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(57) Abstract: The present invention relates to a sample holder on which a crystal sample for continuous crystallography is mounted,
or the like. Compared with an existing sample holder, the sample holder according to the present invention can be manufactured by a

very simple manufacturing process and at low costs, and does not physically and chemically affect other equipment therearound while

collecting X-ray diffraction data. Therefore, it is possible to stably operate a beam line, to increase beam time efficiency, and further to

perform raster scanning so that many diffraction images can be obtained even in a small-sized chip. In addition, since the problem of

evaporation of a crystallized solution does not occur even when the crystallized solution is stored in the air for a long time, the sample
holder is generally easy to use compared to a previously reported sample holder. Therefore, it is expected that the sample holder is very
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Rnow, Al g -& str] e

[101]

[102] DYULE 7N A S 269 AA A27]5 30 mm x 30 mm 7| & A 2SSt

[103] DA FE =T E 24 HSHA 8171 38l 30 mm x 30mm =2 7] ¢l 5 mm () x 0.3
(F7)e] PVC &5 A 25ttt

[104] 3) AA g TS A 3] Y3l 30mm x 30mme] F7] 2 25 um T 2
Zgolv = A5 Tl ith

[105] 4) YA E 1 4= PVC E(frame)°l] 512 5+ A %S 20mm x 20mm 7| &
FH| R o v 4] L o= 60 um S S THE 2 FAF).

[106] 5) ¥ Zgoln = Ho|Z g o] &3te] PCV £ EEo|n|E &S H &5t
YJJE ﬂ]ﬂft ;q]xl }Oﬂq_

[107]  6) AZE EAH 2 PVC & ¢HZo] YA E A E gk

[108]

[109] T3y o

[110]
[111]
[112]

[113]
[114]

[115]
[116]

[117]

Ao 2. A A& G2
Lpel & 7]t /\] o Ero] AE 2Ue 39 2o w0 Za)a gl th(E

4] a A d F=x

D A1TEEAH 2 PVC &(frame)e Y2, Ed8|o|n= HEo] ol &2 &3l 5
FaLPVC £ ¢H&hol] YA 2 w4 & F okt

2) ez A &9 (80 uh)S H L E ol FF3 AT

3 A0S o S5te] 24 Solol w2 A A AR e Eo
wAsHA WAl H=E Sl

4) AR galo] Zu

.0
aﬁ' =1 =
Zelolv| = dF o2 Yglow, ojuf ¢l Ejolu = E o] ZE AE-3lo
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ek Eeloln| = A Aol 2 WYt

[118]

[119] A71e] A& 2 AR (30-40 um) =
A stel AT sgon A4 278

2~ ol & 2kA (60 um 1 THE
o] 60 um W4 XA E Zh=
3}, % 5o Lhehd nhsh o,

[120]
[121]
[122]

o
>
i
e
inj
r::_l,
[

b

A z¥ A& ST & XFELE o] &3}e] dol¥ =3
% 60l UrEP%H}Q‘rﬂOl Eejoln = FF o] BW
E vepdich dleol g 3
=7 ARCE 50um A 08 B AE ANE =

Egloln = FA 29| XFEL-S £33l T+ Alol9] gl BA
ZE oA LA A= YA o)A KB 7] & (mirror) &

= 4 x Sum (FWHM)©] 1=, XFEL ) 5 £ 3
T A7 °F 6 x 10 ume] A T

o] XFELO| & 38k 9 x|o| A Ee]olr| = vto &
717 A" AL gelstddt). o= XA o] A&
AR At o8k VA AE o HaET
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>
N (98]
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[123]

offt
%
2

=)
&
o,
4
fr of
oL L
iz
=

=

[124]

