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Abstract

Food allergy management is one of the main issues in food safety. For efficient
management of allergy, an effective analytical method is required. In the past, antibody-
based Immuno-assay ELISA was the most popular analytical method for allergen
determination, however it has some disadvantages in the use of antibody. Recently,
mass spectrometry-based methods gains popularity because it can overcome the
disadvantages of antibody-based methods, also possesses advantages such as high
throughput, and ability to provide molecular evident etc. Quantification of plant
allergens, especially fruit allergens, which have low protein contents, is difficult to
achieve, compared to other food allergens. Kiwi fruit (Actinidia deliciosa) is one of the
popular fruits in Taiwan. It ranks the second highest among the imported fresh fruits.
Kiwi fruit is also an allergenic fruit, of which allergic popularity is rated sixth among
food allergens in Europe and tenth in Taiwan. Many governments suggest allergenic
labeling on food label. In our study, we choose kiwi fruit as an example to develop a
MS-based quantification method for fruit allergen.

Our results consisted of three major parts. In the first part, we have developed and
optimized sample preparation methods for mass spectrometry analysis of fruit allergen

using kiwifruit as a model sample. We have developed two fruit optimized phenol
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extraction methods, including optimized phenol extraction method (OPE) and micro

phenol extraction method (MPE). Both methods had yielded a high extraction

efficiency. OPE had a higher protein extraction weight, while MPE had some other

advantages such as low cost, fast, simple and was well compatible with further mass

spectrometry sample preparation steps. Meanwhile we have optimized trypsin in-

solution digestion method and confirmed efficiency as well as isotopic effect of stable

isotope dimethyl labeling method. We have also combined different methods of sample

preparation steps into one continuous, low intra-method conversion loss process. In the

second part, we have established the method of mass spectrometry for allergen

quantification of kiwifruits. First, we used the results in the test of Q-ToF to decide the

target allergens (Actd 1, Actd 5, and Act d 11) and representative peptides (AD1, AD5,

and AD11). Then, we decided the quantitative and qualitative daughter ions of

representative peptides on QqQ MS while establishing and optimizing parameters of

LC and MS. After validation of our methods, AD1H and AD5H we found to have

satisified validation characteristics, including range, accuracy, repeatability,

instrumental quantification limit, instrumental detection limit, specificity, and linearity.

We have successfully developed and validated mass spectrometry-based allergen

quantification method for Kiwifruits under the MRM mode. In the third part, we have

compared eight common kiwi fruit products to study the influence of different process

Vi
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methods on Kiwi allergens. We have determined the allergen contents of Act d 1 and

Act d 5 in all samples, which indicated that our method was robust and could be applied

to some other common fruit products. We found that allergen contents were

significantly reduced under long time heat processing.

In conclusion, we have developed two fruit optimized phenol extraction methods,

while MPE was combined with rest of the sample preparation methods into one

continuous MS sample preparation process. In addition, we have developed a MS-based

allergen quantification method for kiwifruits and its derivative products. Our study not

only could be an example of analytical method development of food allergen, but also

could be applied to improve food safety.

Keywords: dimethylation, QqQ MS, allergen, absolute quantification, Actinidia

deliciosa
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AD1 Signature peptide of Actd 1

AD1H(D) Dimethyl hydrogen (deuterium) labeled signature peptide of Act d 1

AD5 Signature peptide of Actd 5

AD5H(D) Dimethyl hydrogen (deuterium) labeled signature peptide of Act d 5

AD11 Signature peptide of Actd 11

AD11H(D) Dimethyl hydrogen (deuterium) labeled signature peptide of Act d 11

AQUA Absolute Quantification

DTT Dithiothreitol

ELISA Enzyme-Linked Immunosorbent Assay

ESI Electrospray lonization

ICAT Isotope-coded Affinity Tag

ICH The International Conference on Harmonisation of Technical Requirements
for Registration of Pharmaceuticals for Human Use

iTRQ isobaric Tag for Relative and Absolute Quantification

IUIS International Union of Immunological Societies

MPE Micro Phenol Extraction

MRM Multiple Reaction Monitor

OPE Optimized Phenol Extraction

QToF Quadruple-Time of Flight mass spectrometry

SILAC Stable Isotope Labeling by Amino acids in Cell culture

TEAB Triethylammonium bicarbonate

QqQ MS Triple Quadruple Mass Spectrometry
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v ~Tria2l 5 o/f-&%3v ~Tria26 234 F 2 & 39 o
(3) = & %A (bifunctional inhibitors)

B g ARA v — R N P LA B AT S R o 1B i AT F?%ﬁd 2
Mo~ g A FRd ke g B s A F AN AR B G 12 7] 16
kDaz 3+ H > d 436 BEambtesn £[21] - H48 - £ FREM{-R v R4
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BORAR G A kR & L e FohEaclinslTP 35 620 2 %  fiF G2 He

" #t+ (Hevea brasiliensis)z_ 5t i+

> EFEA k%2 nsLTP & 24 %2 Mald3 2 32 Prup3- %@ 2t %
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N

7 o1 ¥ polcalcins

# 7 @ i EF-hand 315 - - & polcalcins 4p B 2§45/ 7 7 = &=  EF-hand

S 13 [26] - Polcalcins & > #icie § 2 R & Bk h X p 5 Bl it

> iEacttpolcalcins & 3 k p fERf2 H4ehBetv4 o kp Rk ¥ - B AR Phl
p7% % p % (Chenopodium album)z_ = % %% Chea3 -

(8) Parvalbumins 2%

Parvalbumins & 12 kDa i 7 3 & & EF-hand i3 chi-d o i i ERIRAE
Hfs o i b e QY o B PR RTS8 o Rk p A S 2 K2
parvalbumins 5 3% % 7 #ch &R AT L 0 & @A R[27]
> dEactt parvalbumins ¢ 7 < @ F4E A chGad m 1l ¥ < & XA d chSal sl &

¥ {EY chCypcle
(9) #reds F-v B & F-v 3% (profilin-like superfamily)

Profilin % ¥ 14 f#75 chE 2 mve ¥ 3 | ¥e 3]%3‘»n o Profilin ¢ £ ¥ % <1
ofe v frd g Fod B A X hlmie R e AR 2 ASLBEER &l
o BEEH 284 o kg F Ead nprofilin e 7 — B F-d 7 R3%E > 2§
TRE2EF o aAGH G2y Fikans | B A F4p 0 yR 3 > 5 75%[28] -
Profilin & — 2 IgE ¥ il # Z 973 {54 Kihehk hP 22 2R F i » oK
RAMIRT5 k-8 P iEaca- Bh % %3 [29] -
> gagtr profilin @ 7 4 742 Artv 4~ fERTTS4 2 Bet v 2~ R - 2

Olee2 -~ ¥r¥z Cits2-s EA# A2 Cucm2 % 4 £z Musal-
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(10) g vvg -9 3% (tropomyosin-like superfamily)

Tropomyosin i " scp 2 2haup fmie o 34 e H o gzegr dod 45 4
VUt fev 2.9 B U3 o 1iﬁ’§oTropomyosin I A B P MG P R AT B
FRAE 2 hagF A BB M P (Anisakis simplex) 2. i &% /& [30] - Tropomyosin F=
Py AE st b (A-dn s ipiR) ¢ 2 e AT R o Tropomyosin 22 B 7 & (%3 9
W P 3 # Az tropomyosin kR R i F ) F OR[31] -
> ERPHEY 2 Penll- g Rine 2 Blagl 2 jA-45¢ 2 Derp10 3

7 z_ig Azt tropomyosin °
(11) Cupin %2% (cupin superfamily)

Cupin g 7285 - E X v FARS R LA RAAF A2 Q7% H 25 2 F
AT FARE S AL B AP RS EjCupindg 75T L 57 B
B9 T ROE o BA B RIEL 7/8S &2 LIS B M I Ry » B LSBT
PARR s LA SY £ DRY T RIRE PP ERR[32 33]

(12) & &2 3k 39 F2& (Vicilins family)

B B9 A3 E 9150190 kDa o H X H 2 A X et f 4

sy

FEEM AR FAREpEA M EARZ LB o

> AR FEEIREY & 7154 Arahls§ & Glym5-~# 4+ Jugr2 = 3 Ses
i3

(13) & # 39 #23% (Legumins family)
SRz eI d A Bz RS- B KA

> WEatHEIFRY & 3174 Arah3~§ 2 Glym6~ = & %% Bere2 2 § &
Fagel-

(14) % Betv 1 2% (Bet v 1-like superfamily)
K Betv1Ag 7257 3 kp 1,452 B a2 14065 3o & > H B 7| 2308

=41 (Betulaverrucosa) =i 2. 1 & iEach Betvl fp i - iz 30 237030 14 B 3

8
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PO RSEC EE KA 14 BRSE (B - B 5 Betv 1 jR)ikv A Ak
B L BHEY TBE T FBEE R 3B ol e S [34] 0 1 4 AT RALHE IR
Gt Betvl 7oET 11 B pokd hd ¢ 3 B Rk o

(15) L #Lxp ittt M 3¢ = 7% (Pathogenesis-related protein subfamily 10,

PR-10)
PR-10 3-v # 5 Betvl 72T 11 B =t 32%¢ chil ¥ — B o i3t Fov 2 30
o RSS2 PR A 2 £ E 515 o PR10 Bev 02 s B Y 3

BR AR GADTIER BT 2 R R o S ERITR B S kR S E

AAEARF R AFEBetvliggEFasY FhETRAL IgE R R F Rt
o S Betvlphl 2 SF B R G e e ERP FE S
o)~ A (FFET SR EHF (R T
(16) = B Ap M F-v /1 & v+ k9 F3% (ripening-related proteins/major latex
proteins family, RRR/MLP family)
RRR/MLP 3-v #2553 ¥ — I Betvl 7252 =t 725 - & £ % 2. Actd1l 7 %
- ® % p RRR/IMLP = #2%2_ Betv 1 gk :E5T /i ©
(17) fmve & B % & - % & ¥ 2% (cytokinin-specific binding proteins subfamily,
CSBP subfamily)
kpikez Vigré s % - B kp CSBP = jkBetv1p b sty o
(18) Calycin ®2% (Calycin superfamily)
Calycin Az 72%d 16 I 7% e~ > g g BHAp (M2 T35+ | B 2 B 74p 2
14 1% - Calycin ,.%f;ﬁg%? N R B-ﬁ;{%ﬁﬁ;jw ic ¥ e il £ [35] -
(19) * Fi&§ 3¢ (Lipocalins)
Lipocalins & #aj-k42-| & 5 2 B 4 » BA |7~ FIfRafpeR ~ 0759 R4
(bilins) 2 #g4R ¢ % o Lipocalins #dp = — ~ Lk T {5 -k B4 o 2 ROE2 BT
Bé §B-askin o fd b L N BACR 2 e o R & Bv [36,37] < B-5t

9
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HEv R AL RS Fhe cBosd5 R A AR 2 AR - B
BA L Fe 4 AR K o Lipocalins fe = ds i 4 A BATR - 5 2RA o tmiE
Freginpe s & v &2 e J¢b lipocalins 2 B-F'3k v B R SF@aiighl i o 4
o Bodig BN 2| IRLEACR o
> fitd e kiR @At lipocalins 5 kp 52 Equel~s 22 Bosd 2~ jg2
Canfle Canf2 % 32 Feld4 -
(20) Double-psi beta-barrel superfamily, DPBB superfamily
B-Hi kB 5 v %{'T..‘é:;—*}#t‘ T A2 2o Fikdcz kBN A R
R iR S A dp# (topology) o H P d B B REAAE A X2 JrH AL double-
psi beta-barrel (DPBB)[38] - % — ‘ez ¥ #f {4 a7 17 73t DPBB 4z 725 T ¢n
DPBB_1 72k ¥ o 87 B-v B3k Jov B (LTG50 5 £ % 5§ 3 B
oo % - fl%..“r—;—*f#ié% = = % DPBB 53 - ?ﬁ%ﬁikﬁiﬁﬁ%’%ﬁ?% [ IR e R

LG e B - B “L’]‘]&ﬁﬂ BERL B IR B0 $BE e ey B-FE4E A gt

R AR B S A O AR SR [30] - % RRIRE Bd 2 AR K2 K
e 2 i REELEEMARM > ¢ 3R E Y B s TH[A0] B oz ey

Bk ERR BB 68 1 725 (Pollen_allerg_1) » i £ B-#& R4 58 v 2

A%
"
|
|
4
S
!
4
8
¢
i
=
ETIS
B
wyg-

2 Lolpl- fk 32 Phlpl & is 5 3

2 Poaple % - /z#8 X it Each 273 2 Dacg2# Dacg3~ 2 ¢

S BB SR A endod BRRTIAD BB A S
WE G ERR 0 Tl E 8 REACETE F L BT o T S 0F AR

SR EANEGE S B g AP 0 00% 2 & BiArd N EFHETEA ¢ 3

T
~
rl
o
T
)|
ra
W~
R
=
ra
T
|
ra
SO
T
e
ra
wht
Jeut
ra

whags o & 5T~ xiEath | [41] -

10
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$e

TREL O FSIF QT ERLIFIRG A R T B B A
EATRAPH S EARZ SR k% EF B E EF 2 4L R [4245]
HARFIRL T AKRE SO L p e FF Y B R E B

D T A B LA R R GIAEATE BN - B Eb s B BRATESH G

Eh P W R B AR A PR R A B R A
Bl $ AR % E[46]

4. & RERE S S 2
a &iFac (foodallergy) 2 € & e118 Flf25 s (foodborneillness) 2 — »>» &
RAZEFER DS L 2RME2Z - © FRR ¢ & 2004 £ F P&y igacheiy

¥ 1,!# # /2 % | (Food Allergen Labeling and Consumer Protection Act of 2004,

TN

¢, 2

Pl
H
fim-

FALCPA2004) > {5 FDA % _p 2006 & R4~ #r5 ¢ %9 P
Ak (major food allergen) 2 fst » 2 386> ¥ i 1A ATh S Sifde o )
5 R[] % FR2t s amERWa Rl £ B ¢ (CAC Food Standards

4.2.1.4) ~ & ' (2000/13/EC, 2003/89/EC) ~ = W (Directive 2006/142/EC) ~ p & (=

A

, BEFEAHFEC) RN ed P R (R R SRR &

my

N+

I

NS

1

H T
Iy
e
i

i

Py
L
N

o4t & SRR 0 F R F a4 RE[L,2] 0 AR 2014 £ E

I

et

_|
a
e

BROREA AT R 20155 70 1pded B FEAS E2 657
TP RBA T RAEAL PN G B B R O F T
FOREAEPN FH CHLPEFTN 0 GRS LNFF ZE =%
2 32 AW E ¥ oF T R RET 2 ERERE 0 ERE pRLET
WMPEEE » ¢ F X dn s AT TR MR A TR §F RT2 R
LB RRRZPAS AR CAMBEACFCAATREATE 10 F %
[>T e Rt a Rt 2 E AMEEAYER > 2 L WENR

SR 2T e RiE & B R AT S o

11
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R

Ch
a
1
i

9 i

a

R

WL 8 FEARET EUARE R T B R o mE P A N2

btk & BACRE B FIE AR B R 8 BB R T2 AR

SRR BB T RLEFREANN B BB RES IR P

[47] - T &SR EA 5 £ B2 R BRA dony  dpERLE 2 AREY - O 7

AE PO R A SRR [AT-49] o B PR AR R R K A S

SRREFERZKG cMEER NER T A @R RE R F Rk
%

e Tk - 1R

‘I'I
>
—
9
>
k'l
=
il
-
=
%
R
=i
L
-
&
o
?
|
v
DN
=

" [50-53] Hcdp Bfom 3 S BATR F FIE AR FIL G B P EILE RS 0 R F S 45
A2 P A ST 2SS BRI Y F 2

Wi (BT g e TR - A REAT AR) R ERLGEFELL %

L

[51,54] - iz & BB G a0 4 B3

i

%
[

FA K 5 R A2 - kT i

5% R [51-53, 55] -

R aRBRRARFE2LE 223 B ¢ 9 RBRRAR EDR AT

B gt REL R AT AN RELLERT LN E 2
A2 TR EA R LR PR MBI RI TR R NEFRZAIF P0G
A EA R A E LK 4 72 (Enzyme-Linked Immunosorbent Assay, ELISA)
LA H B AR B % kFEd AR 413§ [51, 52,55] o i B

I EATRBIRES 2 A ENRE TR Sy A E A2 EE
LR G2tk 2 E R 2 AR ARG A AEFH 2L 2
BER[B3)cEr & BB RE B G R B R 8 B RIET 2 A
i

il

-~

ek
I

ga

i

7
“~

<

, o = 2 . P 5. IS ¢ sa 14 1] 55 s
FERM > Ram 2t BB Y R L RIE TR

12
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= S BT R AP

g RN RI S AP BB AR 0 2 CLE AR A B S g R AT
o eioikis s PRl 8 RiRrl AT Y B ey TR - A
7 ez DNA P E[56] o M3 B PRz 2 2 ¥ W2 AAEH I ik
Bt 14 g A o' i B (radio-allergosorbent test; RAST) ~ f% % i 47 it o " i85
(enzyme allergosorbent test; EAST) ~ v & & # & & ;2 (rocket immuno-
electrophoresis; RIE) ~ 4 # & 2h/# (immunoblotting) 2 % % 4& % 4 & v %f 2
(Enzyme-linked immunosorbent assay; ELISA) » 3.4 ELISA ;2 4 % 3t 6] {708 5
AAE e FIE BB A ] E AL A 0 SR G k% 4 o & 12 DNA G
a2 2P R EpFd 4l & & (Polymerase chain reaction; PCR) k #c + 4% = 2.
DNA % g > ;ﬁ d W pE R & fra 4y F & (Quantitative real time polymerase chain
reaction; QPCR/qrt-PCR)¥ 2 (B 3| B #Fa & 2. B % [66] - @ »tig 2 BERF » 2 F
SRR EPOBRE R THRANRAR S 2 E2 3 Rk g
[57] -
1. NELELA#H2Z S B RAITE

fix % 48 4 2 (Enzyme-linked immunosorbent assay; ELISA) 5 3 4 &
RBGERH* 3G (TR TR GE G BBt RnA . 2 M ELISA 7 & i B R
WL P e E A LA A5 o = P s ELISA(sandwich ELISA; s-ELISA)

FI* 40 I (EF R S Shee)b - DR G R RD FA 48 0 PR

AITRRIEAT - PR - B F R R ayRL S T2 p s 0t
R B e A 2 PR SRR AL B 2 A 2 A ¥

2R E R AT 2 kR F E R B Them A= PSR FlRRG F R G -
YU 2 FURGAF 0 B R R e ot < A3 B B9 e F s-ELISA 5 B ¥

fLchd 5B ATR 4 2 [58] ¢

13
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¢ ELISA &3 &ty & - P ¥adg A 23 %% [56] 0 & i ELISA ;2
Tkl gk o
(1) ¥ @p2 @R P 2]

BN XA RY X SdcE G VAT O ELISA Bl e f BieenE B R A
kpH- 857 hH - BAR o B kB 2B R L ELISA 22
B P EEE 7 pLEv (casein) ~ B-5'zk kv (B-lactoglobulin) 2 %#%iEsckh 3 & (F%
P R R e DO L S U ST E
v (o-lactoglobulin) P& 7] % p 4% -

(2) HFMRjriER T &

FARG A2 %224 HET A S B SR B LT 2 e § Bohum

?zgir

LR AR R R P S AL T 6
BHELER FRZATTR 7 RSP TR Pyt s 7 i
Fafitr t g f ot 8 Fdea SR BART AL g 1B AR
AP BPMEIRELA S A GHEEE R R A 1 EAT L AR A AR
H R AT @ S A FRL ) 2 43559 -
B ?krEBFxLR+

¥ j4[60-62]1 #7 I ELISA % e 2 & 4755 % R CFBAA TG
PR G PR R Pl LA RS 2 0 % B ELISA £ 2 R
At R FIEL o
4) =# 3_,#;,.3#1 i 3 EE

ELISA % w4 44 T Bacfh P 7 B R T8 » Am £ H Jagg g

ol

SRR AT g - > B2 p 2 Fd A B AR > & ELISA 2 4 a0 %
MERBATR 2 R o
S R B EAR N S REARA R R A P T RA WS E i

> % K[57] -
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2. MPEE A#HZL S ERALS Y E

REpE 4 F s (PCRY¥ »t#H — ] B e o DNA ¥ B i 2.8 B AL 7]
AR AT 8 e - BR G FRGF kY 207 35 BHHR S F B
CESEIRIE LY
1) #4
1% F B (93-98°C ) & B4s DNA £ 8t o 3 5 #4f 55 i DNA 4fieng 447 47 o
E - BREEL DAY B E - LERF R CE o PR 2 a8 W H 4
AN T AHIER L2040 KT R BRATAE RE N AR -
(2) #¢
7 DNA B4k 3818 » % MR B F351 47 118 530 H 48 DNA 1 o PR ERehig
Bl F K3%513 95 8E5°C o
(3) =
DNA R &frd "B &+ hil 3 B4ais % DNA 488 23 4848 o B IR el
Bizdfxt DNA REFF o 3% PR R df ¥ R EFF1 2 F & & 24 DNA 5 #7k

B o

T opE R & pF ol 4 & & (quantitative real time polymerase chain reaction;
QPCR/QIt-PCR) #.— 78 7. DNA ## £ s ® > 2 & £ % 4] 8 15 = B & fedaly £
Je (PCR) tamkic Af R &> 2 HURIFERAR - AR B ~ B~ - % &

:‘@ o

gPCR 2 ELISA ;2 4p+* F] % $ichiie ™ DNA 4= 3% Hi? 3 £ FIR SR
B B GEEEETREL o RAE RS Tk 0 § 5 RAET i €2 DNA 5
Bf W PCR F peri (7 o XA L2 2 X @R EFRY FEREPIHRTR > T

Hq
5

)

i 2Rl SHck B DNA v £ ~ B R & £ #ic (copy number)# 4% 2 39 B

15
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[59] -
3N E AL S SERRAN B

VIR AR AH 2 S RERR AT EN T ELE Y PR E o TR
(mass spectrometry, MS) i & d = BIRA 2 D3 R FTEAITEILE HRE -
Bid A2 ARG ATHS R T 4 (Matrix-assisted laser
desorption/ionization, MALDI) 2 & J§ 73 (electrospray ionization, ESI) - 5 & » 47
Etdoo TREE BY L en i 7 R (time of flight, TOF) 2 &+ f4 (iontrap, IT) »
g Rl = & v f&fa(triple quadruples, TQ/QQQ)# 5 B 241 * o i % € £ #
fe te & & B 2 F oA B /1R 2% R 4 & 47 (High/Ultra performance liquid
chromatography, HPLC/UPLC) = #_# 48 & +7 (gas chromatography, GC) » ** 4 7
SRR R BRI EIT L E T R R PRI RETEAET
@R fes\ o ¥ & ks 8 UPLC-ESI-QTOF ~ MALDI-TOF ~ UPLC-ESI-IT ~

UPLC-ESI-TQ % /s %£[59] -

B FRMETHRAIT Y TRoF - k7 2 h e 70 g peij i
B FRAZ MRS RAGIED FHRY B -RFN 2P FTRLIEZ &
6 W FORE kA 47 B o BRI T AERRORIR A S A SRR B8 A 4

A2 MPRE IS drhied Bt A e Bou R E AT B BT (G

i

Fobik hstn 3370 B GAFEDRSER 2 @O 47FE 2 0

HEMAYT S BESCR - FTHREE© b AT 1R (limit of detection,

k

\‘—J:

LOD)# = & &2 (limitof quantification, LOQ) = ;2 4p vt i % %8 <~ ¥ &2 »
A g 2 R oy - RS (PR R E R R
FHEMOLELLFE S RHA NI TEL 2 BEFEA - Fod T2 M AU

16
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Tl g BEELISA Fengact e b - o a PRSP ERERC] 0 FH
PIRAR T2 39 T - B o Bl Uil Jgdk AT R e A B 710 3 PRt
&3 4 0 2 g B I A (protein isoform) o g kR B R Gk ATIT A E AR
B* 2EF BRI o R AFA R A B2 2 E i £ 38k

P B FARE-FUR F e A Foid 4k 4E[59] ¢
= %35

1. BrE&f

+ & 5% ZRERYE (Actinidia) A TR S 7 SR o REFET G
FIPRAEFLI A LG AR BB R fLRREY RANY We 2
1904 #pr s R A fd+ By lslited jf o By AfE5 7 WAE & (chinese
gooseberry) » F1H E Ak iffr g 2 kp P R[63,64]c A WS H R K KELL B
B oA B %2848 Hayward T 7834483 08 4 (5% > H 3 1920 & 1% o
Hayward Wright 2% < & f (Avondale) 3 % # E 1 &k o >t 1950 & & = & ff B 45
¥HBEACIER RFERMEELRFY > ANic Y 2 SRS
(kiwifruit) 4% #% & 1 & % [63] - »* 2000 &= pF§ F +# B % £ # ‘Hort
16A° (ZESPRI®) 3l » % 35> o0 $ B & 7 5 B p Opeg « 3 5 3% 5 B R30
FRAEFEF D GER S PR FP 2R FH P AEER[64] RS
T b EF Lhs BB SR E R FEETY Actinidia deliciosa "Hayward® £
T f ehY EFREE e Actinidia chinensis ‘Hort 16A°, (ZESPRI®?) o & & 1+ 2 H s 4432
fa:% 3 A. deliciosa ‘Summer 3373’ ~ A. chinensis ‘Jintao’ & &5 fiL# £ % & 0 A,
argute > 2 4&¥ i 3t A K+ ¥ 9 A eriantha ‘Eriantha 96’ 4’Eriantha 114°[65] -
(1) # =R ¥R¥#E+F* Actinidia deliciosa "Hayward’

$246 Hayward 2 %9/ % 3750 2 [T Asenitdo S 4 1§ L 5 R
hd ¢ BEFRE R SEFP IS oK Y e FERPERPSST G LS

TS 0 kR B4R A 4 hd A [66, 67] ¢
17
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(2) * EREF* Actinidia chinensis ‘Hort 16A’
R % Hort 16A” 225k 47k HE 4 Rdyenithd fLa T

(beak) ;o & FEF P ReHF I SR > & B0 kF ~BS - Fhpd R AP 0 g
54 # Ao arA [66,67] -
2. A AHEERR

31980 & A S H e T BB Kot oo E Ay BER Pl AR K %
wiee 40 FECEF EFFAL 2017 #H R FEEc £ F 5] 42,019 o
M T E S 124701 F £ A RS @S FKRRT §EL 169% 0 5
AWLFREF S L AR ZRASET B2 % 24 L o MATE S 25
M RESRT G RO G B JHATS S L AT E Y - BT LA
oo AMEFEC BEER A ARFNL AR H R R ERAZIRET -
3. ¥RWE

