 2R 50 RN A 230 IR AR 23 a4 1) S e
YEH o Shan %@ 2O RAE R HOR, AP METTL3 5 DDB1 A SUV3OH I/H2 177 H %2 HAE, iF
SZMETTL3/METTL14 W] /£ 4 CRL4 B WG BE 2545 SUV3OH 1/H2 1912 ZAbFEf#, M MTPH. 1 H3K9me3 7E4%
(= BRI - /3% o Hardy %l 98655 0 g - 2O L IRAE B4 RS BOR . I cAMP IS
Rl JEBER RIS, AT P &R X A il v 7 54 5 B RIS P 1) PKA-C (s B IE 0 Py B Lk
&, e — PRSI AR %, ITTEHE P PKA—C PRI 7ERE B P LRSI R IR K °F PKA (55,
1.4 S HEHEHENE
1.4.1 ERMEXRAE  TOUHIOGIEE T IC RN LR BT (~1 (L) NPEOGHRE AT 70119 HE
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RHD=w [1(47) ) JEHGEA RS A SRR N RS A 963 XU OB IS IR RE & &
IR > TAEGER IR MR EAVEFERE , TRUESESR IR A B BB E A R R R B M RO R B I 25 2548 . Ge
SR DG YA R EIERHB AR T 20 nmol/L Cy3-FUS i) R FNK EE PC-FUS IR BEAT 14 Bt 1a) i) &, i
i AR R A B RS A W R AR 1 AR, BN T 3RS AR 2 THIRES . KT 200 nmol/L
IS UL 3 B B (~10 nm), 200 nmol/L~1 wmol/L 2 [8] i BRZEAS — AN B2 i v 25 RSP,
1 pmol/L G4 B — 2018, X B R AEESRARISRL . Sun 5558 98 6 AH S R XA ARAS []] R~
CKAP4EER R 3 F 10T Bsh J1226 5 T8 BT, LSO EPRICH CKAPAERA Ao est, W&
TERCPEERARN H ARG 2R, S5 0R, /NEERIR (<1 pm) P43 F 099 BB 18] (253. 7 ps+33. 7 ps) i
FRT KRB (103. 2 ws+19. 4 ps) KGR (66. 6 ws=25.5 ws), FH/NEERIEN TR Ti23h 18 |
S P EAE A, X — &R T /AN EER M B2 3 e e e SR, S Homd B migk
TR IR oy SR T i B

1.4.2 BSFIBE o BS80S CDEHES & O A s LG 2= S g
B R PORAR SR BAR . HAZ OB B b o T TR A 2EEhRIC, Ed
LA RS0 E DL A2 TR O B ORIk ), FFAEELWHDES 8 7 s M B 7 1)
BT, R TR T, RTERBURAN S TR0 ECR S, ZIRER . B )
ZHC, I AEDIK RS B 22 R0 Bf 1) 43 9 2 T 48 /8 25 1 TE 30 40 M 02 A B R 58 v 1) L SE B 3847 ok
Zhang 25"l 1315 5 2R M ARG B T 5 SN U20S 4HMOR ST, 45 &kl 1 is 5Ll s lids, W i
TUREZH 2 1 R v i 0 N AR AR B8 B8 0534 T RO, R BN OO SR A 1) T B
TIPS ) S Bt SRR, S IRAETE AU eSS T RS AR N 4 B RE B R 2 O 2 3, i
R AR A G ) 32 Bz 6 D) S BELRS I S5 ROk e SR AR Rl S AR K o 7E Jackson ZF O IIBFIE Y, % ARBE
F TR N-WASP TEMZ TTR AL AT X 3 152, KR40 98 68 B mEos3. 2 @l 45 2 N-WASP i N i,
FAENE e IR, B RAGARBUR BB T, A HT & B, N-WASP 7E 5 il ik = B A%
REE M, IESE T N-WASP ZESESR AR 8 2 i iy XA ZERFR AR IR B ZRFFAE . Hoffmann 2538 i i e
A FB AR, FETE AN P R EERRICHY PDZD8 B 1 HEIT T S A% SR s AT, R BLPDZDS TE
ER-ZERL RO, ST B B IR A, Ho 0y FEBER RN RO E MR 523 . ELIZAH Y BT AR
T NETLFX,