[1251 A4 YA A 7| AE EEE o] &3t gojy £ 9 7= F 4

[126] XFELo] A& EU|2 E3at ] 8 A" A arf o8 ¥ v
O 317] 98 Soum (HA 0 & | E] ANE FeEteln) A E w2 o
A 718 ¥ A2 20mm x 20mme] # Z o 160,000 7 2] oM X & 3 3 5
UARE, B AAl ol A= PVC E25FF e "ol 3o 3]d tlolH &
T3t} 9.7 keVe] F A} ol %ol th3)] 20fs E 2~ # 2] 30 Hz2] XFEL-S 2 g o

ALE-gl o 3Hr] ) 2ol 2] ARl (lysozyme) =5 2> o] &~ 2} A (glucose

isomerase) 24 A& & o] &3dto] A E W4 7|Hk AR STl $&&

Fysrae.

[127]

[128] D ElaAd 24 Al

[129] A ANEE o] &3 XA A A& 179 YL E v ANE EHE o835t
1 A ZE 143 24 % &<F 133,10770 9] o] v A& ALt} I B Cheetah
2218 ARE-31e] 118,98571 <] hito] M #| (Hit rate= 89.39%) 5 A loH
AZ7] 718t8kE H A g} gk ¢ A2l (indexing) ¥ ©] 7] #] 80,1777} (Indexing
rate=67.38%)& ¥ ATt CrystFEL 2 2 131 9] partialatorE Al-8-3Fo
post-refinementE =38t a1, HF2 0 2 1.65 A2 34 dlolgE =53t}

[130] AA A& o 78] (Signal/noise) 2} ¢34 (completeness)™ 242} 6.613
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[131]
[132]

[133]

[134]
[135]

100% %12, A R i 2 Pearson 3% & £(CC*)2 717+ 10.28 2 99.62% A L.
HE R A2 165A 722 THHAILR 10 R e 242} 19.93% 9}
22.75% R oW, 5 8aoll LFERG ule) o] V] AdE Tl AAlE 22 9
A} %= A] X (electron density map)i= C-'2H2 A 2] ¢ Lys1 o A Leul297}44] 2]
| - 18 &35} Al T2 QA

2) FF AL ol kA AA

AR NBEE o] &3 XA 34 A& 172 UL E w4 N8 EUE
o] &-3lo] 1 AlZF 1434 30% B9F 134,32570 2] o v] A& Al o HolE e
O B A A FAshA A&kl oh Z 79,805 71 9] hit o] W A (Hit
rate=59.41%)5 412, 36.53 %2 A2l &= 29,157 7] 2] 2121 H (indexing
rate=36.53%) ©| V] A & AT} 34 dlo) Bl = 1.75 A7FA] AL&E AT}

AHEA Q1 AN & o] 7F-8-H] (Signal/nose ratio) 2} ¢34 (completness)- 22}
4.03% 100% % 3L, AA| R e B CC*3= 242 21.63% H 100% ©) AT HF EE
1.75A €01 E 01 R yonc ¥ R g™ 212} 18.18% 9} 20.30% 1 2.1 &= 8bell VFERH
Hpe} fro] ST 2 o] A gl A| 9] A A U =X % (electron density map)i=
Tyr30ll A Gly3887}+4] ull-$- ¥ &atA] &= AT},

sh7] 312 7] A o] doly 5 2 GA FA o)t

ki

Al

i

B~ g
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[31]

Data collection Lysozyme Glucose isomerase
Energy (eV) 9700 9700
Photons/pulse ~5x10M1 ~5x10M1
Pulse width 20 fs 20 fs

Space group P42 2 1222

Cell dimensions

a, b, c(A) 78.22,78.22,37.76 93.05, 99.00, 101.92
No. collected diffraction 133107 134325
images

No. of hits 118985 79805
No. of indexed images 80177 29157
No. of unique reflections 29127 47861
Resolution (A) 80.0-1.65 (1.71-1.65) 71.94-1.75 (1.81-1.75)
Completeness 100.0 (100.0) 100.0 (100.0)
Redundancy 4660.8 (962.2) 356.8 (125.2)
l/o(I) 6.61 (1.36) 4.03 (1.45)
Roic 10.28 (78.73) 21.63 (64.71)
CC* 99.62 (73.90) 98.12 (94.15)
Wilson B factor (A 2) 50.38 43.81
Refinement statistics