BHEFLAREP I REFE SR PP R ETEFRABARAR LS
BAHR 7823 C-EK-ER ¥R F o -Faz2 iy 2
(phytochemical)[67] - & &£+ B % e § 7 b & L_F ot ds s ~ % 32 2 aht
P4 5 B 2eK0s[68] o RE G % AF 4H B RV A M eSS
LR DA e B B R g v "EFEE (HDL-C) 7 2 ~ B " SRR {3
® R d-v "L EAE L & (TC/HDL-C) 2 = it i *5 (TG) 3 £[69-72] > &2
F Fem ek o AR U a o R E[69,72,73]c RE A H R KT F AR
gtk o Pk R L F ?ﬂﬁ%ﬁ;nb fi= (angiotensin-converting enzyme, ACE)
B e 469,72, 73] o H ¢ A R % v Flesip it o B §Tes g ook ey
B OF ML MBE I A RERBFF A RQE7] R B B4

FRRNH AN i R4 R RN A

T

4§ v enip 2[72,74] & i
EFFP SR AEAFRETVROULIFIRE AR NF LTINS R
B R A BOEF(X AL 2 EEF)Y R OR bR HURMR EE LTS5,

18
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76]
A¥R*

+ R AR

\F‘b

Bt 2@ RAE B R R0 BRI RREL RAETT]
A FH 54 5B R EE Actiniding b - AL mkvRpk bod B FALTIT 5 8 R
1A > Glhop Fai AI[78, 79] ~ Ae P A K2 S HI[80] o kS P BRI A
actinidin -k fZ»c % 827 4o f A AP E papain - & f A AREE FIEE SR Y €12

Bodoo 2 @R RRE 0 PR RE A M pE 2 bromelain ~ & % 2% ficin ¢

3

4o ok farek g fo2 actinidin & § g 2 Z R ALRRE T E AL P G

Oh
1'3-,-

‘HIFL?"}J‘”*’#ﬁ#&rﬁmf’}j\é“'kiﬁ@i}i[fﬂ] 4""?14’%‘\'14#-’-’1:9“1 %%

.}'—

e

CEE R L =V LR

F U RIS R N T’?I{L%&Kﬁ’ﬁ%ﬂ%%&sblﬂa BOIR G2 D o
pAlr AdEdR e s B Asie L H B R iATF b3 40 1981 #£[83] 1 4 & =
ST A ARERRL - cFREERZFAREINT A F[84]+ R 5
ErE A Y AR L WOR LY VTS S RESCC ¢ ) SRR e U OF = Bty
vz F[84] c Hp ke P U RAHNZRE B B 2T RRIF S A

P2 RATH o 5 B R BRCEL 2L T H - 2 g WiRE T E 2B b

HEH[85] o # B % AT fFFITH - RATKF Ji (monosensitization) 2 £ H i AT
A4 R E g (crossreaction) » i & 2 4 2R F R2ENRR G IEME IR
[86] -

B2 f ARG T OIRE CNEFA TR A S BRSO 2
HEEEV AT LRk (384%)[87] - A Lz W ¢ F B % @A A il

W Rz AT A #c[43] 0 - B AR A T T ALY > B

Fem

SBAC R R AT A F L 8 BA[88] - % A S SBACEE FF LD AR

o+

% 42086 & FiEAc A v ¢ BB kAT A 57 X (27%) 0 L5 L
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A AR R -[46]c A F B R EFF RA G TR AR
EUROPREVALL # 2 @ » kpikgZpbippr e w2 ma {2 A4 ke
AR REATFE B T R EnP Actdle & ~ ¢ s A EH R R AT

HEEHER T A A AR R R F AR 23 R RSB T G BERTSARAD
B Actd 8 fem BRRIEF P XAE ok 0 A RESTRA L Actd9 > @ Actd 10
G P EFE Y L bR E 2 B AT R [65, 89] -

AR T R ERRAETREIRT A b KA - BN B L AR
FTiEFSFEL A T ZRBARAS B REBEOP R RTINS
(prick-to-prick test) » 2 4% v #-& B % 3] 4 5 Kk agid (Hortl6A) ~ # Ragid
(Summer 3373~ Jintao) £? B i Ac+ (Eriantha 96~ Eriantha 114 2 Hayward) = %

M L2ZF £+ 2% HortlbA 2 #iT2 %% £ % Summer 3373 & %4 8 %
Hayward #p ¢ $ i€ 2 R Azt e d @ 47 340 joat il (food challenge) #x3%[90]-
+ B S@A RN

+ R EEAARPRY R L Efﬁe WAtk et et B ¢ (WHO/UIS
allergen nomenclature sub-committee) 7 13 f& > 4 %] 5 & 2 ifs d-v f= (cysteine
protease) Actd 1 ~ % B # &v (thaumatin-like protein) Actd 2 ~ Actd 3 ~ fa 4= L 2%
Viefig F-v fedrd] A (phytocystatin) Actd 4~ 4 & % % (kiwellin) Actd 5~ %% ®
fin f= $r 4| & (pectin methylesterase inhibitor) Act d 6 ~ % "} ¥ fy fi= (pectin
methylesterase) Actd 7 ~ -+ 5.3k i AP B - % (pathogenesis-related protein, PR-10)
Act d 8 ~ #ufs F-v 5 & F-9  (profilin) Act d 9 ~ 2b4 & |55 B i ix 39 (nsLTP)
Actd10~ 4 & 547+ 39 /= 3448 B F=v (major latex protein/ripening-related protein,
MLP/RRP) Actd 11 ~ 11S zk 3-v (cupin, 11S globulin) Actd 12 2 2S % %% (2S
albumin) Actd 13 -

(1) Actdl
Actdl 3 % meviefsdov 5 » 3 EC %35 EC3.422.14 0 AL+ B %7t
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2 actinidin » &k p »* 4 A A F-0 fF 7% (papain superfamily) - Actinidin z_ = 34 3
e 7 H- Srdale 2 3y = B EAEESS BEHESE (domain) s oS & S
23.8kDa @ % 7 B 5 3.5[91-93] - Actinidin } #ci® & 2] 3=v > BT Bt A
2o MRNA @ > L3 3-d 2 7Rl % % B4 BRI (3.9) Zdet: (9.3) 387 [94]
Actinidin 2_ 71 pH # 8 (pH4-pH 10) AT & - BAn§ B - & ek faag
vefe (Lys) 25 A2 fip st o i 4E[77, 95, 96] - Actinidin 3 § 22 478 & X4
R AL A ENF R ARG AES SR FE - RATF R
(monosensitization) ¢ # ¥ — i i a7 & [77, 85, 92, 97, 98] o . § FceFT g ¢
actinidin #4524 B % 5T & F chi & A R[97-101] -

Actinidin i+ % % 2 % (Actinidia deliciosa "Hayward’) 3,7 24 3¢ 7 £ 2
50% > @ &% &% B % ¢ (Actinidia chinensis ‘Hort 16A’) B|4p % <[94, 102] - #
Bl SRR O R actinidin A Y R & 0 S 4] w2 ik re ¢ [94] 0 H i
kpHAA~BH Y ETTEE R L papain RIEDR RIELE RIREL Fv fF o T €
R ER A wed T RAAF7] T EFPIEES v Rro 2 Ak
DE SRR T B R4 8BRS 8 Gp EH41[101, 103] -

Actinidin 24 28 M FF A RAAM P HT LI G2 HES 232 E 528 %

=3

A2 EATF 2 R FWE[77] - g F LA 4p ) actinidin EE G E R
Bk f2[104] e H 5 £7 7 B om actinidin ACiHES 2 Y by L IRBE (S 0 1 REH
FE i A i T it 84 ¢ 2 Fod [105, 106] -
(2) Actd5
Actd 5~ f & kiwellin o2t & % ¢ B 5 - G R FFET LS

PRds FAA2ABEdz —[107]0 4 £2 8 %9 75 a2 kiwellin £

2357 BoX Eended T34 oKiwellin 5 4 189 B #=fl it & 2 A 7|2 61 %
=% %5 ¥ A 7B F (sequence heterogeneity) - 40%z2. F-v A~ + 161 BLix B
bz prawph (Tyr) & esxps (His) #7B~ & [77] -

21

doi:10.6342/NTU201802106



Kiwellin 44 2] = 2 B 2 T g42% ¢ Kissper ~ KiTH1 ~ KiTH2 ~ KiTH3[108] -
Kissper 5 — £ 39 Briefifez s34 5 > VA B v atpme x &tk H A
722 Kiwellin N =35 39 Breflpi A 7= 2 4p F o Kiwellin % kissper z_ & Zg4 »
kiwellin (5 i8 Thr 39 &2 Thr 40 fF *x4g %7 @ A& 4 Kissper - Kissper ]+ & 5 a2t
SROFEEEFY P RELG FRRY TORRE EREEY 5 T R BEY
i 2 32[109] - KiTH 2. - & 52 kiwellin 5 5] 40 - 189 4pfe » jils% + B % ¥
v drz KITH & Kissper B8 <~ Gk o & —*ﬁé_g‘_i—% NOF R e B
Kiwellin 2_-k f2m %[108] - m KiTH 22 Kissper »*§ &% 8 % ¢ ® & 24 05 P3| -
FEBERA Fs a2 % 3 £ 2 actinidin % A F MM A S gAY (-
7@ 7 actinidin i = kiwellin -k jza & 2 KiTH - kissper[77, 108] -

Kiwellin ¢ 4% 8 % iFac g F 2 IgE ¥R m B2 B & 4pin > §
A g

*‘rm

2 ikt FrRRRIGES LGS 1% - Rk p BH B %05 4
+ B %2 kiwellin -9 > & ﬁ T AL A ‘}Fib”’rf%i;‘ » H 3 F 3 EELE 2 BT G A
Wi T AR E IQE B R AT o KITH At el 5 IgE & & A~
+ 0 B % o Kiwellin 7 i 7 7 "5 IQE & & ok -2 im0 & Kissper Ak oK f# 18
* KIiTH + & 4 ; Kissper & £ ¥ 5 T & - B IgE & & Fh iz >[77, 108] - @ ¥
FALHER PERRESFRERET PH &) T AL WP SRR R
B R R AT ¢ ZHEEEIQE hE Sp3 EF o @ ¥ AR TR
3# (skin prick test, SPT) # R+t 29 B+ R % EacA v @ » 3 8 B (28%) ¢ %
Kiwellin 2 4 15 45 &[110] -
(3) Actd11
Actd 11 5 - B 17 kDa &2 = #ApB 2 30 o> AN G H R E5B4 ¢ 2 7
B A BB AL R T BT (doe Y AIE) AR M[111] o 22 Actd 11 B Al
* Bet v 1 ®2% (superfamily) i £ 540+ 39 /= 3 4p B 39 (major latex

protein/ripening-related protein, MLP/RRP) 2% 3 # % 42/ «4p i {2[112] >
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- B4R M 3-d9 F (pathogenesis-related protein, PR-10) 2% (Betv 1 5 # ¢
- B) 7 REAR DB P[] B Betvl A H M ESCR Y B
R T e i il e AE RS A Actdl1l ¢ iR @ A & B &> p-loop
tq8 (motif) & C =% (domain) F[111] -

4t Betv 14t 1gG ~ IgE % & chifz? > GluUd g1 22 ¥ £ &8 hd d > A
His MLP/PRPs 4p iz » Actd 11 &2 H is Betvl FihiEach v & 7 45k 4 Act
d1l #r4] IgE 2 & Betvl & H iRt 2 4t 4 » 742 H &2 Betv1 gt £ Lk
Ao 2 BB A R el e R X o Actd 11 AR T Rl (SPT) - B
& H % R R e anjgcg Pl i# (double blind placebo-controlled food challenge,
DBPCFC) ~ & # % 2t/ (immunoblot) # ¥ & 4 IgE & &1+ - Actd 11 5t 3% 4 Fr)
Betvl 2 H af (Maldl~Coral) £ IgEz % & - @ Betvl ¥ :£ 3] 100%2_
$#Actd 11 & £ sk F 2 IgE #r4[111]
o~ FEEE
1 # 2§ A2 TR
(1) #H>-3+ ¢ # W (eXtracted lon Chromatograms, XIC)

B HE 3 LC-MS # 2 =& 2 5 BPB3 5 ¢ ¥ E (eXtracted lon
Chromatograms, XIC) - #d 23 e MS 45 02" & ¥ ficdy > S0 R R0 ae =

Beph ATt 2 p RS e RoXIC 2 k% B RS G fha 4% 08 A

\F‘b

2%
(2) FE =3+ TRl (selected ion monitoring, SIM)

SIM & Jd #Fdy 3¢ o KT EP BTN P RS R 2 % Fle
Bl4% % SIM 2 j24% % — o SIM v 42 2454 e XIC L 4 457 0 F1 5 MS it 433
PR 27 L L mF kB ETUr TV F RS 7 URRRY AFE

SRR L LR
23
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(3) EFE#F BE Bl (selected reaction monitoring, SRM)

SRM 3 24535 sV ek e 4 & B * >t = € » & 41 (triple-quadrupole, QQQ/TQ)
WHE L o By AR FERME P SRM AR A BFE A4 BT G
PR GER Y UTRERR SR RT L F R RET LA BFE G EE
Ap2 EHEMHEF T (dutycycle)™ BFla v E g et E o472 o
PTEE 2 WEREF BT RS R e e - HEERF S TEE
(transition). # ] k3% ¥_673.5/534.3 -

(4) ®ZEHF BE R (pseudo SRM)

Pseudo SRM #& # % 4y it 2 a4 4 5 12 (linear ion trap, LIT) 2t QqTOF % #44
A BRI PR B BT - B g R AR R o BEZR RS 05V & SRM AR i o

HAHRA A 25 T SRl VAR B 4 2 SIM-

(5) % £ F B Z B(multiple reaction monitoring, MRM)

"S

;gcj - B SRR ITER P hia Rt § BEE T ed L Bl g
LR A G R PER e > Wiy W RIAF B SRM BEER o gt 2 E A R K AT R L
LxEMp P BERELG (R OERM c SRDT T SRMMRR LG FE£F
BE R MRM > #Ra b LG FIRESCFFERY CFHME ¢ ¢ 22 (IUPAC
nomenclature)#+# * (Provisional Recommendations, August 2006)[113] -

2. SRM/ MRM w2 ifd

i F B R (selected reaction monitoring, SRM) 4| * = & w &4 (triple-
quadrupole, QQQ/TQ) z it kit T &4 47 - * SRM ¢ % - B&E %= B
TR A FLEE R R BV TP RIS N Y T 2
Wi %= Briahpl* FRREZRY > deRlac § BERL A PTEARY
Bl X AANIERNEPFFRENSERAE G AR Fe Bk TRIH D

PR Er FEHFERE 2L EF BRI ERDT F 5 2 i E
Hoo B s A#H D23 F-QQQ 5 12 SRM & 471 7 ¢ tesk 2 8 0
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B o SRM 22 4Ff N e i B AR BN 2B 2 2 - 1
SR ety P pER FHRMF RO G B (dynamicrange)dh < 1 T e i 7
SRM #jbeit 43 (RIS AF 30k 5@ ehiK 3 B 3w o B BB R Ry )

L F £[113] -

v RR[L1A] ke - LC x stz UV HRIE 2 Fas ko B fR| 2 5 At 1 i
2 F/ACRGTE2 10 B o ¥ MRM 7 @ RIF] 2 £ 5 femtomole 2 attomole
PRz 225 Fed ELISA ¥ 2 ppm 3] ppb # F[57] - ¥ - é/l?e[115]
' & LC/GTOF & LC/MRM - {5 2 ®#c & F *0 % 4 10 & o 2 ge[114]4 45 2 5
W AR etk AR HRHERIE T ERULS Y G 12 dppme 2 f"<[116]/v\1“r =
4 iEach Arah2 2. i pH&*I2 2 &A% 5 5% 13ppm > Arah3/4 2 i P&
U2 L RARTA Y5 12 37 ppm e ¥ E[117, 118] 4 45 7 AET R R I 2
e 9 Bl 2 0 ipl4E LA R R4E'TA B 5 32 0.25nM e < fx[119]4]* LC/MRM
ASLHE PRI MR 2 PP AR 0 ERHRLE T E &4 W 43 0.01 3] 0.03 ppm
% 0.01 7] 0.1ppm 2. B = 21 P P 7 %M MRM 2. 4t A ¥ ELISA 24p % 4 3 {
FﬂWPﬁéﬁﬁﬁn%%ﬁm%ﬁﬁﬁﬁﬁaﬁ%k%ﬁﬁ%%&@@Qqnm

i 535 SRMIMRM Bie s 27k 8 S0 T8 A 172 18 54 T4 52 B0 R

LC-ESI Quadrupole 1 Quadrupole 2 Quadrupole 3 Detector
precursor ion selection  fragmentation fragment ion selection

® a~ SRM/MRM ** QQQMS z & 17 o #cip A 47420 47k sod s d o § - Bu fah g 22 7 i
GER SR RGPS > R FE RIS AR ATEES T EF b N E D Br iRl A it
AR G FER o MR Z Br i} L BRSBTS > ¢ RN ES BRSPS > WY TR %
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=R
e
S
S
o
14
N
!
A
(]
&
ETIRS

B H A kavErkade VA R
A R TR R REE > @A THRAFIE A PEIE o 5T N E
FERAFZRARFBRE DL BB Y - B33 2 Jovk =3 f-f 2
i BT 7 e iy g it P R i b A Aple i TPt A vErat K
hodew o

Bf? er o B AR A e R (R MRS R SR A

i

1928 R AT 4 P e e it T SR b ] B 607 32

Bemod IR SUBL[L20] ¢ 17 3 )RR S0l R R LA B e B
A4 D RBHRE R PR S rK[12]] o
(1) #3#E3z (metabolic labeling)

e Ed FP Al AR R RS R B Y R e 4 £ 2
AR e F L2 N L IS e g R AT (**N-enriched cell culture
medium)[122] & 'w*z 35 % 2 v A fe 4E T = & 1% 2 (stable isotope labeling by
amino acids in cell culture, SILAC)[123] - * #HE 2 5 & & 2. B4 43050 53 lwve
J’?ﬁz’ii&%% P L etk &R £ AR R A T AR AL g T
BAE Pl et HIE PR TG ke oY RIIESHRSS Y
e AR B E SILAC 27 s £ 2 B Fai2 Y B 2 o A

Hakgh i o Ba[120] -

R FEFLONLIPAS G - LR RED ASHELR Y R E A P

VoA R FAG A kA r AR AR BT AR Ep L

FXRE G FPLABHER 2 3 BB AN EER A2 A etk o

i, s U] 0 2 SILAC 5 6] *t - B ok B i iz ke (2
£ 13C6 z 13C615N41‘¥.':—€&L gi};‘k) R

i, 2 RXIBEATEeSR N E S FFR L DT RT a2 & R E
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ok
(2) pr# 2 &3 (enzymatic derivation labeling)

A P L S Ee e fgr PR SR R Bedk 2 ab (v 82 o Hod s
8O e BE GIu-C AR L & B 180 2 5 B - T F avbrkiiae

% N[124, 125] - pr A Mo ¥ oo Fif AR A LK Rt s o R

[
=
-
T3
éﬂ

WEARY BT FlR ARG AR P TR AR Y P E R R
R F o Rm B BEE XU R F RS o AU v R 2R @ 7
fprrrsz fRizid 54 3 FARK 0 iE € i S Hdp A 47 ehAF fe 1 [120, 126, 127] -

(3) 1 &4z (chemical derivation labeling)

BRI 964 BF fihem s QAT S Bk R e d F

\F‘b

[121] 2k m v w2 v et o gpoeps (lysine) £2 L skveps (cysteine) z- 4 i 4 o
NEZRE 2 B HAFF AR F RAZEGH LA T EHITER
% A4 72 LRE[120] -

a 11X wevip:plgaE 2

L ek iRt plaa R 2 HR3EiE e & s A fo & se Hor (isotope-coded
affinity tag, ICAT)[128] % 2 » H {s 74 125 e0iE 2 2 > dofliedirP2 v o &

BA7 11 [122,129-131] - H 8 Frd AR 2 FHE ¥ £ 7 qF BN i S R
[132-135] 2t ¥4 =¢ £ 38 7 & ¥ 4r & (Michael-type addition) » &[136, 137] - ] & X
BVRRL G PR AL ICAT 2 AR B 2 2 2 7 B ¥ R 0 LR o b g st
FhARAR RS T BROEL R ICATPE ALY LT85 7
BRI IR D o f mZ AR EFSAZ TR LA (splice
isoforms) [120] -
b riggript plear B2 e

r19kP N 2 oRpL . evRA L PR fREiE 0 ¢ S B kY TR
& (the isotope coded protein label, ICPL)[138] ~ Ap & 2 H 2 &£ F = % 3
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(isotope tags for relative and absolute quantification, iTRAQ)[139] - ¢ Z§ 5 & {&5e
(tandem mass tags, TMT)[140] 2 ¢ p&/3% 38 p& f* (acetic/succinic anhydride)[141-
144] - @ £ § fafig (isocyanates) s £ 7 § fisfin (isothiocyanates)» 7 4% > & J& *
[145,146] - ix & 77 1% ° pEiSiG A 2 & X dg (Schiffbase)f ffd § /24 i 4o
BRF R RYRRL 2 etk T A1V [147-149] - R FT £ -3 B jiw (isobaric mass
tagging)*tiiik t BT R Eenfhie > F R H AT A R - RO W AMIREF
62 2o BRI AT B R H P R FRRIEIR 0 2 0k e 4R
HiE2 FEITRAQEA { E- HH AP ZREurFIEgd Ak
VAL RI4EF 2 fRieiE A BE G BiRie e B o I oo pRam R )1
2 yvRfi i € A4 A B AT R 0 pl2 { £ H9ars[120] -
Rt FiRgeid
His b FReEe I 7 F LIRS C S fORp s A A IRl 2
pl4aZs fL I8 (7 fig 1Y & R[150,151]; * 2 3CRRRL (Y PR BRRLA 2. B-d o 5 e (B
elimination)# ™ ¢ ¥ 4c =t £ J& (Michael addition)&3z » & % & * ¢ = Fifg it 4 §
(ethanedithiol derivative)[152-155]; 2% »* f AL it 34 PRy Fg o iv B dplt -k v & 2.3
A B 5 B 4225120, 156] -
(4) & =922k (synthetic peptide)
pim ke £ 3R R BN TR R BT c Py - KR A
AR LE* 222 0 % AQUA (absolute quantification of proteins) [157] - = i
- HFTE I Ea LRy RGN RN AS PARRY T2 S
AR F R E oM 22 W E S Bk R A xR e Eleke FL A
5 A T E R A IR e mﬂ“}F"*!’WJ‘ e R S F &Y T o P
A0 G A S Ttz nF o Ak TRz s 20k FHAHITEFTA B

LA R - A0 2 B3y 2 2 E[120] -
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(5) &1z £ (label-free quantification)

EEFERY V- 52 2-m ke g2 (label-free quantification) & thze <.
RapES %’%E‘ W IR E BT RMELE RS LR E G P RN TR
B RS B S BR R %%“L“ Ky (TH ARSEY cipfz £ 3022 017 ;ﬁf

RN Y LB TR e VETE IS £ 1L R S ]

2 31252 XICs (extracted ion chromatograms) » iT & J P£ 4 3t B 347 & chlicdp @ ¥

ek

BC kit a $EEREL5E R W [158] » = 2 iz A4 LA g%k R
BIE IS B S AR S AP R I BRI Y T krke
TR G A Sk AL et K He[150-161] o e i 9 B 5

AN

L% FLHET A B R &\#;ﬂ']ﬂ—f?ﬁr HiBXF B v ’F‘rm4ﬂ]¢}ﬁ)@ﬂ?
CEEE RS TS T VS S L R REY TR ST
PERF R RR E)E BoEkE 2 B [120] -

B X ARgEE U] G mRge Flut B4R ge 2 Ap vt TR Bl oA e R R
G

CF UKL A PR R T A E R BV ET R E Eeid
® e fi 4 ) (dynamicrange)e Zm 2 Jp & 5 g H 4 k2 4
A A 2 Bpgfd 0 £ 2 F ko #[162] -
Z PRk mF R

- " AR =& ez (stableisotope dimethyl labeling) > ~ f£= * A 4kze
(dimethyl labeling) ~ = = 4 it (dimethylation) ~ & & 4+ = 7 f it (reductive
dimethylation) » # % ** 2003 # ¢ Hsu % 4 % ! » *g BdRE A P pEe H
i Bk ? fg (CH20/CD20) £ 7375 N = &% ik pl4d e-"e gl 2. — BRF 25 =
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# % 4k (Schiff base)£ 2 § 724 i 40 (NaBH3CN)B 253 = &, - &g g1 o
fEr Bra® R+ - 7 Al @ (dimethylamine group)4c® b » & #4725 N 23 %

It IRFLPF S F s ¢ HEs2 B @ v (monomethylamine)[147] e

)oJ\
X X /Csz
X=HorD
R—NH, or » R—N (1)
NaBH;CN \CHXZ

Wb~ =" A g ez F R [147]
(1) Az igHim2 5 FEHFe

TE P PEARE AR 02014 & WU EARN 5T TR -7 A
o % 2467 kR 27 fE (CH0, CD20, ¥CDz0) 11 % & 67 I i £ 2. § #»
& 4 (NaBH3CN, NaBD3CN) i & 752 7 # = ¥ # 4L 3 (2CHs, 2CDH,, 2CD:H,
2CD3, 213CD3) » 254 + £ 4~ %] % 28,30,32,34,36 Da > * = 2 s *t - 9 %
® G RIT BT 2 Bev T S[163] - @ % 2013 # Zhou % A 4% ) Rk R S
? 4L %52 (pseudo-isobaric dimethyl labeling, pIDL) » # 4] % *CD,O/NaCNBH3
£ CD20/NaCNBD3 2. %2 & & 4 w] & 4 213CHD, 7 2CDs 32 » ** MS/MS Pt e
PR TR ERT LA %‘r?}l%’%gv) RBPRFTRLTHFRR AR AT T 2
& 2. 7 £ 4 K5 (mass defect) » ;ﬁ EIBEE R -7 AR E[164]- Pk F e
? fg 3% & (CH.0, CD20, *CH,0, ¥*CD.0) 1 3 A /g it 4h3E A (NaBH3CN,
NaBDsCN) » ANfle b > A REPBIARNB LT HRITTEF A E
Tl pEA A A AR
CEERE € TTES T TS E R

b2 A7 e 2 R AR. AR D AR (in-solution) ~ &+ (online) ~ ¥

(on-column)[165] -

i AP (in-solution)fhzeiz B fhiek B> HEHo g P 87 > BELZ T TS

(s
Bl

Frgrkenilie i TR ER e F B S  ERKA (SPEE)E 5 i
30
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l"i’_?ﬂlffﬂ Pf’wa‘) ’Hir'r" T LT Fl\.}‘f—;‘ —\{"f ;A "!‘ifh LC-MS 2 = iz ; ¥ &
f12DLC|\/|S°d,4—‘_L,w,—’f§"’"}5W¢ *N’»-@Fﬁrﬁi*ﬁf”«i“‘f?bg I

R RIS T8 o % “&@Mﬁiﬁ%éﬁﬁﬁﬁﬁﬁgﬁ

F.

g B2 ge v g7

i, A (onling)teieiz HiRse F > CI8 fffig4? » » LC-MS st » &
LoV ph it N HREREEREFAITR RS A A REFRL
H B o EBEE T B LC-MS 2 2 FA K A4 LC-MS i (FpF ¥ - [166]

ii. g4t (on-column)itizi % & F4p % B~(solid phase extraction, SPE) & Jig*+
SPECI8 g rtitfi > fhBhe 7 S MBI L | 2 R FR
LA LC-MS 2 jE i R e &2 w Ao s
7i2{7 2D-LC-MS- 4485 % & SPE J S F R F I REFE T

(B —vARTF - FHRrii B
SO AT R AR LR PR EER PR I P

2oofRge s el [ HE R oxF 2 R FFIA o HRie# A T ¥ o Boersema

EAFEN TR -V AR R T EAF R 25 ug BT L T
W01l B Ak BiEAHAe iTRAQ 4p+ i 3% % o fhick iRk -

w8M A& P A it F & (in-gel digestion) 18 i& 17 > X & 4e 3B R ks
A - SRR P EZ B F R[165] fEieF RiliEE Bock o F BERF S
5 A AT F kS 23T 100%[147,149] - i * A 0 Flo " AR 2R
o2 AW A 0rrk N sh 8 doept R4l > AT R ot KRR i RS

it e L ek Viefz 2. ICAT Ap vt R33F 4 o

SV ARET R AR R R EITER YA R KR L
Bofe lI G A2 R F P B HSUE £ 2003 £ 2 F7F ¢ 3 BT Lk [147]e
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H g ke Ty 29205 g3 MS Rl 47 feit o &7 SILAC 4prt a0 &7 & (8

i RE ot Rt TR € LRI A T Y 2 B0 0 T 30 e Lys-
CRiz>r'p QAL 2 YroRfhobeX= " Afhie2 7 JEd B g3 b Ring kil ?