1.4.3 RWHREAWME FOCEAMWE (FRAP)SEHEE i 75k SR 0 X ek F i 2h RO K ot —A4
Ik (BRtR . 4507 . iR o, IR SR B P R th 4k, 3458 B B EHE SR IE D iy
[B), 35K 8 A R B R EL D=R/"> 0] DLt Sk B Ak 00 =k, T/ (6mDa) ", Choi
S50 I I B A ARG IR A JE B B S RS T 2 AHBER AR AMHF AR T A, REH SR
FEMAL ., o P HUEMR . Ge IR E T —Fh 44 K S SRR 2 00 4 9 RS e g - &, XA
PC-FUS Ak A A TSE I PG I A IR PR A I i, % IR K BT 4E 30 min PN RIS 1 RLAK 4R 7E 2 500
nm, GUKBIFENER > FHRER R, HEAEWEY BURE(D, )24 1. 6~2.2x107 um¥s, FLHPHHEA
SR S EER R AH 4 1 7 Tz 8

1.4.4 RBEHEAR WESEERKNOPREEREZ —Eih & 5 R3S BRI TS R E AL, AR
I B R AR A O A R R s B AN, B I A EER R FE A S A BRI E gk
T3 PR BRI R SIAAARIE ", Feric S 5@ i 43 Wrige S U i B it B8 725 1) RB A SR B L I
F R 78 BRI AR 2 BRI B B, WAL AOAZA - A NPM LA FIB SRR RO B BEAT T 5E
KIINPM 1 BERIRMFE L4 0. 74 Pars, REAADRGPERAR; 1 FIB1TEER MR NI RS g, P 3R
Rz sh By B, HEER R SREN B ZAIF AR M 2. Ghosh il Zhou ™ @I MG B EEHA
A I T A A T 1) ) 0y 200 S S R SR AR R B I R A R B N, IR IR &R, &
LA HCHERR I TP R A W B A S 0 B SR AR R a1 BB R HE AR G 25 44 3k B 1 2 R B SR R R
et BhAEE R FHERUE Y e, AR R IR g E £, HEREENZEZRETA
Gy RO TG B TR

1.4.5 WEBRME HGEEE R (MPA) g4 B AE 40 25 R AL E R Tk /1 TR . Rog-
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geveen 5 DI S W WL I RO R A 4 TR AN X, L TRE T EONFE s i AN R i ARG PR
BT, FESINBEHI SR E I, 6 A SRR AR NS 3BT TR, S
ARNASE L () B Ta) P J7 AR AL i 7 e, R, AXTRRIE A G T i L () B,
WO EEERR R BRI R K Sy, IR T S AN AE R AN W 2 B 1) A2 IE AR . Huang
S AR I A, e e SR AR 5 B R EE SRS T B s AL R T T AT
R DUEERRTENE EINFE, P2 AR WEIHS I 22 5 AL e 1 aR 5 7
1.4.6 RFNABHE JETF I BRE TR NAERS R B BRI AT 5 RS, HEN &K
RN R 5K S Sun S8l I IR 7 A EE N i & LN 127 82 4% CKA P4 B 58 P it 1) 31 42 7
NEMEHAT T BT, BE 1 51% CKAPAAH B 15/ 1ok 2 N, HEERPTZE 10 nN JJF 40 min 4
SERE, T EPE N I WTERL, 45538 T CKAPA XTI {43 T 8 R /NG 38 HAR PeAs Aot . 9,
Liao %R ST 1 ANER, 45O MCME (EARY 15 wm) X 6xPSD 4153 58 A e SRk kAT 1 2% 3%
fiE, KR BUEES R DR SR AR F B PA A . S IHE) (1<9 ms ) A FEBCRE ISR K1) (BT 3K 10 s ) R
FEP, RN FEEA IR T T RS S R A S R, W R AR o B i P 4 b g s 45
Efgesh 5% E%.
1.5 WHAEZRBMEREAR

