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W OE A RBEEE NS B (DPPC) 4y F 78 S A T I K Langmuir B — i 55 2 (9 A= 4 BE A 4L 1A
F o HF VS5 T 5 Ak ) 5 A AR B — B A 6 2 B T A ) A, 4 # OB, (VB & A —
T B E IR, E A A 5 L 0 M B TR M S e v A R R 0 ST, R A — SRR R Y I IR
SEAR A T BAHAR T A Ak HAT, VB, WS 5 S0 A ) T R 0 0 AR R A0 R T & A A B AR AL R
AR T SR E 50 . K2 VB, 20 F S RENG o FREAR A SR AR B AR T 0T RE & AR B T PRI R & 1
W EY S RE SCHEIER . 56 UG -4 — 6 %1% (SHG-LD) . Langmuir i K 5 Fl 7 & 357 45 1 18 7
B (BAMD HARYIH WX T VB, 1 DPPC 43 F 4 A1 WA B R 40 3 NS 5 T A 08 7K 7 0 2 00
IR b AN R AR BR 4 R SRR L TR AL R S R . R 4 SRR 4k & B4R LR L-DPPC A1 D-
DPPC {4 Y AR/ A5 5 A (LE/LO) FE A7 B B I LT AN . race-DPPC 1) 77 AR 1 X I8l R 13 45 J
VB, K A1 F race-DPPC 9 LE/LC JEFAITN & . BLAb, sibEmi @ ar st 0 VB, 45 7 nl LU & L-DPPC
P2 A M B, {EL R A D-DPPC Fl race-DPPC 8 J2 [ (1 S PE KL . 454 SHG-LD o8 & B, (%
13 mN + m 'F, L-DPPC e 4li7K #1 VB, /K % 8 5t i b 2 i 4 53 86 (DCE) R 55 AR 48 15 40K 7L 18 AH L
4, D-DPPC 7£ VB, /KW I DCE {H B #% » i race-DPPC (1§ DCE {8 W] AS I SV A e 28 11 25 4k . AR 7] I
T, BAM 28 5| 8 — F- AR 45 F i 5 L-DPPC Al D-DPPC 7 &l 7k 5 17 _E 45 1 41 3% BAS 15 B0 25° h J 1i i4
F 1 = - # {5 8% (microdomain) . VB, i § D-DPPC i, I EEB K 1~2 %5, M, VB, i S T race
DPPC B2 5% b5 B R A s i, I T Z 40 th AR . 4 ol LA B VB, B AR T I —
FHEAHEAEA M RE R, (75 race DPPC LT PEAR 4> 85 . S MBS, VB, tifF T race-DPPC H1 )2 R % (1
FEGE M & ARk . I BT R VB, U8 B A MRS 1] 41 R 25 A 1 4y T HL . 7 40 M I B 1 R R Y st
R, B2 )2 0 AR RR R L ) oy T 22 e B R BV H R RE SR T A Ay TSR R
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* W INEH

5 WA Tt 8 IS % IH B8 ( dipalmitoyl-sn-glycero-3-phosphocholine,
DPPC)JE Langmuir 57 A 55 e 22 53 1. JLAE 5 109 F
PR S5 B FC 5 HA 43 7 AR AR — B3 5 TR ST I 6T
[R]85 . B iR 9 O W R A 5 T A MU © 2 R L L-DP-
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B, ity B E I B A BT 3 4 1 AN B 1 1 2 5 vk LR
BAEARMIITIRABR

Ui R B, (VB Ay — R Xl 20 2R BT BB 14 34
254, C BRI T DL 3 B0 £ BE-CoA I S0 i 2 A (ri-
boflavin-reactive multiple acyl-CoA dehydrogenase deficiency,
RR-MADD) f Il PRAE AR » - 5 08020 B2 Bk i e £ 35 JUL IR & 4
AR TR VB, MR — R 2 4y 1. B AR T
HA) 8 B A0 A T RT BB R B T BEA VB, e 78 B8 AR W) = 1
ol B s PEAE T

TR -2k {8 3% (second harmonic generation linear
dichroism. SHG-LD) 41 & £ i g )28 T PE B 5 oh — Fib
B TR NEAL T Z — s W DL A 3R T i e (de-
gree of chiral excess, DCE){H Y K /NFIJ7 [i) F) 51 B i 2 75 B
HFTEGH B 2 FUTH O 2H 2 b Ay B A 0 L HE B R
AR GRS

Aii 3 k5 5 B 8% (Brewster angle microscopy, BAM)
S — Tl ST Bt S A7 W U O A R A R A A e AR B R
I RAHRTT LA JE A7 A o (9 A % B, TR AR,
KNFEE Ko F 2Z A AR EAR T .