ﬁé’rﬁg_, & e e VE PR 2. ?ﬁ—% i 8 4 ggjﬁé%ﬁgﬁfiz R pEe % i’ﬁff&_#}é&

||

#B % r14)[147, 165] -
(4 - xRz =FHEEzL

ST AR AR FIHE L OREAR AR T E BAEREZ 0 A
15 & 2R 4 [167-177] ~ #3 fm v 57 5 [170, 178-183] ~ #4741+ 3v A4 5 [178,
181,182, 184-198] ~ pE 4 i 3= F 484 [168, 199-203] - 7 %4 Bz 47 7 [195, 204,
205] 0 @ * 2 2 P REEC S s wie o b it Atk [191, 206] ~ fw [207-210] -
% &[173,195-198, 211-215] ~ + %#[204, 205, 216-218] ~ & & [219] ~ % #[220] ~ st
4[221] ~ £ Edn 4[222] -
5 f1* ¢ Ak eFHFE2ERE MRMEF7ERRhz 88 zE

8 AT R E‘.J&Tiit%};;ﬁé/g’%?—ﬂ%ﬁé@c’“ﬁ%?%%@%&&%
EAE G RA T Y BACR By TR Bl B[223] 0 & 5 22 ik

5 BT 2. B T E[224] - Koeberl % 43t 2014 & w i ¥ i3k piE = ~ 3 %03

% FErc- £ 47éh SRM/MRM S 4128 2 2P 5 4 /8 ™ 718 B M 45 p [57, 118,

119, 225] -

i P REERE F Pk (signature peptides)E & T oAt 4 S OEPREH IE 2 X SR
LC/SRM i i i1t i o $H A SiE 48 05 2 & 32 b4 - RGeS A
HI)TIEIRTHOP AL F AN IRATY R gREF T HE

PP E B A 8-19 B aaz B o LC/SRM if 2 iRt 2 BB iE e
FEARFARTHEESL QR A EF AN IRATY ARG RRFRT LR
Mo Rt is & p i, P AV A RNV REIRMS FREL AR
282 B GE G0 i 5 KRXX & Z_XXRK £ > 8L 5 7 « H ¢
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miIGAF S 5 AL IS ARZ YRR Bldrd et (F RS ER) S T R
(i )~ 2 P2 vz g e (9%F )N 52 /™ % e
(pyroglutamate)[224] -

i HRE B f AR A R R R RO R ETRE P ERKRER D
LIRPBEHRAE o 1F RS FA N FE DR/ RS 2 F 2 ARG R
WEP ST TR & 3 b E ez N ik SR g e
BT O PRLE AR A L ET eI TR 39 ke
~ AR o

i, JI* £ dy F REFH LT 5% RHBEHFAOIRE T R - B ELT g T
Btk g BRI A -

V. B R ECRZEFE S HFRA R BER - v o

ARG 2 7 A i F e 350 QQQ-MS 2 MRM o5t iE = & & ¢
AR ZGHTRT oo 1% 27 A g fRie ik {8 ke ke A

T 2 AR S Bgd RSP AR 2 B RN AR 2 0 B R

$HEBRERREFSHTE
A~ FHAVETRLFPZ

&0 BACRT i kp A REST

=

kP F RS LA T AR G R

\FF'
#

H

X FEe R RAERT SRR AAZFFIFEST o Fl AL
WEAR B ML 8P R T R I kR R R AT AR TR
HETREHITE ZPHFLIEY - BAY LR PBRE R T @R
T B E[224] - " @R BRRGEPHRLAFT YT E- B oS

3B 2 [226] FERRZTRF AR 2T ERF TR LS L MBS

_§_
i

Kikz Fo FED-A A A F1E R 3 F[227-220] Tl H B 2 F R ik
Adr 8 RATHEE PG R BELARY T2 T3 G 2ER - P

SR E R L F R RS Sl R P BATT G A 3R
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HAEE T AR UL B I HNFBocS § B A el B[230]0 %0 6 &

4

fedl PORMR R/ R R R 2 R TR PORS B Rl
AL R D hg R A W] 5 B0-75%% 75-80%[231] - Picariello % 4 = 2% & i 7| # rx €
¥ R ¢ * %A (detergents) 2 #icH| (chaotropes) it if 7| % 14 5 BTk 3 [224] -
i E B EERE P 1 iE ke %‘rq\g_f~; TE OV L E I R
F1[226] « 1T BT e AT A T L Bed HRES2 W IR I o

1. = & o @-7pri2 (trichloroacetic acid — acetone, TCA-A)

Z % © f&-p /iR 2 (trichloroacetic acid — acetone, TCA-A)i & % = & ¢ phiw
WG TEBERAMEF Tkl T B 438 % M0 FE R 3744
(Fv B ~ 0B PR )2 A0 £ B X4 2 % o Ippoushi 3 4 7
(Prunus avium L)% # & ®-¢ it h Pruav2 2. 2 B8 S H 2 &84 ¥7 0 i &¢
FOATEE LR~ TR PR PR R 2 R F[282] 0 ¥ - R AT# e
(Lycopersicon esculentum Mill.) » B i85 /n NP24 30 F % P $£[233]> 2 ¥ - |
Alresk#s (CapsicumannuumlL.) % #=+ (Solanummelongenal.)? PR5 3-¢ &
P #%[234] > = B % 1 * lsaacson % 4 3t 2006 # & 112 = F ¢ f-7 fr 2
(trichloroacetic acid —acetone, TCA-A)i& {7 3-v F 2 3 B~[235] - Korte % « i¢ * 44
BApRIIS kPR AR S Y 20k vk T B R R PR
B R TCA-AmHKE R BFL R e -2 74 5845
Z_ 1 & 2 [236] -

2. F¥p kv T3P (phenol protein extraction)

F P39 B 5P~z (phenol protein extraction)f]* ¥ = % 3-v Fi& 7 X B>
£ prRRAE T AR - T o @Y RS AT TCAA 2 Apin > B B
50 japE s (e A X Bk it TCA-A 2 3 [237,238] - Pavokovic % 4 »+ 2012 #
2R G WV RCEF s 5 B2 8 TCA-A £ 3t B. wulgaris w2 &k ~ M. gracilis 2 S,
tectorum ¥ % 2 F-v FEEE ¥ iz 2 ¥ 4 % 5 1.081+1.019-0.966 mg/cm?
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% > TCA-A % 2 53§ 0.444 - 0.229 ~ 0.137 mg/cm3[237] - Houston % % 12 4p %t
ZEHARL AT B 10 EBACRE A Y00 Lee & 4% 2010 £ 4k 2
Ff~ (phenol) %P~z i 7§ & 2 F-v 2 % P~[238,239] - 4p i 9 Martinez-Marquez
% A 41* ¥p5/SDS i# it 7404 (EriobotryajaponicaLindl.) # F-d FE B~ &5
TEPPY iy Cp LAz £[240] - Song F A BRI FEEEE Y
% (Fragariax ananassa)z ¥-v H 52> # 2 MRM #5582 8 &5 ¢ %7 % ik & °
FTREAESM 21 a9 2 B 1 3|[241] - Sayers ¥ X 1N GE {2 B AT R IEERE
ITRTCAETRZ I HREFESHTE TV RIBEPRH I P 1 ER (BE

P SRR R R R EE S 1 F RAOR A T 2 e

[226] -
3. &3 &1 (cutoff) ik

3 20k FiBigi2 (molecular weight cutoff filtration) 5 4% 4 23t~ /| 2
BRI A S B (e B8l A S (R T A BT ek 5 o Faeste ¥
AR A fEAEY AP F-0  (Anisakis simplex) T g g & &¢ 2 G T E 2 o
HPBS 5P-g p ¢ Fv - f 2 10kDa 2 2t i (cutoff) g B {7 it » & =
HRAEAEAEL (BRTFAFAART AA) SH RN FART A
9 [242] - ¥ PR T LB EREL L HE 2SR L HERR oo f
v (a-lactalbumin) ~ B-5t 3% 3¢ (B-lactoglobulin) ~ asi-fit 39 (osi-casein) 2. T &
20E o Bl Tris BR3P A 3 kDa 2 F i pBRAHRSHL > B
2 AR EE T S TIR A AR FRETA S B % (M ARE CHAL) S BRSBTS
d %2? “fER o TR RS F A S4pve £[243] - Heick % 4 vt i * ELISA % e
MRM = 30— faiach (23 F 24 B % Pipv s 2 i) dpl2 it 4 o
foiiie * kSR B B Tris & g 3 P~12 38 (7 3o F 8 14 [61] - Parker & 4 1t g

BAIHERAESY oW AR ZREZRBE R REERBRE L0
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kDa z_ 1t 3% i B i (7 % B2 [244]-Locati % 4 %8 5-¢ 2 33 % & (Lupinusalbus)
A& GET R0 AR B A Tris & Rt 7 F B A RRARIUIK e o 4R

F % 1kDa 2 i i i g B {7 44 it [245] o

4. ;E_!/l
Hi 22 e gET FRAEFEHL 0 §ARES 2 AL 2 o 2 gk
[246]%t 3 X E£ ¥ = faF9 &7 T & A 17 > 17 PBST buffer i& {7 3-¢ # % P~ - Resta

EFABRFE 3 e (Lupinus albus) 2z y-33 % & 3k =9 (y-conglutin) % P &2

~

7

|

IS
7%4

Efeg T g 2o 0 TrisBuffer i (7 v FHE L 15472 2 5%

P

fed2[247] - Posada-Ayala % * ﬁ%ﬂ—'ﬁéﬁac‘ K xiEackh SinaliEiFeE

LR AR R 7 E B RS fLie (7 3G 1 [248] -

1. &3 ik 2 FEacdfisg

B % %5 Z;x R.424c ¢ (International Conference on Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use, ICH) &= Q2(R1) % & 34ih 2 fé &
¥R ehA 47 2 2 FErn o A W) 5 #0935 (identification tests) ~ 7 i 4 2 E 5%
(quantitative tests for impurities' content) ~ # % 3 L& &2 (limit tests for the control
of impurities) ~ & 5-# 1 = & 2 2§ #F% (quantitative tests of the active moiety in
samples of drug substance or drug product or other selected component(s) in the drug
product) -
(1) #w9|#3% (identification tests) :

FURE D DL Rk &Y AL B el %’gv} otk S R R [
BOOFHE R CEF R )RS

2) #» B z &2 EEH%H (quantitative tests and limit tests for impurities
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content) :

g 2 B2 PREAT w5 TERHR VL R% T - A% v it %
Rtk RIEF o B sk T or g 2 ol o
(B) F&d i3r2 T g%

GEAHBL P DL EREEY ST o e B 2 R R AER AT
P2ARSmE R R B A ST ARt RS G N H B

AR ERL A APl PRI B R A A B S kel 3%

2. AR ik 2 gment

o

I EY IR PSRN AN Yo

|
Fﬂ}
- \1,

.

RS REL AT 8 5

DR SRR T LR B A6 RERT S E 0 R E 8 R

Mtedh » 2HFHRF D ZZGT P2 L5220/ SRR 2T St
(validation)fs i@ #* o 3 {72 2 4o
(1) &7 FF

A ERT S M o~ E S E f%i**“ BRHENI P - BRAPBATESK
%A o ICHQ2RY) Y B2 2 FREY EP P2 B oF 5 B4 2
BB A E2 S0 Sk S E B R R 2 80% ~ 120% o
(2) % - 1 (specificity)

E-PIinRafH RSO AT TR A L4 IS IR
FER K A AR AT N E RS ATL S0 SR
FAZO RS PRERBHI BR-RigR>PEZHREFZT I RESFHT Y
B GRTEERILE 0 L RPER AT R LT RP TR LB
(3) #& & s (calibration curve)

ety P T M2 B > B 2 P ER - BRI e RS EFRER(G S
Hre ) REwEFS AN 2 ApH R BT 099 feir Y FRIFIRR B LR
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BRI FIN -
(4) ®rR (accuracy)
AR R R A F T2 BB AT HE B (true value) it iR X

S e BenfpiTde R o BAER 5 P L ARFLITE 42 (trueness) o

-L:'?‘

Lo R B2 FRIP ARSI R AT R o P R A v e

3

(%) 740 B ¢ 42 L E 4o

2 4R 2~10 B(& FRlF 2 F )L 2
MER o Rt®S E A HI o L5 EAF2 iRl o @ ICH Q2RI)*
EHREERLFE 0 iR E P EFERRS 3 BARERE &S O BHRE
(bl4e : 3 BER & BE4)

i R ST ER R B e (W) R AT A

r JE %6 [F (ppm) = 4L % (%)
>100 85 ~ 110
>10~100 80 ~ 115
>1~10 75 ~ 120
>0.1~1 70 ~ 120
>0.01~0.1 70 ~ 120
>0.001~0.01 60 ~ 125
<0.001 50 ~ 125

(5) ¥ % A& (precision)
HoRE AL ARITNERTHE TR RFET2 - e pEE

2 APt AR R o R BPRABEBR PR EF 2 HhE FAZEPERTHRET 1R
ARG FHEARTRR o RAEL Y - kFRIE 2 %R # (variance)
% ¥ (standard deviation) & % £ % #c (coefficient of variation) % % 7 -
MR 2P @ 35 €47 (4 (repeatability) ~ ¥ B % A& (intermediate precision) 2 £
I (reproducibility) » % 2 & MEEH F o
a T4t (repeatability)

EAFH AL R NS AR ol (TR T R AR £ ARAE SRR
38
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% & (intra-assay precision) £ 47 (£ ki e - F R Z 3 - AN FARER T 20
R BES UERE e
b ¢ F# % A& (intermediate precision)
PERBREARIRZIPAHBR GNMF- FHRIRGFERER TR
AP I AP AR AR E R TR RS TR o
c # ®1iE (reproducibility)
PRMALFHRIFRERRE G ARFHRIATERHZ 2 TEZRES

AR IS A
=) .I'Z‘&J;]p o

i

R 2 R RE SRS AT L 2 RS N LG RR 2%

I
i

# % 4 ¥ (certified reference material, CRM)i& {7 5 £ 4F 2 & iP| ° i A

Ik

B2 TR 2~10 B(& FRIFZ FAIE)D > 2 BRR - Rk EA
A LT 5 £AF2 R o A ICH Q2RL)? R REAF LG > ik E
GEFERERC 3B RERE B OB MRIE(HA 3 BRA L 3 EAF)N R
Bk B2 100%:8 {7 6 £AFRI T o RS E Rl RR B R R il (CV, %)

g o™ 4o

i BR HE(CV, %)

R % B (ppm) A PR E A AR
>1 10 14 16
>0.1~1 15 18 23
>0.01~0.1 20 22 32
~0.001~0.01 30 » 45
<0.001 35 36 53

(6) =z &+#&*T (Limit of Quantification, LOQ)

TERVLZ A2 PRI E Y B EmASHRARAZEMRE -
TREEUL MG EF TR 2 hdgo PGt PP E@EAF Y -7 &
e T

= .

i BREEEI(M=7)5 6 H N MOER B S( B REL 15 B)2Z 2 B
39
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o BN R A (s) o
LOQ=10s/m; m: % EHR2 L F
ii. gL/t (signal/noise ratio, S/N ratio)

$F R ERP L MER RS S AILS A TR Y FRId R 2
B 3pat =10 -

i, Rt wRFRFLWERES A eF 2 4P LE Lo
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-~ FEIHHep

S EEACRE S 8 FE 2 E R RAT e ek ¢ T A R AR R

375_);;} N u;»c;i‘g’%;éi N2 1@3& R ;#3?*{9;%5;(%,}15'\2‘4@)6 3 ﬁgﬁ_%?

(o

WAL LB R E RS AP BAREIL R LR EE L8R

BEET G R VA G L EAR KA FAE LR X AT L4
B R ETERRF AR g S REARPEE R § 5
FROFIL TP SRR R B R o p R E R

P d s Rena 7l LA 822 ELISA 25 5 4w BeREF* 2

e dpg d &2 2R L e F] ELISA 2 2 APl w2 B4

“J\\-’
Vw

A
A PFRUTREE I - s x E A4 A By % FPONRME RN T o
AR EAAEAAI R B3> GHEESE S Fle 1 iEf7:3 2 @R 4 Jf#;i
RIPRAT A AL GEEES > 2 ER T NMAERE Y o2 T &
T2 ARV e p R A F R - BAERARTF - Bin
oz " FIERM2ZRER2 L RFL2eY PRI E RS @3 H A4 2
SR LB

WTENETH G A2 EATR AT P B HANE - B AT Y &
¥ & L4 B b

ELISAZAp 5 2 (B T2 23 PEA S BESRZ N4 T ) R
ZBEFY ORPFALSPTRT L R T p R R RS G

PP RS T R R ARG O A TR WAL
B2 kB G FI AL RR S TS LR R LR LA -

AET ] A S0 E a7 T LR R Y 2 & SRR A e

doi:10.6342/NTU201802106



B S Bl o Fl R T2 B4R RBEHA B E 0 F g
FHEL B GG A S A TS B BEEE S A
FALARA P FAT R FRT 2 0N R R B oA o
HERCG A 0w ki G F AT L A TR AT A TR PR
EERCR 2 KIRARE 5 A B g AR A TR S A S TS e
BRI IR AR B KRR AR 4 R g (S
B LR AR £ ) D R e B e ERRLES » FIR 0 A 47 pE
# 4

l"'l\

FPRBRATHRODRILHH 5 P PP RETRLFAL MEA R E
BRACH F 40 >k R B R TR ok R L BB ST 2 (A
frengrldt s E AR R AT 2P - kA S R T RM O R E Am AL
FUFRLEFEHOHI R FK G R L EAR TSR -

TFAH 2 R E? FFHT B S EEELEEYRAM AL B

P BRI R DAL TS RSB R 2

L
At o BB R LAREREC REZ - > AL RA T LA S RER - H LS

REFERZ KFEARRTILZRF2 Lo " BT %= 7 A
&

=1
Y
T
(\‘.
oy
=
e
& »
[y
~my
Y
l&...
ot
®

iz ¥

S &

e
Tm
E
‘L_‘_h
}Fﬂi
1—3
_\_
m
‘?s:
&x
N
=
7%
3
i
\4
g
ke,
o
ke
o
=l
kit
o+
b=
9
Wi

A Fi‘#f#_

FLA 230 5 - 30 LR AR ST gL 2 B SR 5 2 s
Faiadi= 222 B $ 2300 1 2 bl BJEHH B X B2 B8
PN LRAREDAIL LB E R

Lo EF chded THEZ? ERNFRET5 2B 2 ERA 7 AT
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‘¥

T2 G0 FERZ O IHIREIEAFEFREE R FEP2Z 2 2R F
PFRE S (FEFI PR CTTHMFLMEFHEDE - B 2lce 3 5508
BNFBSRRESFEB2 3 kPR EREFEPF  FRBRAEBRT
CREERY S

2. R IR I M e PR T 2 7 A fRfe BRI R O R
TR L LB RN dd i L B e g A2 E R (SDC

Urea) £ AR o FEA A T RRieE 900 ¢ § e AR

T%

Ll A RS/ R
FoA AT R 2 SR
Loafr2pzaze 741% QTOFAffeds FF A%t p SR (Act
d1-Actd5-Actd1l)~ %3375 (AD1~AD5 - AD11) 2 iE4% o £ £ ¢t & &
A IEER s eS8 QQQMS B 75 AT F S B Sl e I s & A krk
EETEE LIRS 2 EHE ) AR TL Sk 7 EHEMTR (con voltage,
CV) ~ sidi 7 % /& (collision energy, CE) ~ % & 2 2 14+ 3+ 2 g% (transition)
4o

g~ Ay g2 LC 2
SRS RS

KT eomisL 22 LCP 2 HREB MEFRERE -F A
FeE JIH & ARie f SORIRIE S SRR R I i fRze £
TR R G BN AR -

2. 22k ICH 22 BH 7 Nz BPRFLIBIFER-ZEHHEIN

M~ Bt st R RIE T 2R
FEMA AR RIEHH R EFERRIEE

RS ek (R BB ARSI A CR R BRER R
BHLKBRERIESE - BBRAFT B FLBRRES!) PFAFFREAS
FTNAETEF LA HE B REFT IR E 2T FH R e

i“"ﬁ‘ﬂ'@"g Z_ ‘gjgﬁo
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AR 2 o = A 2

— - 30
rAREATR Y 2 B4y & LC-MS &

1. Fifeds (ammonium sulfate) pEp &89kl 5 A @ 0 ATH 7 0 o4

2. APS ~ Dye reagent ~ TEMED -~ Polyacrylamide F#p Bio-Rad Laboratories, Inc.,
USA

3. Acetonitrile ~ Coomassie Brilliant Blue ~ Methanol ~ Tris-base f-p Mallinckredt
Baker, Kentucky, USA

4. Pierce Trypsin Protease, MS grade F&p Thermo Fisher Scientific Inc., USA

5. Sodium cyanoborohydride (NaBH3CN), 95% purity p&p Alfa Aesar, Haverhill,
Massachusetts, USA

6. Urea £ p VWR International, Radnor, Pennsylvania, USA

7. 2 @ 22 g Sigma-Aldrich, St. Louis, MO, USA

=~ FH

1. MR 3w 1% AllegraTM XR Centrifuge F&p Beckman Coulter, Inc., CA, USA

2. \ortex-Genie 2 p£p  Scientific Industries, Inc., USA

3. PB-10 pH meter pp Satorious, Goettingen, Germany

4. 178 -kix ¥ Water beths pp TKS, Genmedika Biotechnology Corp., Taiwan

5. Mini-protein 3¢ % /% % *uptp Bio-Rad Laboratories, Inc., USA

6. % i+ ¥ Water blender p-p Royal Dutch Philips Electronics Ltd., Amsterdam,
Holland

7. Waters Synapt G2 HDMS (Waters Q-ToF system, hybrid quadrupole- time of
flight mass spectrometry) > & % %+~ it & k30 FHETH P TR IR E

8. ELISA reader EnSpire 2300 Multilabel Reader pp Perkin Elmer Inc., USA

44
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9. Waters ACQUITY UPLC-Quattro Premier XE MS (MLtraperformance Liquid
Chromatography-Triple Quadrupole Mass Spectrometer) > d & 4 < 5 2 #75 [%
BRTEREFLFL Y oL

=~ RE&E3Z

+REASHITE
Q) &%;
PEAHAREREE CREAEE DL T BN R BAESRLRRE X B E
zoko eI ERR 2 A2 - o MRIEE (citricacid) 3 LR T pH >t 2~3
oo RER RS 28 5 65°Brix» e~ 15%2 37 % A%%¥1
S TR N AR o
@) %3
PESHARFE R BEEE I AL R lemPa P H A R R WA
* 2009 A &> s uuE b §2% (60°C 0 850 mins) AR &4 i 50 AT 0§
fe B TR e o
(B) %k %+ #EE
PEBIARFEL B FBERE LA T R BEARS SRR B
FREEAFLESORFEF ST 0 FEP - B LBRAT (HPP) %1 B
150g %L x5 3 K9 B3 %4t 873 8RR ST (500 MPa » % & 3 4 48) -
e HPP agZ 2 % JF R » 200k 28 A 39 TEB ) B A&
S B 1500 %R K s R KR AL 7 B AL (65°C 30 4 48)
B B F I SR 20C kM FEFIEFEE D FEE 55 0%
SR OU ek % 0 HPP AT g BB AT S B % R 2 S R iE A e o

FREFY TER
(1) ¥p3v FHF B2 (phenol protein extraction)

Fis gy FEE 44 'Q)'EJ([238] HEBE - FBEER T RS
45
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Rt P~ 150 %k 2 15mL 3w g o33 g 4o » 10mL 5P~ (0.9M Sucrose,
100 mM Tris—base, pH 8.0, 10 mM EDTA, 0.4% (v/v) B-mercaptoethanol 50% (v/v)
phenol) » *+ 325 & F 20s {5 » ** 4C T 1472 & #$2 4= 30 mins - .~ (3,900 g, 15
mins, 4C) 4B~ ¥f k& T AT 50mL g ¢ o 3080 ¢ 4o 0 5 BAEFE (30 mL)
0.1 M ammonium acetate/100% methanol » Z i 6 & -20C T = (X > 16 hrs) -

#oo (3,900 g, 10 mins, 4C) 1 2 " G oo A4 r 20 mL 2 -20C, 0.1 M

ammonium acetate/ 100% methanol ~ 80% acetone %2 70% ethanol % £ - =t - 12 70%

ethanol ## #iikd> 2 1.5mL g g F @ o Bapw g4 irn 20018 s
(21,1009, 15mins, -9°C) » 4 % 1 i = £45 3 /i 206 © 11 F 5 ST R

Fm Az e 4 r ImL wi3:3:% (9M Urea pH8.0) -

(2) B2 FpFv FX B2 (optimized phenol protein extraction, OPE)
FREEPE T R R RS 0 b N R F B S B 15 QR S 2
% F 3 15mL g g o A 3ps g 4o » 10mL X B~ (0.9M Sucrose, 120 mM Tris—
base, pH 8.0, 12 mM EDTA, 0.48% (v/v) B-mercaptoethanol, 50% (v/v) phenol) » **

FETRYF 20mins o g (3,900 g, 15 mins, 25°C) s B~ phenol % I #7750 mL

BooF o TAFFEH S L 0 BT 4o~ 0.2gSucrose M AETA A 0 £ FIE
BHEEZFERP ooy d 4o 5 B84 (30 mL) 0.1 M ammonium

acetate/100% methanol » & 7 16 & -20C T B (X > 16 hrs) o B~ % - = B4 gt
(3,900 g, 10 mins, 4C) 6L %t W gher B A EB PR K,fj
ARl B TN R SRR L A R e N i A
B4 » 20mL 2_-20°C, 0.1 M ammonium acetate/ 100% methanol -~ 80% acetone %