TE IO 73 BRI (AR R B ) A R0, w ST A 0 70 -k SR Ak vh R 4N | i) 43— B 54k
AT AR Fu 250 5 W PR ¢ R B A B 23 B 1) S A3 5 %o 7 e P 4 B A2 PN S 1K) £ 4 i)
BEAT 7oA, BB S S AR N AR AR s B T AED . HAER S T DB AL B4 A% Sy B
AR, Morelli %' 3@ it 5 ERT M 2 — e A%, 4545 ThT Yt /AT T hnRNPA 1A BER 1A
P R A AR ], K B 2 T 4 BRI AR 5 [ A 4 KPP AT ) 9P 7Tk SR A S5 T i 3
KA %, BEIEUE T hnRNPA 1A J& 8y A IR £F 4 78 58 58 7k S m Ab 5 P47 F R m A 7 HES) .
Molliex %5 il i i 8% T 2 AT AN TN A 10 SRR AR, A hnRNPA 1 B HL GEAR PR AR W - AH 43 85 45 1
T AN ST T AT, RIEGAE R R AR D262V FEEESR A i HUE )i ThT BHPE R je b AE£F
e, MRS TR IUIRE A2 B 254 IR RNA TR 7 RRMs B9 2 RNA 255758 11 P[] 3
#8 7 hnRNPA1 i) LLPS,
1.6 REBFRERIER

R UREL T B O] 2R JE 120 FR T TR AW SR 20 M PN Te B 40 M2 i) = 4B g2, TR MR
0 Yu SR EE A VR TN R R AR BUR AR T X TDP-43 /M) =453 1T 1 I AL 5 0 HF
fiEEh, Won /MR BATEEY(320420) nm ERRGEIE, HANTR MRS, SN EA RAH 5 IX E
B AR ZE AL, A O X3S 73 728 BEAI T A B T, %45 2R BLHAIERH 1 /A —Fh B 2 FLINARSE
SRR AL O TOREIX 2, 55050107 H @I 7S Z2 - 7384 . Taniro 55 R HIVS RE ST LT BA00ES
X PEO.K—-b—-PCL1oK ik Bt R WLE PR SN RIVI % B AT i) B0 b1 7 745/ RAE, TRIN T EESRIE
HTAR R I A7 B 1 B i 4% A, BV /R 1 I -V 70 B A e 2 H AL 25 TR ) i e e PR
Yuan 555l 8 VR BB S & 2 )5 150 73 115 (AAMD) 3L, XF Z-FF K — A 7 5 F fa 25
HAZSI AT TR, RIUZIKE Seilid LLPS TR e e g Sk, BlJG & ERGRIZRIT, BHHH
AR UL, F R e g LT YE45H) o Franzmann £ 5@ i V8 1R 10 2430 HEOR . RE%EE
Sup35 H [ T 1) Bl EE TR sl 2R 1k 1) PN S A A 25 W R AT TR, R BHC Hh TE R TR 2 LIRS A AL
FYFLARZ A 10 nm.
1.7 RiESWHEEIEAMLE

BT ik 1) B B A T ] RS RAT AR 4y T BRI 4y T AL . AH ELAE M 4% 53 A
Gl Dai S5 I RS TR RLP 22 K LI S R B AR A T B 5500 o0 5 R, 45 6 W S
BB IR, TSR AT B o A e AR AR A I 2 A AR AT T R AT, 153 TEBER
AT N 2 B Mg Al Ca®, DA BUKTE P X P i 1V B 73 I BEAIR 2 2 A5 A0 1. 4 F5 04518, Sun S5
T 3 SR E TTUTE - BOE IE F B AR W 1115 5 CKAPA A 4> B8 5 10 43 T HAE MR T T 5%, 455l
o - R BRI 40 BT 22 GO DhRETERE, fonixXeeE Ry B8 E S TAME QUGS , Fnl e &
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HALEER A, HESE T CKAPABERARAER 4540 N I S E B R RS LAY EAE. Rawlinson 557
Xt GFP, GFP-P1 1 GFP-P3 #H B.E H & LT RIEDLIE . 2 RS QB A0S T IAH £0 05 - o e i i
G0, GEAREIR P3HIPL 43 A 410 MI37T7T AN B E M EAEE A, A S EESN MLO A EAEM
%, PERPIAIP3ILZ AP D45 & . Bl AR HRTE X RABY P1, P3 S HIh e A 58 A8
{4 P3-D289N FIT RE B I PE 2 AR 1 P3-KRm I AH FLAE FH L8R4 T T LRECAlNT, S55R IR, A8 TN
Uit 1 C St 225 WA 3af 1) B sk ) E4) - P9 /- T i