AR TAEFH 20 B 06 3% . Langmuir B K S 1 A6 6 307
e ff B SE T L-DPPC, D-DPPC P ¢ race- DPPC = 3%
5 VB, 4> FAHEAER . KB VB, BEa] DLy 5 | DPPC
W RoF . WHEYE S race-DPPC Langmuir B2 JiE 3 81 T 1%
M.

IS

1.1 MRS &

AHESE H i A () L-DPPC, D-DPPC, race-DPPC iy 3£ F
Sigma-Aldrich 2% @ (> 99.5%), [ A4 £ (98%) 1 [
Fisher Scientific A 7], VB, Wy3K T Sigma-Aldrich 2 7] (4 £
>99.5%), L-DPPC, D-DPPC 1 VB, 4+ F 4 #2040 &l 1 i
AR D IR R R E— b B B A6 . S BT A Alik A
i 4l K A (Millipore company, 18.2 MQ « cm) &3 i (19 £ 5

B 1 (a) L-DPPC &3 F&#3(; (b) D-DPPC &#35K;
(c) VB, S FE&EHK
Structural of L-DPPC (a), D-DPPC (b) and VB, (¢)

Fig. 1

Tk B SR TE SR (23 °C) f JE R #47. L-DPPC,
D-DPPC, race-DPPC ¥ F 505/ FBIR G ¥ (AR : 3+ 1
V/V), BLHI 0.5 mmol « L'k W . Jy T HF5E VB,
43Xt DPPC B )2 R (Y 52 0 4 52 39 4 % DPPC ¥ W
i 1 FE S 4l R 7E 40K ST R A R VB, B W (0. 085
mmol « L") FIE A Langmuir ¥JZ ,

1.2 REHENER-FEE(FRE)

RV IE R AE Langmuir BRSSP #4700 &= 19 . %K
LA T —A 324 mm X 75 mm R EAL S (KSV, 2522) |
PIA T B (Delrin) [ S $2 42 % B (9 3 158 s 4 F0 7 45, >R A
Wilhelmy 1 Fr 32 CEA R ) X 38 B8 e 45 o 4 op /) 26 1m0 R )
Y943 F AR HEAT S i W, o A R AR SR 60 L AU
Yoy R AE A b R 10 min (A HLAE R E 2L B
HSF- 3 454254 10 mm « min ', A ISR K S0 £ )
HA O A B R RN A ) DPPC B2 B i 1T 2 IR
Langmuir 7 1 BAM SR08 S8, I 6 08 49 4% 55 IR 2k 41
FERELEA, e EE ., TA LRI AEFREET
AT,

1.3 ZRiER-Z_fikx

TR -2k % (SHG-LD) B 5 5 1 20 2 15 554 19
TR A O 2 A A BT T ™ . AR BE SR BT Y SHG-
LD L ge R a0 F . Bk b 58 B S 80 fs, H A A A N 82
MHz {9 5817 7] I8 8 PR CRPEK 55 A Ok 4% (Tsunami 3960C,
SpectraPhysics) p= Az 0 37 K o 800 nm 19 3% 55 6 7E v A 5t
s AR E S PR R B R RS e & B (=100
mm) RS K/ KA L, ASHOEEEN 600 mW » cm %,
BT b 7= B Ok (SHD {5 5 % 38 i 4 8 Uk A ad g,
B SR A (WDG10, db50kE TR AL 3 & A BRA "D WA R
J&5 23 fip B K # (SR445A, Stanford research system), i
YT it #s (SR400, Stanford research system) K i HL A 34 45
(R585, Hamamatsw) # , i B 3 e 5% 24 B, 2 R 1y
AR A AT S ARSI . A5 B AR 2, B A 4R it
LHMERZRN DCEH., MM ERN 7 cm, @I k4E HO
S TGS, B H DCE=0, 28] 3256 b T M 4 I A 77
TER SR o A AR 2K W By 0.5 mmol « L'y L-
DPPC, D-DPPC fil race-DPPC Ky % % LA B4 31 b 25, 28
F1 30 pL HiREAE A H L K Langmuir B2,