70% ethanol % 72— = o 4¢ » 0.1 M ammonium acetate/ 100% methanol pF+ L %

S

S NZHFRPZHESFSE N T - F P 4R o 11 70% ethanol 45 i
B3 15 mL mcB g ¢ o #pcB e § 443 200 44 (21,100 g, 15
mins, -9C) » 2 ‘% c EAF L TR DIV o ME TR W EITK A ¢
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e~ 05mL wi3i2% (OMUreapH8.0) » FH wia {s 12 ImL T8 54 » 3%
R RIImLPr RACRASF o

(3) #E ¥p-F%v FHF B (micro phenol protein extraction, MPE)
FRELHFE PAFHREEI A R T R R R R B 100
gz % %??u RSB L %5z 0 B~ 250 % §¢4c » 75 g Milli-Q water 4 % s
BE SRR 10092 kR R BEL S R DB 1009 2 R o Bw
¥ B2 5 (v,éft TR ) e xR E A EZSR PN 0079 &2 15 mL
PR Y g oo WHRs g 4e 0 70 pL ¥ 7 (1.8M Sucrose, 240mM Tris-base, pH
8.0, 24mM EDTA, 0.96% (v/v) B-mercaptoethanol) % 4 » 100 pL 4Ffv & & ¥ =%
% oovortex @ HiRfring o #340CTAF A RF 20 mins > A& {8 vortex @ H
Riri=3 o g (3,900 g, 15 mins, 25°C) 52~ phenol & I A7¢ 1.5 mL 3w ¢ o
T A F B AR o v e M e EAEF RS R RMAE S 0L Bz X EB L
A - F e g P e r ) 5 B4 (1100 pL) 0.1 M ammonium
acetate/100% methanol > 2 i {4 %-20C T # % 4 - pF o 33 B~ gt (21,1009, 10
mins, -9 °C) {2 ﬁ: o A W4~ 800 uL 2 -20°C,0.1 M ammonium acetate/ 100%
methanol ~ 80% acetone % 70% ethanol % itk & m — =X » 40 » PF £ F i pcds & »
#o (21,1009, 15 mins, 4°C) {s 4 '*,érti AT - A ME ZICRIBPE TR
30 A 4B BT A G A TR A

(4) = § o g¥9 Foukiz (trichloroacetic acid protein precipitation, TCA)
MR AR T 2 F R ET GINIF N 2T FFAKE (AC) T o H
BZ5RIFFY e R F P40 2 %R EBOmML s g P F A~ 25
ML TCA E Bk o >v-20C/k4a# % 1 - v RERG § 2 RkA
& © 12 5,0009 4°C 2 i g 30 A4 2 f i o e 10 ml Ak AR ik
F-v vAik BB > 5,00094°C 10 ~ dadp 2 i AT IS X o U E TR
R ﬁ:ﬁ: T o #F-v w33t 15 mL 2 tank buffer ¥ > 5,0009 4°C 10 » 434

47

doi:10.6342/NTU201802106



s fg Kb R T AT Y TR o

(5) miphdtF-v FiwAkiz (ammonium sulfate protein precipitation, AmSulf)
#-2509 # B &7 a3z 250 mL B e (L00mM Tris-HCI, 2 mM NaCl
and 10 mM EDTA) 12 & F 355 1t - & i p2 Jaik 4< i (4,500 rpm, 15
mins, 25°C) B} et r ERph AT (ammoniumsulfate ) I 4F{v o Frfid 44 » £ 14
i B s 2 w 1] ammonium sulfate calculator
(http://www.encorbio.com/protocols/AM-SO4.htm) 2+ & » > AC# % F ik - Fo
(9299 g, 15 mins, 4°C) fz f LA+t 50mL g ¢ o B2 Fov BB A E
#%477% (200mM Tris-HCI, 20 mM EDTA, 2 mM NacCl, 0.8% (v/v) p-mercaptoethanol)
PR ts e » E47 R 3kDa) ¢ #E47> B R (956 K EFXFRIC 4 )
b e R A kAR ImL £ #E530-80C %% o

(6) ¥v F@Z B (salt protein extraction method)

S R 3 [249] % 079 4 F 22 B R X ¥ 8N =% p o2& 007 mg
polyvinylpolypyrolidone — F 12 ;% g5 & 75k ¢ F7 o 4e » 1mL 2 2% (0.5M
NaCl, 10 mM DTT, 2 NaOH # % pH83) % /k# 3% 1 ] p¥& < (16 000g, 4
°C, 10 min)B~_t i » *+-20C %73 ©

3. %9 Frii

(1) Bradford 3¢ B2 &

#- Bio-Rad Protein assay dye concentrate 14 -k f## 5 & - fic AR R kR
0.05- 0.5 mg/mL [ - -tk s 2 0.05 - 0.5 mg/mL #F e 10 pl & &2
B gt~ 96444 ¢ o4 » 200 uL #- :8 2 Bio-Rad Protein assay dye concentrate
FE S5 L4 PlEAE BOSNMM K E o

4. 30 Bl

(1) SDS-PAGE

FUBHAE Y P T5% P IR IR B R Hzrt s FE

i
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%7 AR o fel 12% running gel {5 B PR dER 2 Mfs? @ 23T E Ade X
methanol #-% ik BT o FE = = » T@J% methanol » #- 4% stacking gel i » 3
%@’@%&ﬁ’agiﬁﬁw°ﬁ%%$’%&ﬁﬁ%’%?ﬁﬁﬂﬁﬁﬂﬁ
7o BRT A S R B BRI YR BT AN P 0 5~ tankbuffer > i1
rMrE o FRANRE CBARTAEEET  MAITTIR 0V BEFT A Fi
=2_ sampledye if iF stackinggel & = runninggel * % > BI¥ L 3 B 5 130
VaFeEraie Az SBMpgl T304 4 £9¢ 12 CBR stain
solution 274 4 o F A = = {87 “ff 2 & > £ 2 Milli-Q water 2 destain
solution i9Z & 2 # B L FP » T ¥ B K KT
5. %% Frf ik
(1) RARFHRE> 2
a BULRERAFTRRPM % FY prd-s Fif 2 (optimized urea based in-
solution trypsin digestion method, Urea digestion)
R E H P2 F0 k&Y 4o 05mL wi3%% (9M Urea 1M TEAB pH8.0) »
FHw e ImL 284 » w3302 R ImLEPy kg g g o &
F=d Jin %1 9M Urea 1M TEAB ' it - i€ 3o Tk & 750 1.5 - 2.4 pg/ul
2 e B 10 uL 2 v Fip Rt B A F ¢ o3t E ¢ 4o 0.6 uL 2 100 mM
DITZ# ¢ kA& 5mM> B> 38T 30 ~ 48 38 R BEAEE - 4~ 0.9 uL 500
mM iodoacetamide 3% & ¥R E I 5 MM R £355 (5% 3 8% &30 4
G020 AR T L sk repg o 4e x4 pl 20 100 MM DTT % Bo# kA& iE 25 mM & § ¢
FRT L0 &E B R FE R o B3 % 4~ 182 pL Milli-Q water #- urea k&

BAFEL LM T dogd vk Jod i 35 o 4o » 2.5 il %% Fd e 0 v

$ Fod fF 0 G E Y 20~200 2 fF o % ¥ 37°C T2 300 rpm R FR & A
16 /| P& o
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b Ak &K= 7 A
iR T AR H I 4o r 8ul 2 4% (VIV) P e (CH20) » £ #e » 8l 2
0.6M § #24 it 4 (NaBH3CN) » % *>20°C ™ 2 300rpm Z iR & 1) fF o 4e »
32ul 2. 1% (VIV) % "k bRk o 4v o 16 ul 2 P pe® Jrg KT &
MAEERE R H AT o B8 UL 2 R EIR R I AT E S Y o b r 4l 2 =
kR 5 25ug/mL 2 p &% 5 (AD1D -~ AD5SD ~ AD11D) » % {8 20 puL & &-%8
fi e
cC AA %?ﬁ&‘fﬁﬁs
A w4 100% 2 g 0.1% 7 ek R T g zip tip o B~ 10 pL 2w i3 R
FEIBGRZ K o 12 ziptip sk &%k 30 X 102 ;kﬁggu B 212 0.1%" f
kg d) ziptip ¢ BEE O BB T R T BB S Ko MTEALS KT ME Y F 2 20
ul 60%¢cz # 0.1%® fa k3% ¢ vt 20 =X > 12wk d) 338k o 40~ 180 pl Milli-Q
water > &3 220 °C Fis F A 47 -
() % s AT H AR

B F R RTBRMA LT FF B v i3 (optimized sodium

deoxycholate based in-solution trypsin digestion method, SDC digestion)
WEFE B2 Y &Y 4r~ 100 uL 5% " § ".5pi4p (SDC) 50 mM TEAB
¥ ¥k o 4c» 1uL 500 mM DTT 50 mM TEAB buffer & &% DTT k& 2 5mM -
B D Fev B DEOAE BT 30 A4 R s o 4o~ 8 ul 500 mM
iodoacetamide 50 mM TEAB buffer I &% IAAJER T 35 MM % > %8 % &30
A AB I ALY L e vRAL o 4~ 6pL 2 500mMMDTT 2 8% kR 5 25mM » 2%
10 min 2 % k= Y & R o 4~ 885 pL 50 mM triethylammonium bicarbonate
(TEAB) % i o P~ 35 uL 4§ &3 i X ATACR 3w F > 4o r 1S pL p R SR e
(2 AN R BEEPR 25 ng/mL 2 E v BRAe) o 4o~ 2.5 uL 22 0.1 mg/mL % F-v
fr o B3 37°C T 0 300rpm R EEFH IV F KT | PBF
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b s e AT =" A

Jiv s e~ L5l 2 4% (viv) P g (CH20) o iR 4ris4e » 1.5ul 2. 0.85 M § ##
@ f- 4 (NaBH3sCN) > % *+20°C = 2 300rpm ZF R & 1 ] pFo4ex 6pul 2. 1%
(VIV) & R¥abRger leo 4o r 35u0 2 7 P frg kTR RS UEEFEFT
2445 o 12 157009 e 2 A4k SDC o Br 52 pl 2 4% 5 ik 3 ATe
Bap g o

C o RS AT H S B

A w4 100% 2 2 0.1% 7 ph-ki% R T g zip tip o BB~ 10 pL 20 W i)

"i; N

“1} 3

IR o 0 Ziptip R SR 30 X L ERE ST g4t 0 1 0.1%"7 &
kipikie D ziptip P BAE R BT R D RS Ko MIE AL I B4 F 2

Ul 60%z2 3% 0.1% 7 Fe-kia i ¥ vt 20 = - Mymie d13er o 40 0 180 pl Milli-Q
water > G 220 °C Fis F A 47 -

6. MLEifze 2% R

(1) #HFrerafhies

B~ 25 ul 2. 1 mg/mL & = 3375734 7% o 4v »~ 100 uL 2. 100mM TEAB % =% > ¢
> 5ul 2. 4% (viv)® g (CH20 2t CD20) o i fris4r » SulL 2. 06 M § 723 it
4 (NaBHsCN) - % >+ 20 °C T 12 300 rppm ZF R & 1 ] BF o 40 » 20 pL 2 1%
(VIV) & R¥bRzer s 4o 10pL 2 7 B9 frg KTV RS EFE T
247 o 4e ~ 835 ul Milli-Q water 12 B~ {8 25 pg/mL & 8 4R 2293 PR3 7% o

7. %9 FRH# T

(1) 4fedhe Fai

R LG Rl it f > BI R E N E kR0 FRHTHP ST RE L Q-
ToF (Waters Synapt G2 HDMS, Waters Q-ToF system, hybrid quadrupole-time of flight
mass spectrometry) & 7 5 ¥ 4 455 & & 4 ziptip %rt % {3 12 0.1% formic acid/ Milli-
Qwater w3 ¥ &4k o Q-ToF 2. % B S dicbodd L Tl -
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(2) Q-ToF FH# A4+

12 Mascot Distiller 3 ichy » 47 538 (7.8 % A 47 o $8che™ ¢

Database(s) : NCBInr

Taxnomy : Vindiplantae (Green Plants)
Enzyme : Trypsin

Maximum missed cleavages : 2
Quantitation method : None

Fixed modifications : None

Variable modifications : Carbamidomethyl (C) ~ Deamidated (NQ) ~ Oxidation (M) »

Carbamyl (K) ~ Carbamyl (N-term)
Peptide mass tolerance : 0.1 Da
Fragment mass tolerance : 0.1 Da
Mass values : Monoisotopic
Instrument type : ESI-QUAD-TOF
Isotope error mode : 0

Decoy database also searched : 1

8. P EH/B LA

(l) F?'/E‘I'H‘_}g FE%&

2 NCBI z- BLAST & & & 47 ©

(2) P HRILIE S

LAFERARFLIF LR RS R A POe K IRIET &

Facility) 2 i* 247§ % 3 & * it fg 4 P {REATR 2 P {R2P5e £ S 02Pk2

bodd ?‘7}:1:

52
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9. FrcgtpRiT= £ L TR

1) %Z£F BZ R (MRM) ¥:%8 (transition) 3% Z_

a fl* Hieisa ot QUQ MS i 7 o tha 212 = 21 AR 1

22 Q-TOF %% 5 %4 &g A W% 1ug/mL 2 A3e ~ e CH0

(CH2) frikic CD20(CD2) 2 & =#+7x12 MSTune H5ViE 74749 s 47 45 % MS

Scan fic;t Ik A 33+ (parentions) 2. m/z B F A B ERAA DT BRI B

(acquire) ] ¥ PF R 2 F TP R £ FIP HF 4L 5L (intensity) o A 15 % 3

Centroid F 43¢ 5 14 MassLynx #icf8 4 47 *THEP~2 M ELT £ 47 B TR T 47
Z R REFER SIS EAREFOTRITLERADERFIR

b 12 QQMS F45if &2 1 & B 22 = % TS 3

S A HETERATR (V) T REEE T §F 1 24 Daughter Scan -5V i {7

< R 0 U FES AL Z 2 F 45 (daughterions) - H ¢ % - S S * %k

TL R EIMIT > a ¥ FRIP L TP IS B Set X LRI 2 miz o

Mass A %%k 5 = 55 F 332 miz> PSS B33 TR Emfax § 5

MassLynx #4845 7 B-2 BT &7 P R BT AT E 2 g REF R 35

AELE R T R IT 5 Aol i i £ o

(2) ARrcRAp BTk R T

a fl* w2 £ 3 UPLC TR 173 2 = B g

FE s 54 QTOF @& % 2 jnikth R > K T § 2 K7 iE 2 > H¥rikge & S8k

2 jnepER 0 g dp A G BMM fispide 2 0.1% Formicacid -k 73 i 5 inda4p B 3

0.1% Formic acid ACN 73 /% ; ¢+ % Waters nano ACQUITY UPLC peptide BEH

130, C18, 1.7 pm resin, 75 pm(ID) x 250 mm (L) - ¥ & & F|Z A 4715 2 & 73

o4 BF R e3P IR kR AR > Tz R ERRA T RY

FRY -
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Q) 4%k

KT LT =

(4) Sdp/as

12 TargetLynx #c#8ie 7 5 % & 47 o

10. 3 2 FEax

(1) QuQMS # & 5% %

#4E3s CHO 2 & &9 *5(AD1H ~ AD5H ~ AD1IH) ¥ % *H R % 5.5 e B = 21 ¢
7 Fe kB 2o0% % 0 Jk R 4 %] 5 4000, 2000, 800, 400, 200, 80, 40, 20, 8,4, 2,0.8, 0.4,
0.2,0.08, 0.04,0.02, 0.008, 0.004, 0.002, 0.0008 ng/mL > p & # %.(AD1D ~ AD5D -~
AD11D):k & 5 500ng/mL - 12 QqQ MS i {7 & 47 » & * TargetLynx #ic %8 4 47 #ic
Voo @ Sl 2 AR

(2) rercidzk

R R - EAFEEREF E 2 R0 (The International Conference
on Harmonization of Technical Requirements for Registration of Pharmaceuticals for
Human Use, ICH) 7~ i validation of analytical procedures: text and methodology
Q2(R1) kit {7 rEsxzdBe3k 3t > 1 iRk & 2 1000% ~ 125% ~ 100% ~ 80% ~ 10%
BT Jfﬂ}wﬂ‘ hviEBk o ¥ B 5 ASB~C~D~E>ADI1H 2z \/fl‘ v & & w5 125000~
15625 ~ 12500 ~ 10000 ~ 1250 ng/mL : AD5H i 4 £ 4 %] 5 250000 + 31250 + 25000 *
20000 ~ 2500 mg/mL ; AD11H & 4c & & %] 52 12500 ~ 1562.5 ~ 1250 ~ 1000 ~ 125
ng/mL> 277 BRRDZ EAFP T - RETT R RE T RHR L 8113wk

w1001 22 301 B o
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ER I FEPREPFRZY REF PN A2 30 s NpmE i BATR i
HARAZTREFPNAOAFTRY e AT By FTHEZHF RS EFRD
B# 230 &0 01 15% 2 SDS-PAGE it 7 e % A 47 » % 4oll- o Aif 1
SHE IO R AYE 2 S FRPEBE A 3 L AERARIUKE A 4405 &
TCA# ;A 647 B BE » P UHEFHRTLEF 5 3y Flad it
S o T LR PR FRARICKE (FE 3) RS BEF A MBI PG (AGE 610 7)
WG BT 205 > B iEF R o FREPEGAE 2)~ TCAZ(AE 4
frO)EFREF I RFE > ARSAFEI B TR G rRFhER N2 5 3
R0 F o MUBEFER O Z2ER AT ERCY FRERE S NHE - VT
PEFEERSG RIS RGBT R o - CTCAZRAN B 0
T pr[235]dp o AR A Rt R T o TCA 2V i w2 gt 2 > TR
FrEVRRNATLERE A AR o FERHREY TCAE -

RETESTRE S RGP R IR WL TR MG F

THETE PR 2 EBond o FBE R AN ER AR Al ¥ F S X Bk R
FREER Ao AR - RREAERET R X2 8% FR I N

6.11% 2 F-v F o
2. Fp R0 PR

FReiEz2z 3 Ekp Lee % 4 2 3 j2[238] 0 5iE 5 B Sl A

[
(\x
3
W
¢
i
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i# i* ¥ fs 5 B~;2 (optimized phenol protein extraction, OPE) - 2 OPE 3 %4 #->
FARDOECEITHEE T EFHALARAIE BEKE F RIS
(micro-phenol protein extraction, MPE) -

SR FR AT BRI S B R Bk o2 %
Wce 7 fif RAITIR A Frz PR (2hrs ~ 4 hrs~ 6 hrs~>16 hrs) ~ & B~jf p2 2
(RAART T RTE) 52 %k £ (0029-0.04g-0.06g~0.08g
01g9) ¥ 5B E R (15C 40T ) 3 PE RFHRZEZ R Y AT RSB
20 R wp R 2 iEAR g 1T L S8 ik dp (ADIH ~ AD5H ~ AD11H) - 7]
BRFTREF N BB NEA R PR Ao B R L 2 E R R
BB oH s B2 % % mmenid * Bradford $-v B % E i o ik fEiR S 2 5 Bradford
FERANIRFLELNWONAEL AR R SRR T LY EAENRE VR
AR FEAFD DL EIEBL I FTEEE o b it 280 p R4
(39 A ETR) B EHEZL ) BT QHREZEFER A7 LA

R -5 NI P
,im%*hWE%ﬂ*$w’ﬁﬁvﬁﬂgﬁﬁ“m»gwﬁﬂﬁﬂiﬁﬁ
F%AcWs T A OPES MPES 74 B % & 3d FEBEA
2.56 mg ~ 4.46 £ 0.091 mg ~ 447+ 0.24 mg - OPE & MPE 3-¢ B % Poc 5 P AE R

TRz 5% oA 2 ROPE & MPE {7 % v [ B-sck 1> OPE & MPE

<l

13

(ad

L 5%

pas)
(&Y

2B F0 FEPBoF @ * %2 € OPE % (150) > MPE &
(0.07 g) ; #¥ B~ v 5 ¢ £ OPE fv MPE 4 4| % 6.7133 + 0.12 mg - 0.4235 +
0.044mg> OPE ¥ =t v 5 d1g~ £ 2 3 F; MPE F1H# *~ £ ° > deip b2
WA E RE S A AR S MPE TS R R Rk s (T By
B Z 1R P A4 FE g A MPE &8 8% kv ﬁﬁ;ﬂ‘ftﬁ,g?ggﬁifgg
P EAF g MPEE# I il P HhBRE FRRAME -BRESZ2E
EERN S &
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3.ARMR I BRI k2 B

$i% R W% de e it 2 (in-solution trypsin protein digestion method) <& {7
2 3 SRE A S SR AR 2 S S ANLER R N L
# (sodium deoxycholate, SDC) ~ fit (urea) : i i ¥ 4E 3% 7 ¥ 2 16 .
Bhack e o ) et SDC AR gt 1t pER 7 ] PEASE B i I TR 2

EACR G R RERE TR Rl

2

4 REF 2R -0 A nFaR
HREIFPZZ " A w2 8GR 3 FTREF LR M Z e F 2 il
ARHE T A S PRt e T AR AR FRER Rz o

d A BiRicng A2 28DaZ FEAL R FAR A2 32Da

ek

E

SRR ST B RS SLRE L . S-SR W O SERT IRy By
FPATEREF - ROV ARSI E A BN We i P REiss 2 Bbrk
ADIH ~ AD1D ~ AD5H ~ AD5D ~ AD11H 4= AD11D 2. =% 3 § P2 £ & o
ADI1H-AD1D+AD5H - AD5D ~ AD11H 4= AD11D 2_i# 4 P A %] 5 1.20~1.19~
291290149 fr 149 > &2 b = M B2 F G PER LB 7 £k > & Tl
AR mE - 7 ez e ADLCADS fr ADIL 7 € A4 ki F G R
AR -

Fl* BB ko 7 AR R F R #9295 AD1 ~ ADS {- AD11 2
Heiera > FAROEIRGE B el MBS PR RN iRk > o BT AR
ADL 12 & #2157 fEle =k ez fhierad > S FH R ¢ L3 ADL jF it
859.48 jiLiE P BRI 5L 5 i A |3t b ) ADIH #2 ADID j# &+ 915.74 £ 923.75 &
PAELEL > Hyr ADL jrig b4 £ A4 B9 5 56 27 640 &2 8 F 3 B 4E7e ot i3
b2 FRAPPE o WA AL ADS 1 E U pEk R e ek o 0
R 7 % ADS j7 g+t 936.97 ujm B AEz 55 & A w|+t + ] ADSH 22 AD5D j7
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i1t 965.37 7 969.12 £ p Agau sk » H g ADS jriEit g £ A B 5 28 47 32, &
HA A BihsetF - BT AT TEPFE B~ mADIL 24 & g
VR i h e e o R L ¢ A2 ADILL j7 it 578.93 ek P AR
FWEL > o A w3 b ] AD1IH ¢ AD11D j7 &+t 597.69 7 600.38 £ ' A3 5L » 3

& ADI1l jmigvt4p & 4~ %5 5 1866 & 2133 #H F 5 Biier F = W T

STRH e TR & o ADL~ADS fr AD1L e is % & RVEram g o ¥ fhee
BrmPiait el e AL owm I AR ER -7 ARsEiE g R =2
2= AD1 ~ AD5 - AD11 -
= Al
1. PR EE-QToF4fedy FLALlS

AT PR ER e FERE Y EAREH AT AR LEF

CETHP e RERY QTOF HH &2 % 2hy BFAFRIY FLAH - WA

PN
2

REFT AR ZRpRTAR o Bl AR 2 #L - #5 - #11 4w G P R
Jo % & 922< AD1~ AD5 ~ AD1L 2/ §RFRF c AR Tl - L 2R v 8% 0 &
PRIFEF2ZEEHETHFTLT o NETARLEY F RS F0 G 523 2P iE
FRRAF 84 A% i Actdl ~ Actd2 ~ Actd4 ~ Actd5 ~ Actd6 ~ Actd7 ~ Act
d10 ~ Actd 11 - j&sBac/m @ 3£ 3% Actd 1~ Actd5~ Actd 11 iF 5 g Atk -
2. NAMIER

ERTHAITL AL FARF I F oA > FREEEMF T M

Ba &b RN 8-19 Breilf il 577 7 7 X »oeps (cysteine)-

v giveps (methionine) ;s 7 s 3 F *& d-v fFtr B85 4 7 5 4Pk a2 8L (ragged end)
RIS HOEAR B ARAF VLIS T PR AT 2 T Al R o B2 B P HREATR (Act
dl-Actd5~Actdll) s s A2 P2 R HRM L LS > Y iRE& A2 FES
ARE P 2 B3P TR £ 2 R RRART R Y 8 A 2 ARG IR

Lo BrijefiET o 2w i Actd 1z ¥ 39285 (Actd1-1) - Actd5 z %hE 1
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#1295 (Actd5-1~ Actd5-2) ~ Actd 11 2 %% 2 +7% (Actd 11-1) -

B E oy 2 R RS e P o (national center for biotechnology
information, NCBI) 2. BLAST & {79 5K 7|t 4> 2 5% 3 ﬁz % e R 2 R R
By fa o FREE4rd N o33P Actd 1-1~ Actd 5-1 -~ Actd 11-1 % 7 ERAP: Y
FBY RREERG P MR A Actd 5-2 BT R3F S 2LRERVE S Y ¢
B TR ELAARATFAL BH LSS > k- Actd 5-2 i B g g L
PRY o FIT 2 FERRIERTR L 5 2 PR Ak o Actd 1-1 &
z % AD1-~Actd5-1 4 % 5 AD5~Actd11-1 & & 5 AD11 -

P R H R A IRTARIRS dok 4 c B 2 3 P REARL B

’

6 &% AR L Uniprot S B0 BAIER B9 FAFE CBHET
B Q- TOF4ffeds FRALSY 2 REF A W4 39 FREAIY FLRM
B TR AN 2R 5 3t Actdb ¢ om KA G Kissper PPk o @ e g8 5 R &L
PR (SR AL LR RIFEL AR FRIRE S L D o
3. MS $dkk 2

R4 LAz ADL~ADS5~ADLL > $fH 7o 7 A E R = F e 0 1
e hom & 4,0 AD1 fisd b imF 2 9325 h » 5 ADIH; ADL {35 b in%
2 34P5f %5 ADID-ADS5~ADILL 7 ik gt 3P| & % H & ze {5 5225 AD5SH~AD5SD~