Resolution (A) 78.22-1.65 71.01- 1.75
R fucior/ R free (%) 19.93/22.75 18.18 /20.30
B-factor (Averaged)

Protein 43.40 40.06
Metal 41.55 30.96
Water 45.70 43.24
R.m.s. deviations

Bond lengths (A) 0.010 0.010
Bond angles (°) 1.071 1.078

Ramachandran plot (%)




96.9
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98.43
1.57

14

allowed

favored
outlier

WO 2020/159209

[136]
[138]

il

6

ol

Ho

212 H 5 ol
=

Hoh (599 cFx). o]

s

5

H A 3] &l 2] 90° 3

=7
-

3]

A

A A e 2

1470 gago s
b2 7he 0ch vl A SHE & XFELS] Wh & ]

AR - Yehi k(s 92] b3, A

=
-T-

[

s,

5

B

1
3
o] Wl 90° 3)

4.30A 01 A

A5 5t

S

ol

B

o] Atk (& 92] dF2). 4712 34 F =l of

1

ko)
-

& 34 djolg]
9]

ato] & =17]

S

b

-

ok 600 AUD©] 9 tH &=
A

A E =

v}k

Ak YL 22 375 AT} 4.30
=

YA
ar

N (raster scan)©| 7|5

7

5 99] e9

T .

1, XA ol

ks)

A

=], o]

5

i

[

& 5 5 sler] volrh, w4 ol A

B

]

=

Q4 ol 7t

200ADU®]

g Al 7] el
8]0 7 A2 s

ok
2
A

[139]
[141]

[142]

ol

Bl

Foll M5 B2 3d ofm A



15

PCT/KR2020/001315

WO 2020/159209

e

Fel g

D

Joll A o= dA

)

ol

A

-

T
T .

g ol At

-
[€)

ol g7k

[143]



.

&%

T

g v

A9

=

hyi|
=T
F& Al

Z|

A1

©](mesh pore)7} % 4

T
T .

PCT/KR2020/001315

Ay
s ol

= E(frame)S X135}
| 4

16

A oA Al

hyi|
=

(serial crystallography) 24 Al & &

T4

2 ey

=
=

v
=

iY

7 e BLA2

=

=

of A1,
o

25
7] Al

A2A &
ke

2

A1

|
|

A
5+ 2

q.

WO 2020/159209
)

Q_—rL
Q_—rL

3|

A

(e}
£

[
[

)

o o W = ol i X o o

T ~ — fze) =
X W: ol A =5 i%s) U.W X . = =
o 3 # oo o g T Zg_
4r T = XU ol & 4r z oS0
d ~ B 2T %o ° = o) s =
o T T e o R N T Ugd

BN : ~ il Ay = { 5

i EE oM 2w oy W o T wsa
z < < X < T 4 w8 X
W Bdo ™o K X - = =49
o dw By mE . 2 Pe & J57
X TR oanw ®wesw T 0 X W o< &
wir vy ™ = E < - ol st mEf; . o @ o
o A S B O~ E $®%
N Y o o) v < N > o
X S LIS o — 5 X
iy o AN O Ko alo ) o X £ m T o
_ﬂe wW X o MR % M X &l < Mm ﬁm mi o+
™~ HT‘_JvO jE‘_JvO o.AI ﬂ_mo ‘,w 0 hO..#:.L