L4 HEHHHERE

i S W R A BT (BAM) 2 3t F KSV Langmuir ) K
T A SR E [ AT W, % E M HeNe i 6
(HNL210LB. Thorlabs) ff 5 AGHGHR . OB BN 632. 8
nm, 4 EN 21 mW 84706, BLS3. IR A A G2
WD, 283 2 e e FURS 22 A% B0 YRR i J5 A S B 0
17 BG83 T8 55 B0 AL TE 19 20 X Nikon 4 4% #1202 1 €0, 2%
i (=200 mm) 3#F A ] CCD(Retiga R6™, Teledyne Photo-
metrics) , U BAM S8 (5 8 . BF5E o 4 0 145 Y 10 B /)N
648 pumX 400 pm, f# i Image] %4 % BAM H 3% (1 1€ 1%
HEATALFR . MR AGEEAT 35T DL S B R 3 . R % R R AT H
b Ab 3
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2 HERSHE

2.1 nA%ERZ

wiE 2 P, £ VB, 4 F I T, L-DPPC B2 i
W FEBUAR T4 10 A2, 07kl VB, 43 Tl 15
L-DPPC Btk Z [AIAH B AR . {ff DPPC 43 F 5 K SE A 5 K 19
Pefh W FAE R . 4K i By L-DPPC il D-DPPC «-A
S G2k b AT UULEE B 24 T AU N B2 86 AY L WA
P @A (liquid expand phase, LE #8) JT & 1] % 2 48 (liquid
condensed phase, LC ) #5725, 3 1 5 DPPC B 2 i 49 A [A]
FHAE A5 (ren 2278 LE/LC SL A7 AH 19 90 16 IR Ik B » A
K2 fE 1L e EH LE/LC AHERAETF 3~10 mN « m™ ' [
IR 0 L o 7K S TR S0 O e SR )2 IR R LE/LC SR A8 By B i F-
81 3 = T R AL " R R s DXl e A AR A, 150 B A A () B B R
AN E B2 I L 43 1 7 18] HE B A B & 2R T AR, T
VB, /KIEH | race-DPPC ¥ 2y LE/LC I FE MBI TE 4 X

B2 FEBLkH VB, kixikAE LY &8 L-DPPC, D-DP-
PC 7l race-DPPC B 25K n-A iR %

Fig.2 n-A isotherms of L-DPPC., D-DPPC and race-DPPC

monolayers diffused at the interface between ultrapure

water and VB, aqueous solution

%1 L-DPPC, D-DPPC, race-DPPC HJ#8 35 s
LCHMMRES FER

Table 1 The phase transition points of L-DPPC, D-DPPC, ra-
cemic DPPC and the limiting monomolecular area of
LC phase
L-DPPC D-DPPC race-DPPC
H,0 VB, H,0 VB, H,0 VB,
1 3.5 3.0 3.3 3.9 2.2 —
T2 10. 6 9.8 9.9 9.3 7.9 -
e 51.6 55.8 55.6 58.8 56. 2 50. 9
Ac 43.0 34.0 41.0 33.0 30.0 21.0

TE: ma Al e 43 00 O LE/LC A7 AH i ) 46 15 26 1E I (mN -
m )y we WA BRBEIE . Ac S LC B BR 43 T BLCAT)
Note: =1, w2 represents the initial film pressure and the termination
film pressure of LE /LC coexisting phase(mN * m~!), x¢ re-
presents the collapse film pressure, Ac represents the limiting

monomolecular area of LLC phase (A?)

W %% . BRI AR T L-DPPC 1 D-DPPC 82 i LE-LC [ Bt
WY JLF AN R A A Ak SR . A58 2 8% s O AN B #E I 72
3~10 mN « m 'y, VB, % L-DPPC F1 D-DPPC )43 F [a]
G0 A R, B b AT RETETE 2 bt 3 R A A 00 AR AR
BeAh, KB VB, Z5H i AETE R 1Y K S AT, H: 2 T 7 1
EHAL, VB, A REH B EE RN H,O 43+, AR
Al fe R R WNE M1 DPPC 43F . [F L VB, 5§ DPPC 4+ F
KA EAE I DX 3 AR BT o SRR SR