AD11H~ADI1ID - {1 * fhieis drxit (= e i o k2 S 8B B E2Z £

# i R4 T R (cone voltage, CV) o #-1% £ 93252 HRzeitrkz (4 0 5 4
LRI RAELGASE SR AR ALK (D) 2HmT

(expect M/z) ~ % & j= 5T +* (observed M/z) ~ #H & R ki v 2 £ & (AM/z2) ~ i&
BATR (CV) -~ &% £ 0rxz Fit 28 (Miz shift) « 22 % £ 0brx2 78
(Mr shift) -

ke TRt £ TR (collisionenergy) it~ B & P A+ 2 5E
FHoTEFHF THBA-WLp s T L~ ES ADIH-ADID~ADSH~ADSD ~
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ADI1H-~ADI1D 2. % £ + 45 & jr - # 8 (transition) A %] % (915.47 > 288.42)
(923.54 > 292.44) ~ (965.38 > 460.40) ~ (969.10 > 921.68) ~ (597.69 > 302.35) ~ (600.47
>527.74)c T2+ 3+ FH Bl hc® L - p A T & % E I ADIH-AD1ID-ADSH~
ADSD -~ AD11H - AD11D 2 % £ F #5 j# 7+ » 2 i@ (transition) 4 %] 5 (915.47
> 628.54) ~ (923.54 > 632.63) ~ (965.38 > 584.30) ~ (969.10 > 1564.05) ~ (597.69 >
466.44) ~ (600.47 > 855.41) o % B F 43 B AP I T 2 P A G FE AL L
AL AP RAE SRR F RS RAE H e i R S
% #¢ (fragment ion, FI) ~ ¥ % jm#c (Z) ~ =& 7 7 (expect M/z) ~ § = 7 7t
(observed M/z) ~ #H e R 2k im i 22 A B (AM/z) ~ #idi 2 @ & (CE) -
4. LCHRRZ

o e R TR AP AT R D L R > feE 4000 ppb 2 1R BiE T
VREBZPESASPEICFERT I S4Bt B RATRYZFREE
LAYk om0 REAERIEEEIISATE T AT Ko R A A RS
e RF TR AoR L= #1 5 ADIH2 ADID 2. % § PR 2 1.19 » 45 ; #5
% ADSH ¥ ADSD z_ % ¢ P 2 291 4 45 5 #11 5 AD11H ¥ AD11D 2 /% % P&
5 l1l49 a4 > LC 22K 55448 -
5. rd |

v+ ADIH ~ AD5H ~ AD11H % 5 &% & » 2 AD1D -~ AD5D ~ AD11D i* 5
p 152 5 (internal standard, IS) - #F #5252 % JE & 5 4000, 2000, 800, 400, 200,
80, 40, 20, 8, 4, 2,0.8, 0.4, 0.2, 0.08, 0.04, 0.02, 0.008, 0.004, 0.002, 0.0008 ng/mL -
MR ER S 500ng/mL e JEREE G2 S AR HER BG f (area) ~ P 1R
® 2G5 % (ISarea) ~ p HEE Sk A (ISconc)® 2 F g€ (response) » IS conc. 4
500 ng/mL > area {= ISarea 5 # %2 W P3UELAE A @ o 3-8 2 2 5 response = area
*(1Sconc./ISarea) o »/ *hRME mAe ¥ kB 2 ¥ficE 2 X P U F T2 HEKE
i ydho FEI2 ADIH v &5 L Bl4rWLte - 802 ADSH &
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WAREA L RA-WET o FH N2 ADIIH &t & REA L BlA-Bl L5 - ADIH -
ADS5H ~ AD11H z &4 g [Fl " %] 5 0.4 - 4000 ng/mL ~ 8 —4000 ng/mL ~ 20 — 4000
ng/mL » 7% f#k (R?) A %5 0.9990 ~ 0.9936 ~ 0.9908 -
6. = iE FEICER

SR R AR TRAGER 0 RS Tﬁé?f,z Htufe € (The International
Conference on Harmonization of Technical Requirements for Registration of
Pharmaceuticals for Human Use, ICH) =~ i* validation of analytical procedures: text
and methodology Q2(R1) kit {7 Fz»xidsk k3 » 1 (Fiplk & 2. 1000% ~ 125% -
100% ~ 80% ~ 10%:& {7 & & r‘?m’]‘ SeipBk o iAW 5 A~B~C~D-~E>ADIH 2
’T 4v g 4w % 125000 ~ 15625 ~ 12500 ~ 10000 ~ 1250 ng/mL ; AD5H /‘]‘ e 4
% 250000 ~ 31250 ~ 25000 ~ 20000 ~ 2500 mg/mL ; AD11H 7 7 ‘v & w5 12500 -
1562.5~1250+~ 1000~ 125ng/mL > i& {73 Bk R h= E4FRI T -2 L= 41w -
£-L7 Auli ADIH ~ AD5H ~ AD11IH 2 mEsc i % » & 5 425 £« R0 B 8t
Blez Tag -~ g3 a8 (coefficient of variation, CV%) ~ ¥ 4z
FoRd M B A ARNART S F iR F L AORE ) R K -

ADIH z % & s ZF A RApHREP CEEZ w4 H 5 78.9%:
65.5% » 4 W% 3t g 80-115% ~ 75-120%2 “h » H gpw T R g A g
ADSH 2 % B fidicf 7 E(17.21%) 5524 10%7H v e 5% 5 A~D(75.77%:
72.50%) 4 W% 3t A4 85 — 110% ~ 80 - 115%¢h » H &pdic® % 4 & A FAR
ADI1IH 2. $ R ¥z wycF ¢ 2 2 & E]LFL# o AD1H ¢ ADS5SH 8¢ % 5 #iciE %
ARG e BB RT R VE Ry AL B Y T

¥A-B-C-D-EzZRAHEKETZ: xf F REHKEFZ yih FU
teARE * & FIN 2 4 > ADIH > ADSH ~ AD1IH 2 % & B[4l = ~ B+ A >
W+ 1 o ADIH & ADSH 4 &) 4 Jk & 1250 - 125000 ng/mL ~ 2500 - 250000

ng/imL £ § 24 st H ik il (RY) A 5] 5 0.9981 + 0.9937 » ADITH *+ 37 %
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ER RPN P RAME o 2L SE R $% 0 ¢ 7 L EF R (range) ~ BrREA
(accuracy)~ £ 4§ 1+ (repeatability) ~ ik % = & #%&*2 (instrumental quantification limits,
IQLs) ~ ik = i ;p/4&*T (instrumental detection limits, IDLs) ~ & — 4+ (specificity) »
s+ (linearity) -
= Al AEHP R R EHRLEE
L3 el G2 $ & 5B R 2B F

BAFL2 22 3R 545 THAF Pl 28 P R RENR
ZHF R 2ZFRERZSSEFRBL IR A A Ik R i BARF R
BHERBAIZE L - BBAR? - FFRBAILE > UHESTLHRE 57
MEEBEREE AR H ATHRABS EBRARFEFZ LAY F R BT
PIA oL S AL R ERE AR R AR T ) A EFLLR
PR FARAEFEFALR (p<0.05)-

Mot irk4e1/d22 58 %457 Actdl 28 #5% (fresh)\%%?
(jam) ~ # b 52 % % 5z (heatdried Kiwi) ~ /4 i 529 * 5z (freeze dried Kiwi) ~ #2857

% /& (heated puree) ~ % #% K B i dZ % & (HPPpuree) ~ # 8 7 % i+ (heated juice) ~

B K BREIZ S, (HPPjuice)z.# 5.4 £ % Actd 14t/ 3 £ 4 % 5 0.0475
0.00107~0.0169 + 0.00208 ~0.0317 + 0.00258 ~0.04920 + 0.00215~0.0509 + 0.00227 ~
0.0488 + 0.000405 ~ 0.0515+0.00129 ~ 0.0512 + 0.00468 mg ° %5 i % %’C"E’ Fob F%
FfpteliEARis c FR AR EY ACtdLl 2B FRE B 1 AP0 A %
Frer By ichen A enpst Falgyis o

W-t- 5272k 45r1/m@2 28 %4A%5Y Actd5 2 £5%% » #% (fresh) ~
S %*C‘ (jam) ~ # b 32% % 3z (heat dried Kiwi) ~ 4 if 32 % 5z (freeze dried kiwi) -
M %R (heated puree) ~ B # KB T % & (HPPpuree) ~ # 8 % i+ (heated
juice) ~ B #F -k R EIL %+ (HPP juice)z. * 5o £ % Actdb5 Hath 2 £ 4 9 2

0.0530 + 0.00410 ~ 0.0125 + 0.00478 ~ 0.0300 + 0.00548 ~ 0.0485 + 0.00366 ~ 0.0338
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+0.00487 ~ 0.0521 + 0.00190 ~ 0.0300 + 0.00402 ~ 0.0530+0.0117mg « =+ 7. & &

PACtAS ZEHS A NI B E RIS BF RIS BT A
MEFAR A RCES A1 5 eFaEF LR H0 0% B AR
BRAF TR REFLE S F %? Actd5 7 BRIEF M HE 8 2w o il e
PEASZ A4l BT % Fde1 2 % s R R 550 A W R F MY 2R

AR RS S S S
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it

- R A
1. & ¥4 SDS-PAGE ## £ R 2 & (FH-)

VUERpLAEIT AR WK S B % 2§90 7 12 SDS-PAGE A 47 H Fv S

BLH EF 22% 0 > i actinidin 22 2 propeptide (B]- ) » &R 7 F1 5 £ BF R %4718
f2¢ F B % 30 fractinidin F4F S P EF T HH 0 F R % R0 kR AT
AAaRE TR L o RaF4rR £ 7 0.8%2 2-ME - H 3 %R R 0 & actinidin ¥
GRS 0.8%2 2-ME B 0 q A R R S o @ LB R (F- A 640
NEB2 EF L F@Ri2 A TCAZRAY YRS > PR RFLFRE L7 5 %D
B e F P SpH BV i £ R 2 BER A RN R TR G FER

3;’—1‘?:71;5; AE R EEIBRRRIN HEERE k4 H Ry ’Fﬁ‘gﬁ’»/},aﬁi

FAAFRR S 0 mEFRNL 30 TR IV R AT AR @

Pl b el ARy 718722

T o F b2 r[235,251] 7 & 7 TCA # 4 % 535 5

.\i._
o}
(\x
h
2]
o=
-
®
£k
)l
+

I I Y- 4 T Sl S U SR
1If&EY B TR T RPT AT TERERY AT A LIRS 2 T
T 5 B0 TEBE -
2. FEFRREEHIPBRFHE

EEFFEEHERRTHEHN(ER- ) #h- BHREEFEHZIP 0 F3 5
By FEPRF 2o - 2 2 v XFBANT BN 7372

2017 ~6.11~ 0% F-v § > &2 % f[238]2 4% 79.015.3-58%4n+ > ¥ - = 5
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Br2 v B GRS A S

’

%%?ﬁ#%k(%ﬂ%ﬁﬁi)%éiiiﬂ°ﬁ¥wﬁ§%1}ﬁ?§§9
7t Bradford 2 T 2 R £ 28 h9 FECFRRFLEEFT 182
FE R ECNHA S P EBEPF L REZR N R T AT A
FTHBEEEP L PSR E Y LR TR2FE R
Frid FEBR R
(1) OPE & MPE p & B4+
OPE &2 MPE # 8@ ;3 #liF e 2 5 & * 80%f fik &2 70%¢ ffifik— = » @
fe i ié * *{ﬁ::-;;iégk[ZSS]t‘ PR TR R & eSS R R AR o
FAET AR S ER BN R TR R R v‘;]?e:* E B Fev 4
LG FHEFT > URT RS TARG ISP o AR R 2 o Ip
FEoBA LA E RS DR S R R g PR R T OTEAR LR
Bl ¢3¢ ATl Beni i o
% OPE & MPE 30 J2 ik # o8> 0 ehi dop ) 1 ~ ey 2 TRz
FRFFOIGERFEBRF R AHFF T R BFRME LY
LR 28 AR 0 ¢ FRB RS AR BER kL BT
Bt R B ong o fhgeond R BonF L B R TRED X
PFFE AN FERG PV R g F A RS AT R TR AR A4 2L
FEagi P T AP TR FHERE Y TN AR G A
BR300 o3F S F R Gy FHE LD g R FLEZRARE

2 G MR ERET SRR A

I

SZTRFL - RRENTT A
e R EATAR LR ATHXRZPRLF S 3y FEP20E
X Pl 3
(2) FEHE PVPP ¥ 2 iv% Fid

FOMO ¥ 20 Dok R R FHAAETL A 2
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BRRALPEIECEAIZL AR OPE 22 MPE % (79 B I ¥ 2 55
B Se BEAR 2 A KRB 0 ¥ kAR B AR TR F Al daiRl A oK p 2 pEag

=

L EL
E 3

NEBREREKIRARTE S S RRALE AR AP B E

(a

Belde r BAE bo » EMEHS A R BT B ZRERLER TR L1
Foo B4 2T Q- LRI FRA2ET2 S 0 S RKPRF
frie r FP b0 DUk ARG A TR Z By R T R T E Mo N F Y e
ERMRET LG TR BIEFEERLAR > 7 JIR A SFAL -
5 e %&égkééi%?fﬁ_%ﬁgffk % B ¥ A7 B pF 4~ polyvinylpolypyrrolidone
(PVPP)» st s FTeoam > 2 i FIevwsog S e it &4 > R A3 b
AP RS T ETPVPP 24 » B e ZAFRAE Z FEATY RIBFARZ EF
K2 GFA o FER A D G4 PVPP B R & IR g2 T
(3) MPE Bt 28 (kFRF ~ XA & ~ 3 ER)FH
$ MPE 3£ {7 %4 /B 1 #7341 MPE 3= ok F2 ik R (R 2 )0 & ifi
TR R T g WR20CTHEERTE 0 RA I F AP §
P TR AcRF S o @ % PR 2hrs~4 hrs ~ 6 hrs ~ >16 hrs 2_ &2 %2 » 2045
NEB R0 FREPET 2 EBEIUREE R o R L IR AR PR R 5 Z_RE TR AN
KPR 0 FEPRE I A A I EFRREINNEFE A L H o2
f‘Jc[235]t‘ P TP R Sl T g 30 Asmp TR o FRESR ANrs Ll
BB2ARH R 5 R0 FEBRE > A Ghrs & >16hrs g2 e F @ g 4 hrs 2. 5B~
B EEEFHIR > T RFE 0 FURERERY 22 ST %
EHUK A PEITL MPE 2 51 o
HMPE: 7 2Bt » B9 ¥R A F 22 3B % %K > KL ad57-
AEPFTUFRERIFRLE NUEFPNAAE R cHY BT T E R AHE
Bejlid R X (pH @it ~BRBEA R ~FIT> Qi F) @ Ao

Br

(e

B2ZELBEITLEH - 2R R E BV F L F Y B S FE A

R
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FERFAVHL GRA S RELER Fd FREAFRAS I A ELRRT
NERIMEFFRF AR SE I 2REEFRE A LR B SR E
THoA MRS A2 01gRIRE BEP FT %Y #0060 0.08
g rdlies idd FEPFENRF AT BFAMPEYEFE 52 LR
F#0079iF5 R EBRE o

RFEG 2% — AR B F - Ao R EFET 0 & MPE 2 Scig i
REFTISHEREFL G o NP FIORRMA S R T RIS ADIH
AD5H - AD11H & 7 % & » & * H ¥ k@ 24 Bradford /% 2 & 7] 5 >t s i A2 v o
o FF AL S SEFU 4 > @ Bradford 2 418 A2 FACHEF A0
HRBRO R THRG T LRSS REAFEERG RN
%A 15C AL e EBiFsed v LE FERne i 40C AL X 0 &g
Faid N FR AR 2 AP BT R @ F B T i o
4. BRP LG g2 R
(1) SDC ix#r ureaix iz p 5% F—v goij i 2 2 3

BT Fed TR RS B BE g R kiR Mgy TR ER S LR 2 e

i

» H @ & 7 asrAl (chaotropic reagent) =i * o BAL P R L@ * urea iT 5 AR
FORW e e TRy FokfE 2R urea £ (B S BE T REART D B Fw
Box kA X REE o Ra H % = F-9 B carbamylation #E(S i3 45 > iE N3F S B
v B & b2 RPAE[252] 0 4o carbamylation & ¥ & i B e mF ReiE 2 N
HAEZEE AR 0 Flt g N EE R T R 2 355 30 lysine + A& 4 carbamylation {é
Mg Ry FRZAERY Pk fR @ A R THRTFER 22
ArAE Rt i A P LM S (U R 2MELSE B T 'F[252] o s F PR @ 4 (sodium
deoxycholate, SDC)** p 2/ i3 fe¥vrf St dr2 2@ @ > 1% SDC 2 M ¥ & 3
B RAD B2 AR I 2 BEATR] o 2 1% R AR T o B R iTT B2 L3
§EEL 2 R BT R 2 B ARy f O T & R Gy A
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§i1[253] -

*3) Xv

Leon % 4 *> 2013 & 2 &= § [253]'" #id, f67F I 2. 5% Fov Foid i o 1k > A
%

Py

\\?{r

FH A AL S AL

#ier vk SDC 2
40 #% ;% (phase transfer, PT ;2 ) » H 3% (72 ({ }4.3 a2 - >t 4p 4% P 3 (77
POk &™) 32 ALRRAT > @ LGRS LR o
0O R d b iR PR (AR T AT ey i
2 T3 %t 2 MRM BERS e 1 2 2 2 b B ehd 2 2 Fod shR 1
B AR AR R B R £ ) R E R - R R
EEIE LI ST N RS R R S N L
5% ¥ AR 42 [254] -

AFTF T uUrea 227 SDC 2 A A R IER T 2 ot () &
% SDC i Fljf i oed i ~ B 7 AT - 2 2 TR F%B ureas - ¥ oh A
A e SDC i it 7 PR 16 ) P2 AR 7B F]AT 2 gk[255]
Ap BRG] 1t 9P deamidation (8 13 AF o g S T AL

Wi TPl e 3 B 2LERRZE ©

>
o
i
=
F
3

]
™
Shy
AN
|
=
-\
q-\
F
3
o

]

o AR T R 2R BV ES

—\

|

o el o PR Ak IS AR L B> 4% DTT 12 SDC

b

JRORRE o FIU T IR E SRR AR o o SDC At P ik 2 (pH 7.1) T 2
R LAY EmM pEAS S B8 [256] o Ar R4~ 2 2. SDC R AR Rt £ & TEAB &
B FL o ARG PRR Sde » 2 R ELLEF TR B gt
Fé&f!—é‘b,vswa/] SeIEER P AR 2 g 5 o2 PERTEE TR O R AT TR AT
2 2 A e R T A E F e F 2 D o F PR L 0 AR

RS R R FRE S L F ARG ko B A E e i

=5
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R N AR T FIE S
5. REF ko P AR R AER
(1) = ° g et h? 236

TRFEHAR IR R Rl M RES I CR L EE AE L ER

ETTN

Flr oo® R ek fpe & Aok kBl R R F Rk > B2 L absolute
quantification peptide, AQUA #47x;: g2 = 7 H L 2eix 2 4 & 2 x> AQUA 747K 2
AFEREFIFT IR iihez R P B a - P AR s #3005
PSRz R EEoAEL R Y 20 AfEer Hailiz £ BT TR
FEE B TR R T AR LD AT AT ’“ﬁ% TR
WMAEFANILERS > FELEEF BTHF (7 - 80P ) 36 do¥
2. Tris ¥ fe % SL22 g F2 @ 4% (ammonium bicarbonate) 3 s ¥ > sx 257 7 3% 3
vOREER SR A R AReF B2 = ¢ AR T 4% (triethylammonium
bicarbonate, TEAB) f= % 5t o
ERAES TN AR S S LR TS R S
A FE] o %:«j\p;: - L j\/gﬂz‘ifxg\,ﬂj—_’?{‘%?]ﬁj “EB= B¢
& HRRet iR R R B Ll W G142 3 TR ZFEA WG 84
TEEZ ALY A g gepk (K) 32y 3 Bike o 3
FFEAT G- Bieon B o FE TG - Bl Y REF Z
'3 1.33 Da > »" 1247 & 2

-
E TR SUEE L A R e O SR PR P

WEE LA RTY AL FLFEALAR 2R BT EL R 20 ARt
4oig + C1D, @ fz¥? NaBDsCN 2= 2 436 e m b =% 2 = 7 JA{hiervd 4
P+8Dacf%a 7 »BAAFEETFRT > -7 A g AR A
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R P AFR LT AN FETAE MRM RN 2 23409 o

W

AT Ao pARRE S PR EEG S R A F AR RIS g B
Eihieh T ha Flo 0 Rhied 2 S RE > EOT N RE SRR T
ST AR T R PV BRGR MRE SR R B BiRge s B
WAEE T A2 R Rl F BERIE X 2B - ¢ ARe2 7 L2 R F &
gL IRa R LR~ 28] A AT

Bt i P EEFEN AT R AR ZFTRT oAt R
Pt PR P A2 F YRR 2ZAR A -9 A2 P2 AT RRFLE
Mol 2T L[14T] PR R FTRRA LR AL > QW FH# 7 24373
REOFFEEFERREZATEX AR o @250 S AR oA @ FRERI4p
I AT R Y2 29 AR I ARPCAFTHTLEZAS (Ble)-

AETRI SRS Bl I ReRri sk H w ke > A @I

i

L=

?‘;/‘:J _:_lﬁllu%\ﬂ}p’ "b;f?g}; #Bgrs ﬂ'—)‘—‘;;__"anz LL}JT& /;&){_.':7 ":/24;:‘

~
=R

W ARiz ik R F R T 4 iA@Y > @ Boersema ¥ 4 2 £ § [165]4; 1 = ©
AR A Y RTEP 28 F 5o 7 AR B8 P HRpe g e E 2

Rz‘-L
’3.E.7""°

=~ Az
1. Q-ToF 4f fe 3¢ F 2R % %
(1) E5ThEH RRTH
AP g QToF ## 2 % 25y BFHRIY FIH T RIAFBHFE

NP AREACR (£T) % 5 2 R ¥ insilico 1% b FEALE R % R
B R B R TP BRI E PREIR GE R BB AR Y
R R T F) e FAAEE I IER A 2 oE Gy R B B v fe ok iR
e A BEr o E AP At g’fgs}_l # P HRIEPRZ FL e TG @;];Jeﬁa EREI: QAN P

PRpE RS FOHRBCH 0 B 2B AR LCIMS Kk [224] - RFT T 5
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WERMIR G2 FA I B EE B

1y
b
9%

i
(w
>
#}
a7
&

WA 2 R 0 A ¥4 in silico WO PE T A -
GERLRLEF 1

(1) & r2kiE 8 Rtk

-

SR EIRE ok R aeod 2 LA A N A A R
'lir'%\»',—'\:fﬁn%iZ\?,\L].’rﬁUiF fﬁﬁ{?ff vb»lﬁ;-{.,] V-“*%?J;Jrf’vi‘xa/i?l

oo gt F [239]F kPR E B T 810 2 BF 0 gt B [BT]RR SR UEPRE B 5T 6 - 12

I ERFBEMNTRELNTEAVELHGEFF oS FIAZTE VR
BARPFRL RS M oA R TR AR P AR LG E R 2
PREG S T RBEACR Y A IR BRI R Ak 2 R[257] g )

W a AR ke (marker) P R iir 2 R F]L P W A BuEATR Y
FILT fenik 402k o
hFF 7 4R 2 (49225 ADL~ ADS - AD1L £ & A % 91814 H

wHALB Ao gHUK Y AR e BT B FEEER TR

&k d B @ KikA i ADIH ~ AD5H ~ AD11H » 225325 £ & 2 4847 4p & > 250
SRF SR TR e L% BA T A N AL 4243 AT 4R
BAF L5 TR

FHIRERT A BELAG G A B H - S AXE Rk
FHR » AHEEAFTRE? R EBTRF AR @SR

FHEBT AL AL AT st o F S B

VEERUBLIIG B s ARE Rk o 2 BN S R R AT R B iR
RGP F) A 3 TRt > A 4 2 MBI o FE R B RE BT AL R T

@

THRZTATER B L REMBLEZ M BT R A0y T kg A S 2

GRS S 1 R p 7 S et RS A S R ) A PR EA S R S EN R
rd A AT pE o w0 B PR F (droplet) & it S o B3R R o R

71

doi:10.6342/NTU201802106



tA g & LI eh
EAES SIS AL ALY N ks
% P e e ] 2 SenpEgE i on g o B &
i F AR 1 £[258] i & it p R ARk L B E T
ENPFHE I AT

FAR o

LBEREA R N AR YV - B R gt

~=h

2

;ljt

T

3 )
B

b=

ey IR

F4 27 AD1-AD5-ADIL: # @ ADS5 £ ADIL % 1

P PRNEETRALEBG g ARG E

RS I PR R L RE B2 A 4 o
R SR RN RO ) S

% iE
o PRS0 KERE DL g R i

4 IR KGR Aw BT
LTSN B

T pr[230P L ERE Gk 2 R A
Tk g AL R B2 X

(BRI SRR L E R

WP R AR 2 B A N

PERAE LG RIRLA DY RRER G 2 A BT B AR B T

il L pEE G PR - 2
o BN R PE A §F R AORRL T PR RS B A TR

B i BRI R 23

PN RRERYVRR  FE R G B R RERS B TR

LYTAER (-0 Sy KSR SUES 3 SUY RN o PN
3. MS 2#& 2
(1) MS $4cik 22 BRBER & 53

A5 ¢ ADSH 2 523 i ot 2% %47 7+ 452 0.41 Da

P B R s R T 1 & ADSH 23k
% ADS5SH z 38 o

72

U't}——rr#plu ’ ‘_—{g 4 l?‘gf%}’}7 #&:‘i:fq‘o

i A R =

R pb I g

n”v%l%]%_ﬁ?—ﬁ
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G R AT EIRA Y - PR AT S Bl B MR R (S A
g% = B =% ¥4 > 2 4 Roepstorff-Folmann-Biemann & %% 2z a~b~cdg+ &
HARS 2 Xy~ Z3EF dodf A TR S o N R S LR F B 2 i B
Bz gEiE-rRaEd o FREARGON AT > AL DI [ F2RTHC
SRR R A S YA o F - 2Ry kRt g A4 B 2 b
y4r+[259]-821 £ A4 b ygpF - emg A4 Hispr(dra~x-CcrzaF)>
BRFHB I A REAY o SR RS A RIS TR PR T A
X aE- g SRR A o
GRS A P FERA B RS o - B AR ER T - BivE
PRI FERIEIRE - R o T R FRFFE G BT ARG RLSAE PN

e T EFRI G P AET on LE ST LG FAELE (A RT)

;ﬁ

FAFTER: T RG] BRI E - P ER TP I RIF F L

EFIEF LRI TSI RITER YT > F 2K UL G R gUER

(1) #Ed REU2 F F 273

o F i AT R Y ®* ng/mL & ppb FH o KA v S
L@ * ng/mL & ppb EE B2 Hix s HI XA L& 0o A AT L & e
o AR R EL B A O RGFEFEE RGO T RELL A AR 25 F R 900
—2000Da > »+ 2 LB~ FEEF2H T AT HE DS c AT I MA

z =1
F3E 2

Hi(eEB kR )i &~ 3 B 4B 4 2 02054 o
(2) *EmErz Bk RFH
ARTE R R LR Y AR EHRRE L ER
FEF AR R R L ERFRRY ppm (T5HE = L H G AFLSS
B2 BAE 0 b oppm H 2T A3 FAR A HAR D 0 A AR AT R T R R
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o 0 T R LR AT FR o R S £ A 3 B B B

A
<

rivpr s S BRI IR 0 0 B ppm T RE 0 B A F BE AR S
PFELIL T L B B EARITER 0 Mg A

ADI11H *tfgscidse s (27 ) 20T BERTURI=BER > 7 A%

BB F A ATEPRIARNL AP B IV REL RFT N L ER
PR B RSV BT 2 75 100% 0 ki T BIOER KT 0 @ FFE
WP OACtd1l pltF 2 7 BN GRS TR Y R R ORI R R @ Flk

B kig & ADIIH 2 3B iiy 2 £ % o
= PhHIEBHFREETRLIEF
1A el AU R % BRI
AFETHEE ARl AR S R SRR PSR L RS - g
oy a PP Actd 11 2. CHPIRTFLEB RPN 5 ERKA ADIIH £ i

2

Bz Rk $aM8E7 dmi2 2 f @ Actdl &2 Actd5»t & g2 e ¥ &

HPERENRE N ACdL FEAM RS R L AL ERICR R 2
B eFRakFL R Actdl ZEX iz 5 %’F?%c%fw}%fi LB R

(100°C 14 + )2 &P F (~120 mins) » # b 2% % gz 4c £ if 2 5 K pF (850 mins) @
B (60TC)  FAMF & 7~ ik SoRE 2 5 IGE (60°C) ®PF B (30 mins) o Tt J bl &

SRR 4Bt Actd L BRI A o %t Actd5 F BRI BB SR 0 #ha
AR N2 B %R SRR E TR FR A 2ER S 1 P

FORR AT RIS 2 A SRR § R ATk R BT AR 53

R I U £ Sl R /F*HFI N8 Fede AR RS2 IR R &

BB G SRR T R R b 1 AR P 12 B [226] -
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W BRAAREY
AET 3 B A Ak % B 5 B2 OPE & MPE > # % MPE « 39 -k
Bl i- FTHESDAILS - 39 Fa e
AEE 0 BCE PR INA LR S RIE S R 0 A AT 2 W AJE S E e TR
FEASITEGE B ko R ERD A P RE SR P ARR T 2
WRILE Y F e g B RAF R i B KfJ%* LA
R T R T S 3 AU RELEER B D L B U N
brgdz 372 %2 P A2 ARTHFES A Fifhie @ 28 { Fa
LR HREGRE P B OAE S R FiEAL FRpRE N3

Wacded A TR LA R RS2 B

BT AEEBRG ST RN REAR P RLF Ko A0 SRS KA
B2 RE R LR R
AT ER ARG REARG BREL PR (PR R G RSP

REERE B THSH TR ER LR FEH RIS 2 o R Em

S BRI | R PN AR o e g 22 H A o
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Table 1. Efficiency of multiple phenol protein extractions

Count of extraction

Protein content in gram of kiwi puree (mg)

Percentage of total extracted protein (%)

Sum

2.18 + 0.025

0.60 + 0.15

0.18 + 0.028

N.D.