R A I REER AR M BE BT A B AU ST AL Rk, ARIERICEERL G 2 AR A b, 7RI A i R
NEWRIEY), SEERENIARTE AWILMFRIC, 456 T % vl 2 2 7 PR A 70 25 HAE
207, Yu SR APEX2 AR AR ICH AR SE A Fa g I FEbric e s 8 A Bl s:, X TDP-43 BRFE /M
P E) 2 F- A it A7 T %, K BLT HSP70 4 FPEAE R % 5 4~ % 51 (HSPA1A . HSPAIL, HSPAS,
HSPAG, HSPAS)MWE HE6~161%, MO EBA Sy, 1 mRuby2 bRic B NI G % ok — 4 56
HE T X 48 HSP70 % € MAEAZ O N ERTTHETE )2 . Patil 2575 3 TurboID ABUTFRICER S TMT & & i |
GPETTIE - S L J G P 98 Y e A4 BT, BRI ARID1A N3 T 5 X% 513l i DR 2l c BAF B8 B R T i o
FASEHG A G 7, 1 DNA 25 53R E cBAF 5HR N 71 HIRZE S, & PRI cBAF JL (0 il
[ERSPRY G
1.8 RiEFEEARMETH
1.8.1 ZEEEIRNE LIRS — e AR LA T B A TR A AR I o0 R R R R A
H R SCEEROR 7 HFEERAE T, i W AR AL RSE SR A vh B A o 3 B R s e R i sk, W]
DLV VPN 5 3R BL 00 R A RS M A% o TEM A 7 AT P A% O 2 B, REFLZEA
B & A N EE IR E IR A L de i, (HAEAEESRA T, IXLLZAA AR AR PR3 B A 1 TG
FEIRAS, WAETE IR Z#7  eAh, S5 A RN EARIC, NMR BEMNS B IEESR A Py 2 5500 210 559 A1
AR, HRo5 &, Wb Ko B aR L A 4RI SE &R, AT TE AT IR EE SR R 254 1 T 32 T fit
BraRBNAH 73 50 5> T 1% . Berkeley 557 F 43 2N & KA S 00 43 B ) 62 bR IC R, 455 BE M i
Wil AR AL PR B AR, X HSPB1 SR Ak & 5 M UMM 5 530 1152364 T 1 s o JEfedn . Xy NI 53075
Wy, FEEE B T4EPC-PCMIRE, KIAEERYMIE T, HSPB1 MY N BGZs M s RNIER , R 25
kG, T CImgs I M PR R S EE BN ZS, HSPBI1 I ZTE MBI 2 0 BT . Reis S RE T H[IES
HLLPSZS P7#2D'HTOCSY . ROESY fil'H, BC HSQC i, idid F e A0 FI H CSI3. 0 Fij —
REERI , FEFRIKE BT TPIRR S R 5, 4R EIR, LLPS K2 I A B- 4 Je ity
TE——H1%% fa oy bR e P B A it , il IE AR R A T 2% Je 45 . Wang %5 8 i 534% NMR 0
XF Antp [H]J5% 5 D/E 8 RS A 0 B IHILEIRE T T ARST, UESE D/E AR RS i 5 B A B
F5 DNA 25 53Uk AR 37885
1.8.2 BEMITHRAINE (HEASH L IMERE A LR T 00 T 22 BN 20 AN R AR
B T BB A1) C=0 43R 2t R 450 i BE RS, il BB BRI Sl A 5 T Bl E g
BT o-B5E . B3 BN TERE Hh S5 G AT S 277 IR - B e, A I AR AT MG )
ot B I JEUAE %5 58 B R A SR A v B A R RS 25 5, I A 7 B R TS PERE I G 45738 . Reis
SRR FH I Y4 S S FR AR R 2T AN T SRAEBEAZ 135 (1 550~1 720 em ™), 3833 2 BUE B FAT PTAE
3FIRS T B R AL, S5 FN, WIESLLL 640 e ' TEMLAE N A I D 1685 em
LLPS 25 B- & & B B 24170%(1 623, 1663 cm™), 45451683 em 46 Mif5S, BHiE T B-%& I
B MR BAT I KIGKEAG . ToF R,
1.8.3 BEZ @k [B )ik a R T 1 2 TERUA IR W IR I FEZE S, TR
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