VB, ¥ 5t 1 DPPC 2 i LC AR L B AR 10 22 % 3
M 1 L-DPPC 43l fE4lik 5 VB, £ L Ac ZH(=9)
KF, VB, XA SO R A F s, Hik, 7£ LC
AHES 4K ST I race-DPPC B2 WLy 3 & 1Y A 82— F ok
(heterochiral interaction, Evp)# B {E i # VB, 43 F 1% T
HP Al T T 446 T AR . XA A R IR R — TR EAE TR T
BA — TP (homochiral interaction, E, ., Ep.p) AHEAEM, B
L-D>L-LaD-D, VB, W3 7 52N DPPC 43 ¥ Z [A] 4
] B 5 — T PE A BAE AR — T A B, HR S C R
H L-Da~L-La~D-D, M\ 1 J 14 Jij {5t I J& (collapse pressure)
m. KA. VB, p THIFAE S BT L-DPPC Il D-DPPC # )z i
149 733 15% B PR T BB VB, He /K B A T DPPC Sk A6/ H i
fEd /BT, fff DPPC Sk 3 14 45 1) 25 44 (A B A /. AR 2
VB, 5% race-DPPC 14 35 45 K R BEAIK » W3R 1 3 D 405 1
BT EAEN, SBUNBUEREAR.

MR Cs ' B S 1 R ECH WAE By T 2 AR A
BoFRIAGFHIEHEBRENERE S &, 2R 0 12
JI2E VR R SR S FSE DPPC i 4) F 2 7E LE/
LC AR B R . HE— 250 M AR B 4K Al VB, /K -
DPPC B 52 RS P A e (W 5 {EL . SRS G ' W LU i oA
M AT R Hat AKX

o =—a(5%),

A, NS TRMRAES . A B T AL
W 3 prow . FERIR AL T LE/LC MR, WK 4T

B3 ##BAkF VB, kA% @ L L-DPPC, D-DPP 1
Crace-DPPC B ERHIRE K 4 5lAk 5, 15, 25 F1 35

mN - m™' B R SRS E S
Fig. 3 The elastic Modulus of L-DPPC, D-DPPC and race-DP-
PC monolayer on plL trapure water and VB, aqueous

solution are 5, 15, 25 and 35 mN *+ m™*



XV &5 . U G A0 B 30T R A OB T 9 A e IS B 0 IO REL R 48 A R B YA B 1487

5~15mN e+ m ', i F VB, WIETE, L-DPPC #ift {4 & I}
5. L-DPPC (5 2 B0 43 ¥ HE 5 45 37 5K %5, L-DPPC ¢ 4k
A PR R B AR R A . MR 15~35 mN -
m ', VB, B8R L-DPPC L Je #5213 H A ¥, S D-
DPPC Fll race-DPPC %t SE 55 A5 T )F . Jy T i — 25 FL X
FhAHELAE F RSO0 4Ry . FIAH SHG-LD J5 i 0F 58 DPPC 43+
S B F A
2.2 SHG-LD ¥if

ANE F ¥ DPPC 43 F 5053 F BEAE VB, ¥ 7T AH 5.
fERAT , HILH 054 FKER 5 R i L-DPPC, D-DP-
PC F race-DPPC 43 F 1) F P24k . R SHG-LD J5 2 K
MBEEH 13 mN « m~ ' B, L-DPPC, D-DPPC #il race- DPPC
MFEME, B 4 FAEE 13 nN « m™ ' [ L-DPPC, D-DPPC #I
race-DPPC #y SH 5 B2 B AT R Lt 26 . I 4Ca, o)Al LA

EH . LKA E . L-DPPC 1 D-DPPC ) SH {32 88 i
AHIE (~60 counts), fi#E VB, KIEW WA, D-DPPC 5 SH
1% B8 B AH I (~40 counts) , L-DPPC {5 2 # B4 i #2 7+ (~
55 counts) , I ML 4> T HUA A T 5 D-DPPC 5 5 38
H It T RE(~40 counts) ; & B 6 I 43 7 B ) A8 15 58 B
MIE 4Ce, DFTTIL, race-DPPC 75 P Fl A 1 5 SH % 5 3
JERBAHEE (~73 counts), YL VB, %} race-fy DPPC fif
TESE W4y AR . N3k 2 B, L-DPPC #il D-
DPPC fE4li/k F i i) DCE H 3R W . X #iFh DPPC 43+ A 4
s A HMFH N FET MW A VB, KR, D-DPPC
i) DCE ¥4k, 8 D-DPPC B 2 5% P4 19 2 WL o ws b Bl —
EMTFIELEH . N TR LU0 VB, %} DPPC Langmuir 54
S, R CIR R AT T A R A