2.96

73.72%

20.17%

6.11%

0%

100%
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2 - MEFERZREMZES

Table 2 Result of optimization process of micro phenol protein extraction, MPE

Experiment Treatments Confirmation method Means (mg)  STD
>16 hrs. 3.8716 0.2833
Precipitation time 6 hrs. 3.8047 0.1978
4 hrs. 4.7336 0.4341
2 hrs. 3.1801 0.7105
Extraction assist Sonication 3.2771 0.1108
method Homogenization Bradford protein assay  3.2535 0.2066
0.02¢g 4.5585 0.0133
0.04¢ 45787 0.0955
Weight of kiwi puree 0.06 g 47427 0.3762
0.08 g 4.6954 0.2798
0.1g 3.0332 0.0824
AD1H 0.0765 0.0073
15C AD5H 0.1465 0.0136
Extraction temperature ADIIH 00195 00043
AD1H 0.0969 0.0009
40°C AD5H 0.2068 0.0062
AD11H 0.0133 0.0029
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Table 3 Properties of OPE, MPE method

Method Optimized phenol extraction, OPE Micro phenol extraction, MPE

Protein extraction

High ( 4.46 £ 0.091 mg/ g of puree) High (4.47 £ 0.24 mg / g of puree)
efficiency
Weight of kiwifruit 159 0.079
Total extracted protein 6.7133 + 0.12 mg 0.4235 + 0.044 mg
Cost High Low (1/30)
Time 3 days 1 day
Labor High Less
Transition steps to
2 0
digestion
98
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Table 4 Result of experimental parameter optimization of in-solution trypsin digestion

Treatments Quant. method Means STDEV
AD1H 0.0969 0.0009
SDC AD5H 0.2068 0.0062
AD11H 0.0133 0.0029

Digestion matrix
AD1H 0.0683 0.0147
Urea AD5H 0.1988 0.0393
AD11H 0.0180 0.0033
AD1H 0.0969 0.0009
7 AD5H 0.2068 0.0062
AD11H 0.0133 0.0029

Digestion time

AD1H 0.0669 0.0078
16 AD5H 0.1742 0.0087
AD11H 0.0127 0.0037
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Table 5 Identified kiwi proteins from protein sequencing, results are from supplementary data 6

Name No.  gi number Description Score Coverage  Mass
1 0i|146215974 actinidin Actla [Actinidia deliciosa] 1577 47.9 42083
0i|166317 actinidin [Actinidia deliciosa] 1529 47.9 42115
RecName:  Full=Actinidain;  Short=Actinidin;  AltName:
3 0i|193806686 Full=Allergen Act d 1; AltName: Allergen=Act d 1; Flags: 658 60 42083
Precursor
Actdl 4 0i|2144501 actinidain (EC 3.4.22.14) precursor - kiwi fruit 638 60 42115
5 gi|157829826 Chain A, Crystal Structure Of Actinidin-E-64 Complex+ 585 95.9 23543
6 0i|146215980 actinidin Act2a [Actinidia deliciosa] 509 30.7 41619
Chain A, Crystallographic Refinement Of The Structure Of
7 gi|313507179 Actinidin At 1.7 Angstroms Resolution By Fast Fourier Least- 497 51.8 23668
Squares Methods
8 gi|71057064  thaumatin-like protein [Actinidia deliciosa] 906 60.9 24205
9 gi|550544357 Chain A, Crystal Structure Of Kiwi-fruit Allergen Act D 2 780 60.2 21600
) RecName: Full=Thaumatin-like protein; AltName: Allergen=Act
Actd2 10 gi|190358875 744 54.2 24205
d 2; Flags: Precursor
11 0i|441482376 thaumatin-like protein [Actinidia deliciosa] 232 25.9 26925
12 0i|441482374 thaumatin-like protein [Actinidia deliciosa] 132 21 26953
Actd4 13 gi|40807635  phytocystatin [Actinidia deliciosa] 287 44.8 12748
100
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RecName: Full=Cysteine proteinase inhibitor 1; Short=KCPI1,

14 gi|75224035  AltName: Full=Phytocystatin; AltName: Allergen=Act d 4; Flags: 196 44.8 12748
Precursor [Actinidia deliciosa]
RecName: Full=Kiwellin; AltName: Allergen=Act d 5; Contains:
) RecName: Full=Kissper; Contains: RecName: Full=KiTH-3;
15 0i|85701136 _ . _ 1469 714 19955
Contains: RecName: Full=KiTH-1; Contains: RecName:
Full=KiTH-2
Actds 16 gi|906848987 Chain A, Crystal Structure Of The Kiwifruit Allergen Act D 5 1445 714 19877
17 0i|441482346 kiwellin [Actinidia deliciosa] 784 72.3 22198
18 0i|441482348 kiwellin [Actinidia deliciosa] 751 72.3 22229
19 0i|441482350 kiwellin [Actinidia deliciosa] 740 71.4 22224
20 gi|672886569 Chain A, Crystal Structure Of Kiwellin 686 75.7 19736
21 0i|441482352 kiwellin [Actinidia deliciosa] 644 72.3 22228
RecName: Full=Pectinesterase inhibitor; AltName:
22 0i|158518418 Full=AdPMEI, Short=PMEI; AltName: Full=Pectin 511 42.7 19880
Actd 6 methylesterase inhibitor; Flags: Precursor [Actinidia deliciosa]
23 gi|27544454  pectinmethylesterase inhibitor [Actinidia deliciosa] 452 41.6 19878
24 gi|27544452  pectinmethylesterase inhibitor [Actinidia deliciosa] 412 42.7 19880
25 gi|27544456  pectinmethylesterase inhibitor [Actinidia deliciosa] 287 33.3 15731
_ RecName: Full=Pectinesterase; Short=PE; AltName: Full=Pectin
Actd7 26 gi|160419153 - - 320 26.2 35346
methylesterase [Actinidia deliciosa]
i RecName:  Full=Non-specific  lipid-transfer  protein 1,
Actd10 27 gi|378405189 14.1 9452

Short=LTP1; Short=nsLTP1; AltName: Allergen=Act d 10.01
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RecName: Full=Kirola; AltName: Allergen=Act d 11 [Actinidia

Actd11 28 gi|332319679 . 437 58.7 17393
deliciosa]
- 29 gi|1170601 RecName: Full=Fruit protein pKIWI502 [Actinidia deliciosa] 677 60.3 35177
- 30 gi|450237 pKIWI502 [Actinidia deliciosa var. deliciosa] 490 57.1 35177
- 31 gi|675272222 glycosyltransferase [Actinidia deliciosa] 267 18.6 52600
- 32 0i|1143381 polygalacturonase inhibitor [Actinidia deliciosa] 248 26.3 36141
] 33 il 166863966 glyf:e_raldehyde 3-phosphate dehydrogenase, partial [Actinidia 154 AL7 13849
deliciosa var. chlorocarpa]
- 34 0i|343794768 ACC oxidase 3 [Actinidia deliciosa] 144 28.5 36242
] 35 il 166864002 glyf:e_raldehyde 3-phosphate dehydrogenase, partial [Actinidia 191 371 13923
deliciosa]
] 36 il 166864084 glyf:e_raldehyde 3-phosphate dehydrogenase, partial [Actinidia 109 311 13869
deliciosa var. chlorocarpa]
- 37 gi|973583631 PDC1 [Actinidia deliciosa] 99 6.8 65212
- 38 0i|398363593 sucrose synthase [Actinidia deliciosa] 81 17.8 92539
- 39 0i|146216004 cysteine protease Cp6 [Actinidia deliciosa] 58 3 50759
- 40 gi|61741088  elongation factor 1 alpha [Actinidia deliciosa] 49 2.7 49233
- 41 gi|744515973 ATP synthase beta subunit, partial [Actinidia deliciosa] 45 9.3 35061
- 42 0i|149938964 ACTL1 [Actinidia deliciosa] 41 5.3 41637
- 43 gi|40807637  cystatin [Actinidia deliciosa] 29 22.6 12890
- 44 0i|146215996 cysteine protease Cp2 [Actinidia deliciosa] 24 7.4 41453
- 45 gi|744515977 ATP/ADRP carrier protein, partial [Actinidia deliciosa] 22 9.7 22206
- 46 0i|82697965  CXE carboxylesterase [Actinidia deliciosa] 20 3.5 34821
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48

49

50

51

52

gi[27524403

gi[757815335

gi[2274778
gi[95981853
0i[318136853

0i|98979405

photosystem |1 protein, partial (chloroplast) [Actinidia deliciosa
var. deliciosa]

photosystem Il CP47 chlorophyll apoprotein (chloroplast)
[Actinidia deliciosa]

1-aminocyclopropane-1-carboxylic ~ acid  oxidase,  partial
[Actinidia deliciosa]

CTR1, partial [Actinidia deliciosa]
alpha-L-arabinofuranosidase/beta-D-xylosidase, partial [Actinidia
deliciosa var. deliciosa]

lipoxygenase 5, partial [Actinidia deliciosa]

20

18

17

16

16

16

8.9

6.9

12.9

7.6

7.3

20722

55991

35971

16705

68609

51336
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Table 6 Rules for choosing signature peptides

No. Rules Cause Reference
1 PR R 8~19 2 FF B R A R
2 * 7 mewRpe (cysteine) fr? giiefc (methionine) ts 13 A p
[239]
3  § % F-v fiF (trypsin)* g e
4 % 3 7 ipid a7 8L (Ragged end) > 4-—RK ) e
5 LEREUAE - vER -
6 WX R S| T RESE 2 3R2 I ] ¢ (isoforms) WA -
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Table 7 Properties of identified peptides from result of protein sequencing

Protein Allergen Miss Peptide i Peptide
No. M/z Z Peptide sequence {
name name cleavage Score residue
1 1085.011 4 0 36.36 YVTIDTYENVPYNNEWALQTAVTYQPVSVALDAAGDAFK 39
2 709.8796 2 0 13.99 VGQVLPSYVDWR 12
actinidin Actd1 5 43396362 0 4471 SAGAVVDIK
4 420.255 2 1 20.7 RFEIFK 6
5 866.3525 2 0 53.16 NSWDTTWGEEGYMR 14
1 936.9706 2 0 79.85 NNIVDGSNAVWSALGLDK 18
Kiwellin Actd5 2 740.8836 2 0 105.56 IVALSTGWYNGGSR 14
3 646.33 2 0 30.61 NVGVVDITWSMA 12
1 964.497 2 0 25.09 QVEILSDGIVFYEIFR.YR 16
2 578.9425 3 0 25.84 GEHNSVTWTFHYEK 14
3 631.3196 2 0 47.27 DIVEAIDEETK 11
kirola Actd11 4 509.776 2 0 12.24 DIETYHLK 8
5 655.3475 2 0 75.5 IVEGDLMELYK 11
6 781.3914 2 1 37.41 TAKDIVEAIDEETK 14
7 789.3898 3 1 16.1 LKEDVEEPNTLMNFCIEITK 20
HY RMZF P AT HEEE2300 WL FEPRSFEFTBLAST2Z A% e 77 AR BAH 2P B A EEH
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Table 8 BLAST result of candidate peptides with 100% identity and query coverage of non Actinidia

No. Peptide Non Actinidia blast result description

Accession No.

Actd1-3 SAGAVVDIK -

Actd5-1 NNIVDGSNAVWSALGLDK -

hypothetical protein CUMW_196950 [Citrus unshiu]
LOW QUALITY PROTEIN: kiwellin-like [Durio zibethinus]
kiwellin-like [Cucurbita moschata]
Actd5-2 IVALSTGWYNGGSR
kiwellin-like [Cucurbita maxima]
kiwellin-like [Cucurbita pepo subsp. pepo]
... and more (+26)

Actd11-2 GEHNSVTWTFHYEK -

GAY59757.1
XP_022728684.1
XP_022944086.1
XP_022986161.1

XP_023512884.1

0 Ar|2 % 2L RRER S ~ &4 (identity) 2 £33 % F 5 (query coverage) ¥ i 100%2

Rt
L
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Table 9 Properties of selected allergens and signature peptides

Protein name Actinidin Kiwellin Kirola
IUIS name Actd 1l Actd5 Actd 11
Uniprot No# P00785 P84527 P85524
Length of protein 380 189 150
Mw 42172 19967.9 17404
Theor. pl 4.92 5.83 4.69
Q-ToF coverage 42% 55% 58%
Standard peptide
IB5SAGAVVDIKH3 1B4NNIVDGSNAVWSALGLDK?! 18GEHNSVTWTFHYEK!??

sequence
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Table 10 Properties of signature peptides and its dimethyl labeled (hydrogen and deuterium) peptides

Expect Obsuv. M/z
Code Mother ion sequence Z AM/z Cv* Mr shift
M/z M/z shift
AD1 SAGAVVDIK 1 859.48 - - - - -
AD1H (CH,),-SAGAVVDIK-(CH,), 1 91548 91547 0.01 55 +56 +56
AD1D (CD,),-SAGAVVDIK-(CD,), 1 92348 92354 -0.06 55 +64 +64
AD5 NNIVDGSNAVWSALGLDK 2 936.97 - - - - -
AD5H  (CH,),-NNIVDGSNAVWSALGLDK-(CH,), 2 96497 96538  -0.41 65 +28 +56
AD5D  (CD,),-NNIVDGSNAVWSALGLDK-(CD,), 2  968.97 969.1 -0.13 65 +32 +64
AD11 GEHNSVTWTFHYEK 3 578.93 - - - - -
AD11H (CH,),-GEHNSVTWTFHYEK-(CH,), 3 59759  597.69 -0.1 50 +18.66  +55.99
AD11D (CD,),-GEHNSVTWTFHYEK-(CD,), 3 600.26  600.47 -0.21 45 +21.33  +63.99

*CV = cone voltage
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Table 11 Properties of quantitative daughter ions of signature peptides

Code Quantitative daughter ion FI* z Expect M/z Obsv. M/z AM/z CER
AD1H IK-(CH,), y2 1 288.196 288.42 -0.22309 45
AD1D IK-(CD,), y2 1 292.196 292.44 -0.24309 40
AD5H GLDK-(CH,), yd 1 460.245 460.40 -0.15468 30
AD5D WSALGLDK-(CD,), y8 1 921.477 921.68 -0.20216 40
AD11H (CH,),-GEHN b4 1 466.173 466.44 -0.26678 25
AD11D HNSVTWTFHYEK-(CD,), yl2 3 527.579 527.74 -0.16077 20

*FI = fragment ion; CE = collision energy
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Table 12 Properties of qualitative daughter ions of signature peptides

Code Qualitative daughter ion FI. Expect M/z  Obsv. M/z AM/z CER
AD1H (CH,),-SAGAVVD b7 628.298 628.54 -0.24119 40
AD1D (CD,),-SAGAVVD b7 632.298 632.63 -0.33119 40
AD5H (CH,),-NNIVD b5 584.273 584.30 -0.0298 25
AD5D VDGSNAVWSALGLDK-(CD,),  y15 1563.775 1564.05  -0.27486 35
AD11H HYEK-(CH,), y4 302.642 302.35 0.2925 30
AD11D EHNSVTWTFHYEK-(CD,), y13 855.386 855.41 -0.02352 20

*FI = fragment ion; CE = collision energy
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Table 13 Validation results of AD1H

Spiked amount

Mean of determined

Peptide # CV (%) Recovery (%)
(ng/mL) amount (ng/mL)
A 125000 137410.21 1.86% 109.93
B 15625 13106.67 5.11% 83.88
C 12500 9862.50 9.92% 78.90
AD1H
D 10000 7561.04 8.51% 75.61
E 1250 818.75 7.67% 65.50
= 6.61% 82.76

FEve i & ICHQ2(R1) < # =3 g4 5 45 B 2 A 5 i Frclfe 2 e

Validation experiment followed guild lines of ICH Q2(R1) document, n = 3. Results that are out of range of specification of document

“validation standard of food safety analytical method” are bolded
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Table 14 Validation results of AD5H

Spiked amount Mean of determined
Peptide # CV (%) Recovery (%)
(ng/mL) amount (ng/mL)
A 250000 189429.58 3.44% 75.77
B 31250 26970.00 3.87% 86.30
C 25000 21221.67 9.37% 84.89
AD5H
D 20000 14499.17 9.55% 72.50
E 2500 2445.83 17.21% 97.83
= 8.69% 83.46

FEre> iz ik ICHQ2(R1) < # »n=3 > Wi QEFAF D A2 22 &id
Validation experiment followed guild lines of ICH Q2(R1) document, n = 3. Results that are out of range of specification of document
“validation standard of food safety analytical method” are bolded
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Table 15 Validation results of AD11H

Spiked amount Mean of determined
Peptide # CV (%) Recovery (%)
(ng/mL) amount (ng/mL)

A 12500 4979.38 11.67% 39.84

B 1562.5

C 1250 858.33 36.39% 68.67
AD11H

D 1000 3418.75 72.32% 341.88

E 125

T2 40.13% 150.13

Fere> ik ICHQ2(R1) = # »n=3 > el 3 QE AR 2 T 177 B arcifpL ki
Validation experiment followed guild lines of ICH Q2(R1) document, n = 3. Results that are out of range of specification of document

“validation standard of food safety analytical method” are bolded
113
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Table 16 Result of validation of signature peptides

Peptide AD1H AD5H AD11H Unit
= B i
TE 1 (Range) 125000 - 1250 250000 - 2500 i ng/mL
FALh (Accuracy) 82.76 83.46 i %
¥ 4f 1+ (Repeatability) 6.61 8.69 ] %
REBTERT
(Instrumental quantification limits, 0.008 8 20 ng/mL
IQLs)
&R E PR
(Instrumental detection limits, 0.008 4 8 ng/mL
IDLs)
% — M+ (Specificity) high high high
&4 (Linearity) ) )
R =0.9981 R =0.9937 -
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& Actinidin
& Kiwiellin

& TLP

& KiTH 20 kDa

& Propeptide of actinidin

B - 739 FE#HFz2 SDS-PAGE

A L SRS R A 2 FREBE I R0 W A 3 ARASITIKE h 2 39 T A 4fe5 i TCAE G B9 T
A 6 e T BEBE > F0 F oo L RIEF R EE R ed 2T A% L actinidin (30 kDa) ~ kiwellin (26 kDa) ~ thaumatin like
protein, TLP (24 kDa) ~ KiTH peptide (20 kDa) ~ propeptide of actinidin (17 kDa)

Figure 1 SDS-PAGE of different proteins preparated using various methods.

Lane 1: protein ladder; Lane 2: phenol extraction method, Lane 3: ammonium sulfate protein precipitation method; Lane 4 and 5: TCA
extraction method; Lane 6 and 7: salt extraction method. Arrow indicator on the right are actinidin (30 kDa), kiwellin (26 kDa), thaumatin
like protein, TLP (24 kDa), KiTH peptide (20 kDa), propeptide of actinidin (17 kDa), respectively
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Extracted protein content from one gram of kiwi puree

L .
@ Phenol extraction method from reference

T4 @ Optimized phenol extraction, OPE
é @ Micro phenol extraction, MPE
~—
S 3-
o
=
=
o
= 21
)
-
=
a 14

0-

reference OPE MPE
Phenol extraction methods

Bl = YR EE R FERE BB CER R T2 (OPE) 2R ¥ 3 FF 5Pz (MPE) FPocdot i
Figure 2 Comparism of extraction efficiency of phenol extraction method from reference, optimized phenol extraction method, and micro

phenol extraction method
116

doi:10.6342/NTU201802106



H H H CH,H
R——N - R—N\ +28 Da, light
@)
/H D D CD,H
» R N +32 Da,

R N\\ Intermediate

NdBH4CN CDZH
Bl = - " A irZEic2i ez RAZ2HA P

Figure 3 Chemical reaction and products of hydrogen and deuterium dimethyl labeling method
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Figure 4 Isotopic effect of signature peptides

Figures from bottom to top are chromatogram of AD1H, AD1D, AD5H, AD5D, AD11H, AD11D
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Figure 5 MS spectrum of AD1H and AD1D

Dotted line represent M/z of unlabeled peptide AD1. Double arrow show change of M/z after label
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Figure 6 MS spectrum of AD5H and AD5D
Dotted line represent M/z of unlabeled peptide AD5. Double arrow show change of M/z after label
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Figure 7 MS spectrum of AD11H and AD11D
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Dotted line represent M/z of unlabeled peptide AD11. Double arrow show change of M/z after label
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Gradient
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0.1% = pa-kia %

Figure 8 Gradient of liquid chromatography in protein sequencing process

#1, #5, and #11 show retention time of signature peptides AD1, AD5, and AD11, respectively. B solvent compose of 100% ACN, A solvent

compose of 0.1% FA in DI water
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1 MGLPKSFVSMSLLFFSTLLILSLAFNAKNLTQRTNDEVKAMYESWLIKYGKSYNSLGEWE

(@) 61 RRFEIFKETLRFIDEHNADTNRSYKVGLNQFADLTDEEFRSTYLRFTSGSNKTKVSNRYE
121 PRVGQVLPSYVDWRSAGAVVDIKSQGECGGCWAFSAIATVEGINKIVTGVLISLSEQELT
181 DCGRTQNTRGCNGGYITDGFQFIINNGGINTEENYPYTAQDGECNVDLQNEKYVTIDTYE
241 NVPYNNEWALQTAVTYQPVSVALDAAGDAFKQYSSGIFTGPCGTAVDHAVTIVGYGTEGG
301 IDYWIVKNSWDTTWGEEGYMRILRNVGGAGTCGIATMPSYPVKYNNQNHPKPYSSLINPP
361 AFSMSKDGPVGVDDGQRYSA

1 MAQLALLLLSLFLTLISLAPPGASISSCNGPCRDLNDCDGQLICIKGKCNDDPQVGTHIC

b
(b) 61 RGTTPSPQPGGCKPSGTLTCRGKSYPTYDCSPPVTSSTPAKLTNNDFSEGGDGGGPSECD
121 ESYHSNNERIVALSTGWYNGGSRCGKMIRITASNGKSVSAKVVDECDSRHGCDKEHAGQP
181 PCRNNIVDGSNAVWSALGLDKNVGVVDITWSMA
©) 1 MDLSGKMVKQVEILSDGIVFYEIFRYRLYLISEMSPVNIQGVDLLEGNWGTVGSVIFFKY

61 TIDGKEKTAKDIVEAIDEETKSVTFKIVEGDLMELYKTFITITIVQVDTKGEHNSVTWTFHY
121 EKLKEDVEEPNTLMNFCIEITKDIETYHLK

B 4 PHERETRZARRY FEARES
Bla-b~c4 %% Actdl~Actd5~Actd1l kiiEic2 B 7] 5 48 32 kv Fr;» Byin T2 vk 8 B R EIE2 B 7 5 Kissper
SRS e tR e FE 2 AR

Figure 9 Coverage of selected allergens from results of protein sequencing

figure a, b, and c are coverage of Actd 1 ~ Actd 5 ~ Act d 11, respectively
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Figure 10 MS/MS spectrum of signature peptides

B EEFHF 2 G E o B 2T A~ w5 ADIH ~ ADID ~ AD5H ~ AD5D ~ AD11H ~ AD11D

Quantitative daughter ions are circled out. Figures from top to bottom are AD1H, AD1D, AD5H, AD5D, AD11H, AD11D, respectively
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Figure 11 MS/MS spectrum of signature peptides

F 37T A% 5 AD1H -~ AD1D ~ AD5SH ~ ADSD ~ AD11H ~ AD11D

Quialitative daughter ions are circled out. Figures from top to bottom are AD1H, AD1D, AD5H, AD5D, AD11H, AD11D, respectively
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20180210r2std01 1. MRM of 4 Channels ES+
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B A, B, C A% i &% 52 ADIH (915.47 > 288.42) ~ AD5H (965.38 > 460.4) ~ AD11H (597.69 > 466.44) = & + 3+ k& 17 B - B
D,EF A% & Zv k&2 ADIH (915.47 > 288.42) ~ AD5H (965.38 > 460.4) ~ AD11H (597.69 > 466.44) = & + 3+ & 17 &

Figure 12 Confirmation of residual level in LC gradient

Respectively, A, B, and C are chromatograms of first daughter ion of standard AD1H (915.47 > 288.42), AD5H (965.38 > 460.4), and
AD11H (597.69 > 466.44). Respectively, D, E, and F are chromatograms of first daughter ion of blank sample AD1H (915.47 > 288.42),
AD5H (965.38 > 460.4), and AD11H (597.69 > 466.44)
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LC gradient elution
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Figure 13 Gradient of liquid chromatography and retention time labeled peptides

Retention time of AD1H, AD1D are #1. Retention time of AD5H, AD5D are #5. Retention time of AD11H, AD11D are #11. Solvent A are
5mM ammonium acetate 0.1% Formic acid in DI water. Solvent B are 0.1% Formic acid in ACN
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Calibration curve of AD1H Residual plot
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Figure 14 Calibration curve and residual plot of AD1H

X-axis are log transformation of concentration. Y-axis are log transformation of response. Response = Areaapin * (Concentrationapip /

AreaADlD)
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Calibration curve of ADSH Residual plot
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Figure 15 Calibration curve and residual plot of AD5SH

X-axis are log transformation of concentration. Y-axis are log transformation of response. Response = Areaapsn * (Concentrationapsp /

Areaapsp)

129

d0i:10.6342/NTU201802106



Calibration curve of AD11H Residual plot
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Figure 16 Calibration curve and residual plot of AD11H

X-axis are log transformation of concentration. Y-axis are log transformation of response. Response = Areaap11+ * (Concentrationapiip /

Areaapiip)
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Linear regression AD1H

y=1.114x - 1.653
R?=0.9981
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Figure 17 Linearity of AD1H in method range

X-axis are log transformation of concentration. Y-axis are log transformation of response. Response = Areaapin * (Concentrationapip /

Areaapip)
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Linear regression ADSH

41 y =0.9508 x - 0.9630
R?=0.9937
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Figure 18 Linearity of AD5H in method range
X-axis are log transformation of concentration. Y-axis are log transformation of response. Response = Areaapsn * (Concentrationapsp /

Areaapsp)
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Linear regression AD11H

4
y = 0.6066 x + 0.07086
2_

2 3 R“=10.3285
=
S
7
i’-)‘, 2
2 °
— 1

0

25 3.0 3.5 4.0 4.5

Log (ng/mL)

Bl -4 ADIIH »™if * 4 ]2 St

Xighs HHRPHLE2ZER yobs: Hl¥HEE2F BKE - F k€ =ADI1IH » ## *(AD11D k& /AD11D & # )

Figure 19 Linearity of AD11H in method range

X-axis are log transformation of concentration. Y-axis are log transformation of response. Response = Areaap11n * (Concentrationapiip /

Areaapiip)
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Act d 1 contents in one gram of kiwi used in product
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Figure 20 Act d 1 content in one gram of different method processed kiwi fruit

No significant difference between treatments with same letter. p value <0.05.n =3

134

doi:10.6342/NTU201802106



Act d 5 contents in one gram of kiwi used in product
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Figure 21 Act d 5 content in one gram of different method processed kiwi fruit

No significant difference between treatments with same letter. p value < 0.05. n = 3.
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Supplementary data 1. Parameter of Q-ToF

Acquisition Experiment Report
File:c:\masslynx\shih
gtof.pro\20160803 ms20160729 w034 w01 cl.raw

Note: This file contains a record of the instrument parameters
used at the start of the acquisition.