)i S w X - K - W 7 oo E v T 2 T
= °wm LU o o=w TweM S SXT tmlyaTo#
._Al X JE] v N J COW:EJIL
do g o o P AR e T x oz &0 T
8 JW_ i Jo B %o B Wy == RO = 1 | m:ﬁ 4 WE R
X 2T o= o T odrT v Ex o s 7w LU
0 ™~ o — 0 NJE_HET
:ﬁJI,Ltﬁojhﬂﬁljhﬂﬁljhﬂﬂﬁﬁjhgﬂowﬁdﬂ%o#ojl,ﬂDmﬂﬂ,_ﬂ
XN Xy XMy XX mw X m g X M= m o
ﬂoMuTﬂoMﬁuo#M?o#MeﬁﬁTﬁWﬂ_zaﬂﬁWMiﬁ:iﬁﬂoM_’Tmﬂﬁe_ﬂo#
R A B I v S ol A B SR SR B R g
oI o e FNTRESI NI oD E s, 5
PR e Ry sl e sty Pt R my g1
WRERWTPOETRKTPPLTXTTEWT AR Z O

o = w <) ~ o o
e e e e e e e



17

WO 2020/159209 PCT/KR2020/001315

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

[ 14]

[7d7-8F 15]

[7d7-8 16]

(7478 17]

0 3=z, A% AR AR A8 AL AR B0,

o 5l = A %(Polyetheretherketone),

Z 2| (4.4-5 A 9 d 9-32] 24 2] E] 1] = )(poly(4,4'-oxydiphenylene-pyrome
llitimide)) ¥ BoPET(Biaxially-oriented polyethylene terephthalate) - =
ool 7l o2y Held 1ol 4kel 2 A9 AL Ao B, Q1
A4 A AR e AR T

A7 B Al PVC(Polyvinyl chloride), PET(polyethylene terephthalate),
= 7] ol 22H (polyester), 2 vlo] d(vinyl) Z o] F o] X Lo 2 HE Aele
S} ol4be] 2 AlQ) A B 0% o, A% AR AR AR AL
A7 &,

A 1ol oA,

271 59 Zol= 0.1 WA 0.5mmel A& 5 0= o=, A4 A A3}
AR AN g ARG A7 S0,

A 1ol oA,

A7 AN E YO BAE = A s a2, 9 2 A, v
AR B 2RA AR o] Foxl Lol A AEE 0] Ae 5w

gp:_ o A A A g A2E A8 B,

A 1ol oA,

471 Al & &1 & XFEL(X-Ray Free-Electron Laser)< ©]-8 ¢t
FT-SFX(fixed-target serial femtosecond crystallography) 2 & &= WAl
XAl (synchrotron X-ray)E ©]-8-%F FT-SMX (fixed-target serial millisecond
crystallography) 4 o) AHESH] 1 A 5402 Bhz, 9% A4 %)
HA AN g A28 Alg &y,

7] WAl & E3Esl= 15 A A Sl(serial crystallography) 4 &2 9| &
A ]

(a) A1&+e] 7] A1 F 718 2] Aetell Al 57F T2 ¥ 4 (mesh)
TZ2A 7 A S FH gk ©H A

(b) Al1&e] 7] A2 FAAH o] AA s E A HE 2 A7 (a)
SA e ABEAH 2 £ HAFARZ 2AHAA A7 (a) SA 2 Hl 4
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TZAE LB A= G
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(a) A 55 EH R HE-& 2= E(frame) S E3H8= Al 1EEAHH,
AN BT A58 Bl 58 88t A2EEAY, 2 24
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Glucose Isomerase
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A, Bl 3l 7| EF(FAESEFAPC))

GO1N 1/36(2006.01)i, GOIN 3/20(2006.01)i, GO1N 35/00(2006.01)i

B. ZALE Eof
AL H A AEAIS EFE 7))
GOIN 1/36; GOIN 23/00; GOIN 23/223: GOIN 33/53; GOIN 37/00; G21K 7/00; HO1J 37/20; GOIN 3/20; GOIN 35/00

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

Az o] &1 A4 do]Eju] o] (e o] B ul o] 0] 3] F A o3| D sl H9)
eKOMPASS(E-3] 3 B AMA| 28 & 7191 =: A& Zr](sample holder), W4l (mesh), 4% AA T (serial

crystallography), =@l o]v]|=(polyimide), Elo]=(tape)
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