B4 BEELTFI3mN-m™', (a), (b)A L-DPPC ZE4i/kF VB, KB KFXEA SHEE M DCE {&; (¢), (d)A D-DPPC £
4K VB, KB HKRER SHEEM DCE {&; (e), ()4 race-DPPC FELiKH VB, KA RFRMEH SH 3EE M DCE &
Fig. 4 The monolayer is at 13 mN - m™', (a), (b) represent SH Intensityand DCE of L-DPPC onpure water and VB2 aqueous

solution; (c¢), (d) represent SH Intensityand DCE of E-DPPC onpure water and VB, aqueous solution; (e), (f) represent

SH Intensityand DCE of L-DPPC onpure water and VB, aqueous solution

®2 HBEEALATF 13mN-m™', L-DPPC, D-DPPC

F1 race-DPPC B E &) DCE &
The monolayer is at 13 mN + m™', DCE Value of
L-DPPC, D-DPPC and

diffused at the interface between ultrapure water and

Table 2

race-DPPC  monolayers

VB, aqueous solution

Monolayer DCE Value
L-DPPC H,0O —0.033
L-DPPC VB, —0.029
D-DPPC H;O —0.034
D-DPPC VB, 0.127

race-DPPC H,O —0.025
race-DPPC VB, —0.024

2.3 BAM W 224 (5 4 s
i 5 F (o) i, gk A Y L-DPPC 1 D-DPPC
HUZEE ARG T AR SR MEEA S E 13 mN -

mo S K e R R L I B N A RS, L-
DPPC #1 D-DPPC JE B A2 K/ Jg 15~30 pm (14 75 Jé F1 A5 i
(I T = I BIRR G F P s . 5 Uik R — B R =
Y B S5 S A DL TR R RTIG i DPPC 9 4 F F A
SNV Al G SRR L 3 I T s 1 KN R
M, fHJ& R 4 gk 48 L-DPPC 1 D-DPPC M K 0 % W F
PEOTIT B A BE AT AT, SRS I IR R TR =2 TR e e HE R
MLk Z I 58/ R 45 51 . B T4 7 2 B AR B 22 18] Y
Fr L HE R G A K, TR K K R AL B AR
WME 5D TR, 78 VB, KW A1 - D-DPPC 4 8% 7
13 mN -+ m "JR B ERK/NAN 10 pm B K =0 L5,
JABL B 33X il A2 JE AN A HE = I G X R 1 DCE 43 5 R 1 K
MAE, SATGK SHG-LD M5 R G . 5 21K WA A
Ll o s 5 RmE 2 ) B BE B O, BOER AR R T 1~2
f. VB, 5 PSR KM R E . 7T RERIE+ VB, 35
MWLM T EF. BTG H VB, 5 DPPC A 85 k3 4 4
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12%

TR AR T A5 e 2 A B

Bs5 BEELF I3mN-m', (a), (b)SAAHELEKF
VB, KA FEE LK L-DPPC #4085 ; (¢), () SR AE
ikF VB, KA R FE LK D-DPPC #Bs; (e), (f)
SHIAFELLEKF VB, KB & R E LM race-DPPC fif
B, SKEB/BKAMAA 150 pmX 50 pm

1

Fig. 5 The monolayer is at 13 mN - m™', (a), (b) represent
L-DPPC microdomains on the surface of pure water and
VB, aqueous solutions; (¢), (d) represent D-DPPC mi-
crodomains on the surface of pure water and VB, aque-
ous solutions; (e), (f) represent race-DPPC mi-
crodomains on the surface of pure water and VB, aque-

ous solutions, The size of each image is 150 pm X 50 pm

wE 5 IR, VB, KW L L-DPPC ) BAM &%
B T =nFREGRmE AN, 30 BT PO nE B . FR R R 0y
WA G — s 1 T AL RO AR L T RSB —
%, L-DPPC #1 D-DPPC S 2 i7E VB, /KW AT FHI T
BRAR B O FIE B W 3R OR [ = T IR e 1) S BT B
J2& B DPPC K [l 7K fif A3 5 7= A5 14 19 A o A4 7= ) 1 4 85 o U
Shy WL F] DPPC 43 F £ L1 1 AN [l 7 Bl 4 A% A K1
AW AR R . SECE 5(h) H1(d) H e 2 25 A0 JE 20 45
P . 5540, £E P 5(b) L & B0 T DY - i A5 A . Al
feH L-DPPC Rk i 57 W1 R LM . Bl 5() JBR T VB,
M race-DPPC (A B AFEFH . IWE s A I, race-DPPC B2 i
BB 1) 2 B AR R I e K AR 10 pm R/ 1 [BE 1
W o Al B — T PEAH ELVE (S O0E 0 % B RS K, W S R A
J§ 1B HK . FE LK AL E (4 race-DPPC (14 185 W R T 7 9k i <
H#a %, SHG-LD &M DCE A5 FERLE 4D ], Xi&—
NHEBBH IS . HIRE AT BIFh . — J2 1ol % P ok e oot
T, FAAEE T VAR 855 — 42 DPPC K= ¥ £ SRR
XFPIRG N 5 (DA LLE S B, VB, W AL 1H race
DPPC ff W % B FEAIK N8 BT 43 ¥ 2R AR A b 2 (AR 2R 1Y % )
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A AR R 08 15 9 A fok 6 R R B BR T OB, AR AR A4
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W%, SR 0o IR AR Al 2 (R AH BRI, o0 JE 78 A 0 o 0 2% 1Y) 4y
TR, ONELRm G0 Z BT, BT S AW
TRELE M, B JoaxX B8 S B Y T 25 4, e T AR e =
-,