Note: Where parameters are varied through the experimental
method refer to that method or the spectrum header for details.
These include, but are not limited to Use of LockSpray, Use of
EDC, Collision Energy ramping, Pusher frequency.

Header
Acquired File Name:
20160803_MS20160729 _W034_W01 _C1

Acquired Date: 04-Aug-2016
Acquired Time: 23:06:53
Job Code: 2016-Q3
Task Code:

User Name:

Laboratory Name:

136

Instrument: SYNAPT-G2#NotSet
Conditions:

Submitter:

SamplelD:

Bottle Number: 1.C.1

Description:

Instrument Calibration:
Calibration File:

Parameters

MS1 Static: None

MS1 Scanning:

Mass: 50 Da to 2000 Da.
Resolution: 0.0/0.0

lon Energy: 0.0

Reference File:  ESI_GFP_MSMS

Acquisition File: 20160617_GFP-2016-06-17-12-05-1

MS1 Scan Speed Compensation:  None
MS2 Static: None

MS2 Scanning: None

MS2 Scan Speed Compensation:  None
Calibration Time: 12:24

Calibration Date: 06/17/16

Coefficients
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MS1 Static: None
MS2 Static: None
Function 1: -0.000000000328*x"5 +

0.000000035128*x™4 + -0.000001431124*x"3 +
0.000027643585*x"2 + 0.999433471745*x +0.010239333975,
Root Mass

Function 2: -0.000000000328*x"5 +
0.000000035128*x"4 + -0.000001431124*x"3 +
0.000027643585*x"2 + 0.999433471745*x +0.010239333975,
Root Mass

Function 3: -0.000000000328*x"5 +
0.000000035128*x"4 + -0.000001431124*x"3 +
0.000027643585*x"2 + 0.999433471745*x +0.010239333975,
Root Mass

Function 4: -0.000000000328*x"5 +
0.000000035128*x"4 + -0.000001431124*x"3 +
0.000027643585*x"2 + 0.999433471745*x +0.010239333975,
Root Mass

Function 5: -0.000000000328*x"5 +
0.000000035128*x"4 + -0.000001431124*x"3 +
0.000027643585*x"2 + 0.999433471745*x +0.010239333975,
Root Mass

Parameters for D:\Masslynx

PRO\KC_proteomics.PRO\ACQUDB\Survey_peptide_120min_L

ockRealTime_500int.EXP
Created by Masslynx v4.1

Lock Spray Configuration:

Reference Scan Frequency(sec)

Reference Cone Woltage(V)

Reference Capillary Voltage(kV)
Reference Trap Collision Energy

Temperature Correction:
Temperature Correction

Instrument Configuration:
Lteff

\eff

Resolution

Min Points in Peak
Acquisition Device

ADC Trigger Threshold (V)
ADC Input Offset (V)
Average Single lon Intensity
ADC Amplitude Threshold
ADC Centroid Threshold

137

60.000
40.000

0.000

6.000

Disabled

1800.0
7218.60
10000
2
WatersADC
1.50
-1.51
25
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ADC lon Area Threshold 3

ADC lon Area Offset 10

ADC Pushes Per IMS Increment 1

EDC Delay Coefficient 1.5800

EDC Delay Offset -2.2000

Tof Emulation Transfer Pulse Height (V) 0.1
Experimental Instrument Parameters

Instrument Parameter Filename D:\Masslynx

PRO\KC_proteomics.PRO\ACQUDB\20160803_nanoESI_pos.IP
R

Polarity ES+

Analyser Sensitivity Mode
Capillary (kV) 2.5000
Source Temperature (C) 100
Sampling Cone 40.0000
Extraction Cone 4.0000
Source Gas Flow (mL/min) 0.00
Desolvation Temperature (‘C) 300
Cone Gas Flow (L/Hr) 20.0
Nanoflow Gas Pressure (Bar) 0.2
Purge Gas Flow (mL/h) 500.0
Desolvation Gas Flow (L/Hr) 500.0
LM Resolution 4.7

HM Resolution 15.0
Aperture 1 0.0

Pre-filter 2.0

lon Energy 1.0

Manual Trap Collision Energy FALSE
Trap Collision Energy 4.0
Manual Transfer Collision Energy FALSE
Transfer Collision Energy 0.0

Manual Gas Control FALSE
Trap Gas Flow (mL/min) 2.00
HeliumCellGasFlow 180.00
IMS Gas Flow (mL/min) 90.00
Detector 3275

DetectorCache 2300

Sample Infusion Flow Rate (& /min) 0
Sample Flow State Infusion
Sample Fill Volume (&) 250
Sample Reservoir C

LockSpray Infusion Flow Rate (& /min) 1
LockSpray Flow State Infusion
LockSpray Reservoir A
LockSpray Capillary (kV) 2.70

Use Manual LockSpray Collision Energy FALSE
Collision Energy 4.0
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Accelerationl
Acceleration2
Aperture2
Transportl
Transport2
Steering

Tube Lens

Pusher

Pusher Offset
Puller

Collector
Collector Pulse
Stopper

Stopper Pulse
Entrance

Static Offset
Puller Offset
Reflectron Grid (kV)
Flight Tube (kV)
Reflectron (kV)
Use Manual Trap DC
Trap DC Entrance
Trap DC Bias
Trap DC

0.0

50

62

70.0
200.0
40.0
70.0
70.0

20
1900.0
-0.32
1370.0

10.0
10
20.0

120
0.00
1.500
10.00
3.780
FALSE
2.0
2.0
0.0

Trap DC Exit

Use Manual IMS DC

IMS DC Entrance

Helium Cell DC

Helium Exit

IMSBias

IMS DC Exit

USe Manual Transfer DC
Transfer DC Entrance
Transfer DC Exit

Source Manual Control
Source Wave Velocity (m/s)
Source Wave Height (V)
Trap Manual Control

Trap Wave Velocity (m/s)
Trap Wave Height (V)

IMS Manual Control

IMS Wave Velocity (m/s)
IMS Wave Height (V)
Transfer Manual Control
Transfer Wave Velocity (m/s)
Transfer Wave Height (V)
Target Enhancement Enabled
Target Enhancement Mode
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0.0
FALSE
-20.0
1.0
-20.0
2.0
20.0
FALSE
5.0
15.0
OFF
200
0.2
OFF
300
0.5
OFF
300
0.0
OFF
247
0.2
FALSE
EDC
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Target Enhancement Mass

Target Enhancement Trap Height (V)
Target Enhancement Extract Height (V)

556.0
20.0
15.0

Mobility Trapping Manual Release Enabled FALSE

Mobility Trapping Release Time (i)

Mobility Trap Height (V)
Mobility Extract Height (V)
Trag Gate LUT table enabled

TriWave Trap Gate LookUp Table

Using Drift Time Trimming
Drift Time Bins

Using Mobility Delay after Trap Release

IMS Wave Delay (i¥)
Variable Wave Height Enabled
Wave Height Ramp Type
Wave Height Start (V)

Wave Height End (V)

Wave Height Using Full IMS
Wave Height Ramp (%)

Wave Height Look Up Table
Variable Wave Velocity Enabled
Wave Velocity Ramp Type
Wave Velocity Start (m/s)
Wave Velocity End (m/s)

200
15.0
0.0
FALSE

FALSE
0

450
FALSE
Linear
8.0
20.0
TRUE
100.0

FALSE

Linear
300.0

600.0

TRUE
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Wave Velocity Using Full IMS TRUE

Wave Velocity Ramp (%)

100.0

Wave Velocity Look Up Table

Backing

Source

Sample Plate

Trap

Helium Cell

IMS

Transfer

TOF

SourceRFOffset
IMSRFOffset
IMSMobilityRFOffset
TrapRFOffset
TransferRFOffset

MS Profile Type
MSProfileMass1
MSProfileDwellTimel
MSProfileRampTimel
MSProfileMass2
MSProfileDwellTime2
MSProfileRampTime2
MSProfileMass3

1.55e0
9.71e-4
1.00e-6
6.17e-3
7.98e-5
8.03e-5
1.00e-6
7.46e-7
350
350
250
300
380
Auto P
100
20
20
300
20
40
500
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LockMassValidSigma

Acquisition mass range
Start mass
End mass
Calibration mass range
Start mass
End mass

350.000
1700.000

0.000
0.000

Experiment Reference Compound Name: GFP

Function Parameters - Function 1 - TOF SURVEY FUNCTION

[ACQUISITION]
Survey Start Time
Survey End Time

[MS SURVEY]

Survey Start Mass
Survey End Mass
Discard uninteresting scans
Switch to MS/MS when
threshold

Intensity Threshold
Survey Scan Time
Survey Interscan Time

0.00
120.00

350.0000
1700.0000
NO
Intensity rising above

500.0
1.000
0.024

Survey Data Format

ADC Sample Frequency (GHz)
[MS/MS]

MSMS Start Mass

MSMS End Mass

Number of components

Switchback threshold (intensity / second)

Use MSMS to MS Switch After Time
MSMS Switch After Time (sec)
Use MSMS to MS Switch After 1 Scan

Use MSMS to MS Switch After N Scans

MSMS Switch After Scans
MSMS Scan Time (sec)

MSMS Interscan Time (sec)
MSMS Data Format

Use MS/MS ipr File

[PEAK DETECTION]

Use Include By Charge State
Peak Detection Window

Charge State(s)

Number Of Include Components
Charge State Tolerance Window
Charge State Extraction Window
Deisotope Peak Selection

Continuum
3.0

50.0
2000.0
3
10.0
YES
10.0
NO
YES
1.0
1.000
0.024
Continuum
NO

YES
3.0
2,3,4,5
60
3.0
2.0
YES

d0i:10.6342/NTU201802106



Charge State Tolerance Window
Charge State Extraction Window
Deisotope Tolerance Window
Deisotope Extraction Window

[COLLISION ENERGY]

3.0

2.0
3.0

2.0

Using MS Auto Trap Collision Energy (eV) 4.000000
Using MS Auto Transfer Collision Energy (eV) 0.000000

[CONE VOLTAGE]

Survey Use Tune Page CV
Use Tune Page Cone \oltage
[INCLUDE]

Precursor Selection
[EXCLUDE]

Detected Precursor Inclusion
Exclusion

Detected Precursor Inclusion
Include After Time (s)

Use Exclude Masses List
Use Exclude File Masses
Exclude Window +/- (mDa)
FragmentationMode
Calibration

YES
YES

Everything

Using Real Time

Include After Time
120.0
NO
NO
100.0
CID
Dynamic 1

Function Parameters - Function 2 - TOF SURVEY FUNCTION

Scan Time (sec) 1.000
Interscan Time (sec) 0.024
Set Mass 535.5

Start Mass 50.0

MSMS End Mass 2000.0
Start Time (mins) 0.00

End Time (mins) 120.00
Data Format Continuum
ADC Sample Frequency (GHz) 3.0
Use Tune Page Cone \oltage YES
Use Auto Trap Collision Energy NO
Using Trap Collision Energy Profile YES

CE Profile Filename
Using Auto Transfer Collision Energy (eV) 0.000000

Sensitivity Normal
Dynamic Range Normal
Save Collapsed Retention Time Data No
Use Rule File Filtering No
FragmentationMode CID
Calibration Dynamic 2

Function Parameters - Function 3 - TOF SURVEY FUNCTION
Scan Time (sec) 1.000
Interscan Time (sec) 0.024
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Set Mass 414.4

Start Mass 50.0

MSMS End Mass 2000.0
Start Time (mins) 0.00

End Time (mins) 120.00
Data Format Continuum
ADC Sample Frequency (GHz) 3.0
Use Tune Page Cone Voltage YES

Use Auto Trap Collision Energy NO
Using Trap Collision Energy Profile YES

CE Profile Filename
Using Auto Transfer Collision Energy (eV) 0.000000

Sensitivity Normal
Dynamic Range Normal
Save Collapsed Retention Time Data No
Use Rule File Filtering No
FragmentationMode CID
Calibration Dynamic 2

Function Parameters - Function 4 - TOF SURVEY FUNCTION

Scan Time (sec) 1.000
Interscan Time (Sec) 0.024
Set Mass 648.8

Start Mass 50.0

MSMS End Mass 2000.0
Start Time (mins) 0.00

End Time (mins) 120.00
Data Format Continuum
ADC Sample Frequency (GHz) 3.0
Use Tune Page Cone Voltage YES

Use Auto Trap Collision Energy NO
Using Trap Collision Energy Profile YES

CE Profile Filename
Using Auto Transfer Collision Energy (eV) 0.000000

Sensitivity Normal
Dynamic Range Normal
Save Collapsed Retention Time Data No
Use Rule File Filtering No
FragmentationMode CID
Calibration Dynamic 2

Function Parameters - Function 5 - REFERENCE

Scan Time (sec) 1.00
Interval 60

Reference Cone Voltage 40.0
Trap Collision Energy (eV) 6.0
Calibration Dynamic 1
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ACE Experimental Record

Inlet Method File: d:\masslynx

pro\kc_proteomics.pro\acqudb\peptide_120min_250ul_a25cm

Run method parameters

Application Mode: Single Pump Trapping
Pump Type: BSM1
Run Time: 120.00 min
Solvent Selection A: Al
Solvent Selection B: B1
Seal Wash: 15.0 min
Switch 1: No Change
Switch 2: No Change
Switch 3: No Change
Chart Out 1: System Pressure
Chart Out 2: %B
Run Events: No
[Gradient Table]
Time(min) Flow Rate(uL/min) %A %B Curve
1. Initial 0.250 98.0 2.0
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2.0.100.25090.0 10.0 6

3.90.00 0.250 60.0 40.0 6

4.95.00 0.250 15.0 85.0 6

5.100.00 0.250 15.0 85.0 6

6. 105.00 0.25098.0 2.0 6

Analytical Low Pressure Limit: O psi
Analytical High Pressure Limit: 10000 psi
Sample Loading Time: 3.00 min
Trapping Flow Rate: 5.000 uL/min
Trapping %A: 98.0

Trapping %B: 2.0

Trapping Low Pressure Limit: O psi
Trapping High Pressure Limit: 5000 psi
Flow Rate A Data Channel: No

Flow Rate B Data Channel: No
Solvent Name A: Water

Solvent Name B: Acetonitrile
Comment:

System Pressure Data Channel: Yes
Flow Rate Data Channel: No

%A Data Channel: No

%B Data Channel: No

Primary A Pressure Data Channel: No
Accumulator A Pressure Data Channel: No
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Primary B Pressure Data Channel: No

Accumulator B Pressure Data Channel: No

Degasser Pressure Data Channel: No
3

Run Time: 120.00 min
Pump A...

Aux Pump Role: Auxiliary

Aux Solvent Name: Water

Aux Flow Rate: 0.000 uL/min

Aux Solvent Selection: Al

Aux Low Pressure Limit: O psi

Aux High Pressure Limit: 10000 psi
Pump B...

Aux Pump Role: Lock Mass

Aux Solvent Name: Water

Aux Flow Rate: 0.000 uL/min

Aux Solvent Selection: B1

Aux Low Pressure Limit: O psi

Aux High Pressure Limit: 10000 psi

Waters Acquity AutoSampler
Run Time: 120.00 min
Comment:

Loop Option: Partial Loop
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LoopOffline: Disable

Weak Wash Solvent Name: Water

Weak Wash Volume: 600 uL

Strong Wash Solvent Name: Acetonitrile
Strong Wash Volume: 200 uL

Target Column Temperature: 40.0 C
Column Temperature Alarm Band: Disabled
Target Sample Temperature: 15.0 C
Sample Temperature Alarm Band: Disabled
Full Loop Overfill Factor: Automatic
Syringe Draw Rate: Automatic

Needle Placement: 1.0

Pre-Aspirate Air Gap: Automatic
Post-Aspirate Air Gap: Automatic
Column Temperature Data Channel: No
Ambient Temperature Data Channel: No
Sample Temperature Data Channel: No
Sample Pressure Data Channel: No
Switch 1: No Change

Switch 2: No Change

Switch 3: No Change

Switch 4: No Change

Chart Out: Sample Pressure

Sample Temp Alarm: Disabled
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Column Temp Alarm: Disabled Serial Number: LOONPS638M
Run Events: No

SampleLoop: 5.000 Sample Syringe Size: 100.0
Sample Run Injection Parameter Sample Loop Size: 5.0
Injection Volume (ul) -  5.00 NeedleType: PEEK
---------------------------- 000 -----s-emmmemeeeeeeeeeeeenes Minimum Sample Temperature: 0.0
End of experimental record. Maximum Sample Temperature: 0.0
------------------- Waters GI Pump Postrun Report =~ --------------- Average Sample Temperature: 0.0
---------------------------- 000 -----mmmmmmmem e Minimum Column Temperature: 22.1
------------------- Waters Acquity SM Postrun Report  -------------- Maximum Column Temperature: 40.1
Software Version: 1.41.1164 Average Column Temperature: 0.0
Firmware Version: 1.41.215 (Feb 16 2009) Measured Loop Volume: 6.290
Checksum: 0xb9e98c4c Measured Loop Volume No Pressure: 6.260
146
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Function 1

Scans in function:
Cycle time (secs):

Scan duration (secs):
Inter Scan Delay (secs):

Start and End Time(mins):

lonization mode:
Data type:
Function type:
Mass range:

Function 2

Scans in function:
Cycle time (secs):

Scan duration (secs):
Inter Scan Delay (secs):

Start and End Time(mins):

lonization mode:
Data type:
Function type:
Mass range:
Collision Energy:

3956
1.024
1.000
0.024
0.000 to 120.000
ES+
Enhanced Mass
TOF MS
350 to 1700

990
1.024
1.000
0.024
0.000 to 120.000
ES+
Enhanced Mass
TOF Daughter
50 to 2000
0.0

Function 3

Scans in function:
Cycle time (secs):

Scan duration (secs):
Inter Scan Delay (secs):

Start and End Time(mins):

lonization mode:
Data type:
Function type:
Mass range:
Collision Energy:

Function 4

Scans in function:
Cycle time (secs):

Scan duration (secs):
Inter Scan Delay (secs):

Start and End Time(mins):

lonization mode:
Data type:
Function type:
Mass range:
Collision Energy:
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703
1.024
1.000
0.024
0.000 to 120.000
ES+
Enhanced Mass
TOF Daughter
50 to 2000
0.0

1242
1.024
1.000
0.024
0.000 to 120.000
ES+
Enhanced Mass
TOF Daughter
50 to 2000
0.0
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Function 5

Scans in function: 118
Cycle time (secs): 1.100
Scan duration (secs): 1.000

Inter Scan Delay (secs):  0.100
Start and End Time(mins):  0.000 to 120.000

lonization mode: ES+

Data type: Enhanced Accurate Mass
Function type: TOF MS

Mass range: 350 to 1700

148
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Supplementary data 2. Information of synthetic peptides

e ST R

i % B REREEE (NIDV Core Facility)

% g

Peptide Data Sheet
Date released: 2017/4/7
Peptide Data Sheet
Name Sequence Weigt (mg) Purity MS data
AD1 SAGAVVDIK 5mg 97.5% 859.6 Da (+1)
AD5 NNIVDGSNAVWSALGLDK 5mg 90.4% 1873.8 Da (+1)
AD11 GEHNSVTWTFHYEK 5mg 94.6% 1734.4 Da (+1)
Note:
1. Lyophilized peptides are stable at room temperature for days to weeks, but for longer-term storage, it
is safer to store at -20°C or colder.

Prepared by

Checked by

—_—
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(PI or Manager)

Display Report - All Windows All Analyses

Print Date: 03/28/2017 09:30:49 AM
Acq. Date: 03/27/2017 02:48:26 PM
Analysis In lns: " AD1: UV Chvomalagiam, 206214 nn
m
file:20170327/AD1
MW=§59.0 Da =0
LCMSD test 600
Waters T3 column 400 1
B=H20/0.1%FA,C=ACN/.1 %EA 2001
2min/98%B,42min/1 $%BASmin0%B o b2 _ |
method=B98-15 T
ult_sen mode, 250-2200 5 10 15 20 25 30 35 Time [min]
ntens s ot nin #{B63-E
nﬂnﬂ S, 13.1-13.3min #(as‘uﬂ
3
8586
# RT[min] Area AreaFrac%
1 129 3509 97.5
2 175 100 25
na 132 na na
5 4303
Jo |
L T01.5
il L L L 1

==
200

400 600 ED'O_

1000

1200

1400

1600 1800 2000 mz

doi:10.6342/NTU201802106



Display Report - All Windows All Analyses

Print Date: 03/30/2017 02:37:16 PM
Acq. Date: 03/30/2017 12:46:41 PM
Analysis In
file:20170330/AD5
MW=1873.08 Da
LCMSD test

Waters T3 column
B=H20/0.1%FA,C=ACN/0.1%FA
2min/98%B,42min/15%B,45min/0%B
method=B98-15

ult_sen mode, 250-2200

# RT[min] Area Area Frac %
96

1 195 467
2 202 4384 %04
na 202 na na

i |

200 400 600 800 1000 1200 1400 1600 1800 2000 miz
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Display Report - All Windows All Analyses

Analysis In

file:20170327/AD11
MW=1733.9Da

LCMSD test

Waters T3 column
B=H20/0.1%FA,C=ACN/D.1%F A
2min/98%B,42min/l 5%B,45min/0%B
method=B98-15

ult_scn mode, 250-2200

# RT[min] Area AreaFrac%
1 144 5600 946
2 155 317 54
na 147 na na

Print Date:
Acqg. Date:

03/28/2017 03:25:19 PM
03/28/2017 10:40:38 AM
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Supplementary data 3. Parameter of QqQ MS

Acquisition Experiment Report
File:c:\masslynx\Oshih.pro\data\20180520r1s01.raw

Header

Acquired File Name:  20180520R1S01
Acquired Date: 20-May-2018
Acquired Time: 18:41:59

Job Code: 20180520
Task Code:

User Name:

Laboratory Name:

Instrument:

Conditions:

Submitter:

SamplelD:

Bottle Number: 1:A,1
Description:

Instrument Calibration:
Calibration File: C:\MassLynx\Waters
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PM.PRO\ACQUDB\Cal_20171110.cal
Parameters

MS1 Static:

Mass: 20 Dato 1974 Da.
Resolution: 15.0/15.0

lon Energy: 1.0

Reference File:  Naics2
Acquisition File: STATMS1
MS1 Scanning:

Mass: 10 Da to 2010 Da.
Resolution: 15.0/15.0
lon Energy: 1.0

Reference File:  Naics2
Acquisition File: SCNMS1
MS1 Scan Speed Compensation:

Scan: 100 to 2000 amu/sec.
Resolution: 15.0/15.0
lon Energy: 1.0

Reference File:  Naics2
Acquisition File: FASTMS1

MS2 Static:

Mass: 20 Da to 1974 Da.
Resolution: 15.0/15.0

lon Energy: 1.0
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Reference File:  Naics2
Acquisition File: STATMS2
MS2 Scanning:

Mass: 10 Da to 2010 Da.
Resolution: 15.0/15.0
lon Energy: 1.0

Reference File:  Naics2
Acquisition File: SCNMS2
MS2 Scan Speed Compensation:

Scan: 100 to 2000 amu/sec.
Resolution: 15.0/15.0
lon Energy: 1.0

Reference File:  Naics2

Acquisition File: FASTMS2

Calibration Time: 09:57

Calibration Date: 11/10/17

Coefficients

MS1 Static: -0.000000000000*x4 +
0.000000001979*x"3 + -0.000003196711*x"2 +
1.002369031773*x +-0.482250194984

MS?2 Static: -0.000000000000*x4 +
0.000000000874*x"3 + -0.000001445358*x"2 +
1.001225281950*x +-0.253196256198

Function 1: None
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Function 2: None
Function 3: None

Parameters for
C:\MassLynx\0OSHIH.PRO\ACQUDB\kiwifinalmethod.EXP

Data Processing:

SIR / MRM Chromatogram Spike Removal OFF
SIR / MRM Smoothing OFF

Smoothing window size (scans) 3

Number of smooths 2

Prescan Statistics:
Initial Average Intensity 14.0390
Initial Average Std Dev 2.5531