6 L-DPPC 2EfEAF 13~15 mN - m™ ' & 7 VB2 Kk iF
BRAE=MEERKITE(a—0)H BAM B f, SKERK
KA 150 pm X 50 pm

L-DPPC monolayer film at the interface of 13 ~ 15

1

Fig. 6
mN « m~ ' and VB, aqueous solution during the growth
process (a—f) of clover. The size of each image is 150

pmX50 pm
3 45 ik

St U -4k A (SHG-LD) Y6l . 7 £ 307 45 £f i 1
B (BAMD R #l 2R 095 T 48 4 % B, (VB,) 55 5 i Bk i
JIg Bk B (DPPC) S 5 1 Langmuir 570948 E5AE T

(1) BEMZRY, VB, ] 5 DPPC 43 %k 4 W] B 1 AH
HAEM . VB, A LU R L-DPPC #J2 5 i fa i 1

(2) SHG-LD i %], VB, %/ F L/D-DPPC F: Ity &
WEFRHIER, HH HiES race DPPC WK T PEL5H .

(3) BAM #F5¢ 48], VB, A ffi D-DPPC =i HIE R
TN 1~2 fif . HARMA . VB, A% S race DPPC
K F RSB
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Abstract Langmuir monolayers formed by dipalmityl phosphatidylcholine (DPPC) molecules at the air/liquid interface are an
important model system for studying the biomembranes, and their chiral structure and interaction with foreign substances have
been the frontiers of related fields. Vitamin B, (VB,) is an important medicine for treating lipid deposition diseases caused by
metabolic disorders. The molecular mechanism of the interaction between VB, and phospholipids is the key to understanding the
function of VB,. In this report, the interaction between VB, and DPPC at the air/water interface was studied using second-
harmonic generation linear dichroism (SHG-LD), Langmuir membrane balance and Brewster Angle Microscopy (BAM). The
compression isotherm shows that the surface pressure in the liquid expansion phase/liquid condensed phase (LE/LC) of L-DPPC
and D-DPPC at the water interface is almost unchanged, while the film pressure region in the co-existing phase of race-DPPC is
slightly shortened. The LE /LC coexistence phase of race-DPPC disappears at the interface of the VB, aqueous solution. In
addition, the elastic modulus studies show that the VB, molecule can increase the elastic modulus of L-DPPC monolayers, but
reduce the elastic modulus of D-DPPC and race-DPPC monolayers. SHG-LD results showed that the Degree of Chiral Excess
(DCE) of L-DPPC at the interface between VB, and water was unchanged at the surface pressure of 13 mN « m ', and the DCE
of D-DPPC at the interface between VB, and water was reversed. The DCE value of race-DPPC does not change with the change
of subphase. Under the same surface pressure, BAM observed that the interaction of L-DPPC and D-DPPC to assemble into
homochiral microdomains with different arm curvature directions at the pure water interface, and VB, could induced the increase
of D-DPPC microdomains by 1 to 2 times. Meanwhile, VB, induced the extension of approximately circular microdomains on
race-DPPC monolayer and the growth of three curvature arms, which could be explained as VB, reducing the energy of non-
monolayer chiral interactions and resulting in chiral phase separation. VB, also induced changes in the chiral structure of race-
DPPC monolayers. This study is of great significance for understanding the regulation of VB, on the macrostructure and

biological function of the phospholipid membrane.
Keywords SHG-LD; BAM; VB, ; DPPC; Molecular interaction; Chiral

% Corresponding authors (Received Apr. 19, 2021; accepted Jun. 17, 2021)