Bunch Zero Level 0.0014
Bunch Std Dev 0.0068
Bunch Threshold 0.0545

Spike Removal Std Dev 2.5528

Instrument Parameters - Function 1:
lonization Mode  ES+
Calibration  Static 2

Capillary (kV)2.80 2.74
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Cone (V)55 67 Automated
Extractor (V) 3 3

RF Lens (V) 0.0 Instrument Parameters - Function 2:
Source Temperature (°C)120 119 lonization Mode  ES+
Desolvation Temperature (°C) 450 442 Calibration  Static 2
Cone Gas Flow (L/Hr) 150 148 Capillary (kV)2.80 2.74
Desolvation Gas Flow (L/Hr) 700 697 Cone (V)55 67
LM 1 Resolution 15.0 Extractor (V) 3 3
HM 1 Resolution 15.0 RF Lens (V) 0.0
lon Energy1 1.0 Source Temperature (°C)120 119
Entrance 0 -34 Desolvation Temperature (‘C) 450 442
Collision0  -34 Cone Gas Flow (L/Hr) 150 148
Exit 0.0 -34.3 Desolvation Gas Flow (L/Hr) 700 697
LM 2 Resolution 15.0 LM 1 Resolution 15.0
HM 2 Resolution 15.0 HM 1 Resolution 15.0
lon Energy 2 1.0 lon Energy1 1.0
Multiplier (V) 550 -556 Entrance 0 -34
Syringe Pump Flow (uL/min) 100 Collision0  -34
Pressure (m bar)  3.66e-3 Exit 0.0 -34.3
Collision Gas Flow (mL/Min) 0.20 0.20 LM 2 Resolution 15.0
Source T-WAVE Parameters HM 2 Resolution 15.0

Automated lon Energy 2 1.0

Multiplier (V) 550 -556
Collision Cell T-WAVE Parameters Syringe Pump Flow (uL/min) 100
153
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Pressure (m bar)  3.66e-3
Collision Gas Flow (mL/Min) 0.200.20
Source T-WAVE Parameters

Automated

Collision Cell T-WAVE Parameters
Automated

Instrument Parameters - Function 3:
lonization Mode  ES+

Calibration  Static 2

Capillary (kV)2.80 2.74

Cone (V)55 67

Extractor (V) 3 3

RF Lens (V) 0.0

Source Temperature (°C)120 119
Desolvation Temperature (‘C) 450 442
Cone Gas Flow (L/Hr) 150 148
Desolvation Gas Flow (L/Hr) 700 697
LM 1 Resolution 15.0

HM 1 Resolution 15.0

lon Energy1 1.0

Entrance 0 -34

Collision 0 -34
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Exit 0.0 -34.3
LM 2 Resolution 15.0
HM 2 Resolution  15.0
lon Energy 2 1.0
Multiplier (V) 550 -556
Syringe Pump Flow (uL/min) 100
Pressure (m bar)  3.66e-3
Collision Gas Flow (mL/Min) 0.200.20
Source T-WAVE Parameters
Automated

Collision Cell T-WAVE Parameters
Automated

ACE Experimental Record

Inlet Method File: c:\masslynx\Oshih.pro\acqudb\kiwifinalmethod

--------------------- Run method parameters

Waters Acquity SDS
Run Time: 5.00 min
Comment:

Solvent Selection A: A2
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Solvent Selection B: B1
Low Pressure Limit: O psi
High Pressure Limit: 10000 psi
Solvent Name A: 5SmM Ammonium acetate
Solvent Name B: Acetonitrile
Switch 1: No Change
Switch 2: No Change
Switch 3: No Change
Seal Wash: 5.0 min
Chart Out 1: System Pressure
Chart Out 2: %B
System Pressure Data Channel: No
Flow Rate Data Channel: No
%A Data Channel: Yes
%B Data Channel: Yes
Primary A Pressure Data Channel: No
Accumulator A Pressure Data Channel: No
Primary B Pressure Data Channel: No
Accumulator B Pressure Data Channel: No
Degasser Pressure Data Channel: No
[Gradient Table]
Time(min) Flow Rate %A %B Curve
1. Initial 0.250 85.0 15.0
2.0.100.250 85.0 15.0 6
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3.3.000.250 60.040.0 6
4.3.250.25010.090.06
5.4.250.250 10.090.0 6
6.4.750.250 85.0 15.0 6
7.5.000.250 85.0 15.0 6
Run Events: Yes

Waters Acquity AutoSampler
Run Time: 5.00 min
Comment:
Load Ahead: Disabled
Loop Option: Full Loop
LoopOffline: 3.30
Weak Wash Solvent Name: 10%ACN
Weak Wash Volume: 3000 uL
Strong Wash Solvent Name: 60%ACN/20%MeOH/20%Water
Strong Wash Volume: 1000 uL
Target Column Temperature: 40.0 C
Column Temperature Alarm Band: Disabled
Target Sample Temperature: 4.0 C
Sample Temperature Alarm Band: Disabled
Full Loop Overfill Factor: Automatic
Syringe Draw Rate: Automatic
Needle Placement: Automatic
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Pre-Aspirate Air Gap: Automatic
Post-Aspirate Air Gap: Automatic
Column Temperature Data Channel: No
Ambient Temperature Data Channel: No
Sample Temperature Data Channel: No
Sample Organizer Temperature Data Channel: No
Sample Pressure Data Channel: No
Switch 1: No Change

Switch 2: No Change

Switch 3: No Change

Switch 4: No Change

Chart Out: Sample Pressure

Sample Temp Alarm: Disabled

Column Temp Alarm: Disabled

Run Events: Yes

Needle Overfill Flush: Automatic

Sample Run Injection Parameter

Injection Volume (ul) -  10.00

End of experimental record.

------------------- Waters Acquity SDS Postrun Report  =------------

Software Version: 1.30.2075

Firmware Version: 1.30.145 (May 9 2007)

Checksum: 0x683fc9b6

Serial Number: HO7TUPB852M

Associated ASM ID (if configured as BSM):

Specific configured type of Solvent Manager: Acquity

Scale of flow (based on configured type of Solvent Manager):
Normal

Minimum System Pressure: 1573.8

Maximum System Pressure: 3210.3

Average System Pressure: 2766.4
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Minimum Degasser Pressure: 0.5

Maximum Degasser Pressure: 0.5

Average Degasser Pressure: 0.5

------------------- Waters Acquity SM Postrun Report

Software Version: 1.30.2203

Firmware Version: 1.30.191 (May 31 2007)

Checksum: 0xd04e0Oaad

Serial Number: GO7TUPAG85M

Sample Syringe Size: 100.0

Sample Loop Size: 10.0

NeedleType: PEEK
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Minimum Sample Temperature: 0.0

Maximum Sample Temperature: 0.0

Average Sample Temperature: 0.0

Minimum Column Temperature: 21.9

Maximum Column Temperature: 55.4

Average Column Temperature: 0.0

---------------------------- 000 ---m-mmmmemmmme e
Function 1

Scans in function: 330

Cycle time (secs): 0.220

Inter Scan Delay (secs):  0.005
Inter Channel Delay (secs):0.005

Span (Da): 0.100

Start and End Time(mins): ~ 0.000 to 1.350
lonization mode: ES+

Data type: SIR or MRM data

Function type: MRM of 4 channels
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Chan Reaction Dwell(secs) Cone Volt.
Col.Energy Delay(secs) Compound

1 :915.47 >288.42 0.050 55.0 45.0
0.005 Ad1HDO1

2 :915.47 >628.54 0.050 55.0 40.0
0.005 Ad1HDO02

3 :923.54>292.44 0.050 55.0 40.0
0.005 Ad1DDO01

4 :923.54>632.63 0.050 55.0 40.0
0.005 Ad1DD02

Function 2

Scans in function: 378

Cycle time (secs): 0.220

Inter Scan Delay (secs):  0.005

Inter Channel Delay (secs):0.005

Span (Da): 0.100

Start and End Time(mins): ~ 1.300 to 2.750

lonization mode: ES+

Data type: SIR or MRM data

Function type: MRM of 4 channels

Chan Reaction Dwell(secs) Cone \olt.
Col.Energy Delay(secs) Compound
1 :597.69 > 302.35 0.050 50.0 30.0

0.005 Ad11HDO02

2 :597.69 > 466.44 0.050 50.0 25.0
0.005 Ad11HDO1

3 :600.47 >527.74 0.050 45.0 20.0
0.005 Ad11DDO01

4 :600.47 > 855.41 0.050 45.0 20.0
0.005 Ad11DDO02

Function 3

Scans in function: 614

Cycle time (secs): 0.220

Inter Scan Delay (secs):  0.005

Inter Channel Delay (secs):0.005

Span (Da): 0.100

Start and End Time(mins):  2.700 to 5.000

lonization mode: ES+

Data type: SIR or MRM data

Function type: MRM of 4 channels
Chan Reaction Dwell(secs) Cone \olt.
Col.Energy Delay(secs) Compound

1 :965.38 >460.40 0.050 65.0 30.0
0.005 Ad5HDO01
2 :965.38 >584.30 0.050 65.0 25.0

0.005 Ad5HD02
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3 :969.10>921.68 0.050 65.0 40.0
0.005 Ad5DDO01
4 :969.10 > 1564.05 0.050 65.0 35.0
0.005 Ad5DD02

159

d0i:10.6342/NTU201802106



160

d0i:10.6342/NTU201802106



HAFHI L4

A

WirR** 5 F2LV3HANFPEEE

Supplementary data 5. Soluble solids and weight of fruits used in kiwi product preperation

Product # Soluble solids (°Brix) Fruit weight (g)
Heat dried Kiwi, 1 14 122.1
Freeze dried kiwi 2 15 124.1
3 13 121.74
4 14.5 123.89
5 13.5 119.4
Jam 1 12.5 124.97
2 10 120.72
3 115 124,98
4 13.5 123.23
Fresh, Heated 1 13 117.6
puree, HPP puree, 2 13.5 122.3
Heated juice, HPP 3 12.5 123.26
juice 4 12 117.8
5 13.5 117.94
6 12 116.13
7 13.5 118.89
8 13 124.93

161

d0i:10.6342/NTU201802106



AT QTOF4Ffedd k&%

Supplementary data 6. Results of protein sequencing result from Q-ToF

No.  gi number description score mass coverage
0i|146215974 actinidin Actla [Actinidia deliciosa] 1577 42083 47.9
gi|166317 actinidin [Actinidia deliciosa] 1529 42115 47.9

RecName: Full=Kiwellin; AltName: Allergen=Act d 5; Contains: RecName:
3 gi|85701136  Full=Kissper; Contains: RecName: Full=KiTH-3; Contains: RecName: 1469 19955 714
Full=KiTH-1; Contains: RecName: Full=KiTH-2

4 gi|906848987 Chain A, Crystal Structure Of The Kiwifruit Allergen Act D 5 1445 19877 714

5 gi|82469930  11S globulin-like protein [Actinidia chinensis] 1153 52515 57.6

6 gi|71057064  thaumatin-like protein [Actinidia deliciosa] 906 24205 60.9

7 0i|441482346 kiwellin [Actinidia deliciosa] 784 22198 72.3

8 gi|550544357 Chain A, Crystal Structure Of Kiwi-fruit Allergen Act D 2 780 21600 60.2

9 0i|441482348 kiwellin [Actinidia deliciosa] 751 22229 72.3

) RecName: Full=Thaumatin-like protein; AltName: Allergen=Act d 2; Flags:
10 gi|190358875 744 24205 54.2
Precursor

11 0i|441482350 kiwellin [Actinidia deliciosa] 740 22224 71.4

12 0i|82469932  11S globulin-like protein [Actinidia chinensis] 692 31530 62.4

13 gi|672886569 Chain A, Crystal Structure Of Kiwellin 686 19736 75.7

14 gi|1170601 RecName: Full=Fruit protein pKIWI502 [Actinidia deliciosa] 677 35177 60.3

15 gi|312451836 actinidin [Actinidia chinensis] 661 42080 60

. RecName: Full=Actinidain; Short=Actinidin; AltName: Allergen=Act ¢ 1;
16 gi|190358935 659 42145 60

Flags: Precursor [Actinidia chinensis]
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17

18
19
20
21

22

23

24

25
26
27
28
29

30

31
32

33

34

gi|193806686

gi[441482352
gi[2144501

gi[441482356
gi|157829826

gi[158518418

gi[146215980
gi[313507179

gi[450237
gi[27544454
0i[332319679
gi[27544452
gi[441482370

gi[356516587

0i[593331620
0i[566146990

0i|695052519

gi|160419153

RecName: Full=Actinidain; Short=Actinidin; AltName: Full=Allergen Act d
1; AltName: Allergen=Act d 1; Flags: Precursor
kiwellin [Actinidia deliciosa]
actinidain (EC 3.4.22.14) precursor - Kiwi fruit
kiwellin [Actinidia eriantha]
Chain A, Crystal Structure Of Actinidin-E-64 Complex+

RecName:
Short=PMEI;

Full=Pectinesterase

AltName:

Precursor [Actinidia deliciosa]

actinidin Act2a [Actinidia deliciosa]

inhibitor;

Full=Pectin methylesterase

AltName:

inhibitor;

Full=AdPMEI;
Flags:

Chain A, Crystallographic Refinement Of The Structure Of Actinidin At 1.7
Angstroms Resolution By Fast Fourier Least-Squares Methods

pKIWI1502 [Actinidia deliciosa var. deliciosa]
pectinmethylesterase inhibitor [Actinidia deliciosa]
RecName: Full=Kirola; AltName: Allergen=Act d 11 [Actinidia deliciosa]
pectinmethylesterase inhibitor [Actinidia deliciosa]
thaumatin-like protein [Actinidia chinensis]

PREDICTED: glyceraldehyde-3-phosphate dehydrogenase, cytosolic-like

[Glycine max]

hypothetical protein PHAVU_008G012600g [Phaseolus vulgaris]
heat shock protein 70 cognate [Populus trichocarpa]

PREDICTED: heat shock cognate 70 kDa protein 2-like [Musa acuminata

subsp. malaccensis]

RecName:

Full=Pectinesterase;

Short=PE;

AltName:

Full=Pectin

658

644
638
624
585

511

509

497

490
452
437
412
370

363

361
351

336

320

42083

22228
42115
22286
23543

19880

41619

23668

35177
19878
17393
19880
24251

36714

70773
71837

71160

35346

60

72.3
60

58.2
95.9

42.7

30.7

51.8

o57.1
41.6
58.7
42.7
36.4

30.2

13.3
11.3

14

26.2
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35

36

37
38
39
40
41
42
43
44

45

46
47

48

49
50
51

52

gi|697124150

gi[568214447

gi[595971302
gi[27544456

0i[40807635

0i[146215982
gi[590646878
gi[675272222
gi[763782358
gi[297733609

gi[224055669

0i[146215978
gi[1143381

gi[672160369

gi[146215986
gi[353259703
0i[388514675

gi|720081635

methylesterase [Actinidia deliciosa]

PREDICTED: glyceraldehyde-3-phosphate dehydrogenase, cytosolic-like
[Nicotiana tomentosiformis]
glyceraldehyde-3-phosphate
tuberosum]

hypothetical protein PRUPE_ppa022368mg [Prunus persica]
pectinmethylesterase inhibitor [Actinidia deliciosa]

phytocystatin [Actinidia deliciosa]

actinidin Act2b [Actinidia eriantha]

Glyceraldehyde-3-phosphate dehydrogenase C2 isoform 2 [Theobroma cacao]
glycosyltransferase [Actinidia deliciosa]

hypothetical protein B456_008G119200 [Gossypium raimondii]
unnamed protein product [Vitis vinifera]

glyceraldehyde 3-phosphate dehydrogenase family protein
trichocarpa]

actinidin Actlc [Actinidia eriantha]

polygalacturonase inhibitor [Actinidia deliciosa]

PREDICTED: glyceraldehyde-3-phosphate dehydrogenase 3,
[Phoenix dactylifera]

actinidin Act2d [Actinidia eriantha]

glyeraldehyde 3-phosphate dehydrogenase [Rosa multiflora]
unknown [Lotus japonicus]

PREDICTED: glyceraldehyde-3-phosphate dehydrogenase 2,
[Nelumbo nucifera]

dehydrogenase, cytosolic-like  [Solanum

[Populus

cytosolic

cytosolic

312

300

288
287
287
286
279
267
267
267

267

264
248

244

243
243
243

243

36715

36701

36545
15731
12748
41917
36685
52600
66897
37420

36556

40818
36141

36988

42572
36368
36366

36497

28.2

27

20.2
33.3
44.8
19
18.4
18.6
9.6
26.2

31.8

14.1
26.3

20.3

16
27.1
27

27
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53
54
55

56

57
58
59
60
61
62
63
64

65

66

67

68
69

70

71

gi[262317107
gi|661890488
gi[332651142

gi[672206251

gi[575074860
0i[346682873
gi[111162635
0i[441482376
gi|902209207
0i[602617354
gi[12274936

gi[225430200

gi[697149119
gi[743762094
gi[573956655

gi[922074392
gi[133917261

gi|120676

Qi|743877054

glyceraldehyde-3-phosphate dehydrogenase [Manihot esculenta]
unnamed protein product [Coffea canephora]
glyceraldehyde-3-phosphate dehydrogenase [Jacaranda mimosifolia]
PREDICTED: glyceraldehyde-3-phosphate dehydrogenase 2,
partial [Phoenix dactylifera]

glyceraldehyde-3 phosphate dehydrogenase [Acacia mangium]
glyceraldehyde-3-phosphate dehydrogenase C [Scoparia dulcis]
glyceraldehyde-3-phosphate dehydrogenase, partial [Nicotiana attenuata]
thaumatin-like protein [Actinidia deliciosa]

hypothetical protein SOVF_091780 [Spinacia oleracea]
glyceraldehyde-3-phosphate dehydrogenase [Ipomoea nil]

osmotin-like protein [Fagus sylvatica]

PREDICTED: uncharacterized protein LOC100252479 [Vitis vinifera]
a-b binding protein 16,

PREDICTED:

brachyantha]

Thaumatin-like protein, partial [Cryptostegia grandiflora]

major chlorophyll a/b binding protein LHCb1.2 [Spinacia oleracea]
RecName: Full=Glyceraldehyde-3-phosphate dehydrogenase,
partial [Nicotiana tabacum]

PREDICTED: glyceraldehyde-3-phosphate dehydrogenase, cytosolic-like
isoform X1 [Elaeis guineensis]

chlorophyll
[Nicotiana tomentosiformis]
PREDICTED: thaumatin-like protein [Elaeis guineensis]

PREDICTED: chlorophyll a-b binding protein 2, chloroplastic-like [Oryza

chloroplastic-like

241
237
236

235

234
234
234
232
223
222
219
218

214

213

211

210
204

203

203

13226
36773
21240

35600

36756
36597
21685
26925
36908
36952
13761
40308

28274

19567

27806

22036
28321

35511

37073

38.4
.1
35.6

22

17.8
21.4
30.9
25.9
19.7
145
24

10.9

36.5

29.3

36.9

20.7
36.3

14.7

21.4
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72

73

74

75

76

77

78
79
80

81

82

83

84

85
86
87
88

gi[343794766

gi[697176947

gi[460376914
gi[262316963
gi[529280061

gi[75224035

gi[257815169
gi[629095094
gi[720019903

gi[460367572
gi[562006
gi[502088397

gi[115820

gi[702296909
0i[146215984
gi[743762086
gi[697131596

ACC oxidase 3 [Actinidia chinensis]

PREDICTED: glyceraldehyde-3-phosphate  dehydrogenase, cytosolic
[Nicotiana tomentosiformis]
PREDICTED: uncharacterized protein LOC101245729  [Solanum

lycopersicum]

glyceraldehyde-3-phosphate dehydrogenase [Manihot angustiloba]

thaumatin protein [Actinidia eriantha]

RecName: Full=Cysteine proteinase inhibitor 1; Short=KCPI1; AltName:
Full=Phytocystatin; AltName: Allergen=Act d 4; Flags: Precursor [Actinidia
deliciosa]

NAD-dependent glyceraldehyde 3-P dehydrogenase [Solanum chacoense]
hypothetical protein EUGRSUZ_H03863 [Eucalyptus grandis]
PREDICTED: uncharacterized protein LOC104600806 [Nelumbo nucifera]
PREDICTED: uncharacterized protein LOC101251618 [Solanum
lycopersicum]

PSHSP71.2 [Pisum sativum]

PREDICTED: elongation factor 2 [Cicer arietinum]

RecName: Full=Chlorophyll a-b binding protein type 2 member 1B,
chloroplastic; AltName: Full=Chlorophyll a-b binding protein type 1l 1B;
Short=CAB; AltName: Full=LHCP; Flags: Precursor [Pinus sylvestris]
PREDICTED: uncharacterized protein LOC104437065 [Eucalyptus grandis]
actinidin Act2c [Actinidia arguta]

PREDICTED: thaumatin-like protein [Elaeis guineensis]

PREDICTED: luminal-binding protein 4-like [Nicotiana tomentosiformis]

202

202

202

202

200

196

195
188
187

187

186

185

183

182
181
181
180

36230

36614

58825

13293

24275

12748

36648
22830
104625

43683

71122

94048

29014

40138
42036
17491
73297

25.1

172

18.6

38.4

20

44.8

22.8
29.2
4.1

7.7

8.6

13

35.4

12.7
8.7
34.1
6.2
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89

90
91
92
93
94
95
96

97

98
99

100

101
102

103

104

105

106
107

gi|658055683

gi[899115
gi[1480012
0i[33338347
gi[73747822
gi[3789940
gi|657990784
0i[194700378

gi|115786

gi[802555724
gi[3789942

gi|6706333

gi|658020066
gi[225435367

0i[460391793
gi[255540341
gi[3023814

gi[1657859
0i[149391359

PREDICTED: LOW QUALITY PROTEIN: polyubiquitin-like [Malus

domestica]

polyubiquitin, partial [Solanum tuberosum]
putative ubiquitin extension protein [Brassica rapa]
osmotin-like pathogenesis-related protein [Gossypium hirsutum]

ubiquitin monomer protein [Morus mongolica]

tetra-ubiquitin [Saccharum hybrid cultivar H32-8560]
PREDICTED: polyubiquitin 3 [Malus domestica]

unknown [Zea mays]

RecName: Full=Chlorophyll a-b binding protein, chloroplastic; AltName:
Full=LHCII type | CAB; Short=LHCP; Flags: Precursor
PREDICTED: uncharacterized protein LOC105628728 [Jatropha curcas]
polyubiquitin [Saccharum hybrid cultivar H32-8560]

NADP-dependent

graveolens]

malate

dehydrogenase

(decarboxylating)

PREDICTED: polyubiquitin-like [Malus domestica]
PREDICTED: kiwellin-like [Vitis vinifera]

PREDICTED:

[Solanum lycopersicum]
glyceraldehyde 3-phosphate dehydrogenase, putative [Ricinus communis]

RecName:

glyceraldehyde-3-phosphate

dehydrogenase,

Full=Glyceraldehyde-3-phosphate  dehydrogenase,
[Craterostigma plantagineum]

[Apium

cytosolic

cytosolic

chlorophyll a/b-binding protein WCAB precursor [Triticum aestivum]
polyubiquitin containing 7 ubiquitin monomers, partial [Oryza sativa Indica

180

180
179
177
177
176
176
175

175

174
174

173

173
171

169

168

167

166
166

50516

11055
12856
26031
17021
34202
34346
28066

27977

39640
42642

63211

51146
22602

36661

36816

36454

28206
22628

157

41.4
26.8
214
27

16.4
134
335

23.4

9.3
10.8

14.9

14.8

22.8

16.6

16.6

25.6
14.9
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108
109

110

111

112
113
114

115

116

117
118
119

120

121

122

123
124

gi[2196774
gi[902177258

gi|698451870

gi[297306780

gi[302770174
gi[698467578
gi[380505028

gi|659130004

0i[848900783

gi|674231974
gi[657956519
gi|6097875

0i|166863966
gi[209865725
gi[470125977

gi[720072061
0i[848902662

Group]

chlorophyll a/b-binding protein [Mesembryanthemum crystallinum]

hypothetical protein SOVF_158250 [Spinacia oleracea]
PREDICTED: malate dehydrogenase, chloroplastic isoform X1 [Nicotiana

sylvestris]

light harvesting chlorophyll a/b-binding protein Lhchl [Hordeum vulgare

subsp. vulgare]

hypothetical protein SELMODRAFT_169833 [Selaginella moellendorffii]
PREDICTED: ubiquitin-like, partial [Nicotiana sylvestris]
GAPDH2 [Ipomoea purpurea]
5-methyltetrahydropteroyltriglutamate--homocysteine
methyltransferase-like [Cucumis melo]
PREDICTED: transcription initiation factor TFIID subunit 1 [Erythranthe

PREDICTED:

guttatus]

hypothetical protein AALP_AA8G018200 [Arabis alpina]
PREDICTED: polyubiquitin-like [Malus domestica]
glyceraldehyde-3-phosphate dehydrogenase [Cucumis melo]
glyceraldehyde 3-phosphate dehydrogenase, partial [Actinidia deliciosa var.

chlorocarpa]

cell division cycle protein [Dimocarpus longan]

PREDICTED: cell division cycle protein 48 homolog [Fragaria vesca subsp.

vesca]

PREDICTED: enolase 1-like [Nelumbo nucifera]

PREDICTED:

glyceraldehyde-3-phosphate

dehydrogenase,

cytosolic

165
164

163

162

162
162
161

160

158

157
157
154

154

153

153

152
152

28391
36716

46614

28200

37420
13440
36843

84601

87415

120413
51000
11383

13842

89525

89968

47900
36731

fib.5
17.8

12.2

25.6

12.9
25.2
134

5.2

3.3

4.4
6.6
315

41.7

5.6

5.5

20.9
154
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125
126
127

128

129
130
131
132
133
134
135
136
137
138

139

140
141
142
143
144
145

gi[802741987
gi[720100552
gi|674241778

gi|697153336

gi[425194
gi[920715425
gi[502152034
gi[674882733
0i[38228695
gi[255073915
gi[270271313
gi[343794768
gi[641827540
0i[226263

gi[731343396

gi[728813961
gi[573916676
0i[567922868
0i[83839213

gi[255579310
gi[470133355

[Erythranthe guttatus]
PREDICTED: protein P21-like [Jatropha curcas]
PREDICTED: elongation factor 1-alpha, partial [Nelumbo nucifera]
hypothetical protein AALP_AA5G159700 [Arabis alpina]

PREDICTED:

tomentosiformis]

uncharacterized

protein

heat shock protein [Spinacia oleracea]
hypothetical protein LR48_Vigan10g140500 [Vigna angularis]
PREDICTED: malate dehydrogenase, chloroplastic [Cicer arietinum]

BnaC06g01970D [Brassica napus]

taumatin [Fagus sylvatica]
malate dehydrogenase [Micromonas sp. RCC299]
pathogenesis-related thaumatin, partial [Populus deltoides]

ACC oxidase 3 [Actinidia deliciosa]

LOC104120779

hypothetical protein CISIN_1g003165mg [Citrus sinensis]
chlorophyll a/b binding protein
PREDICTED: glyceraldehyde-3-phosphate dehydrogenase, cytosolic [Beta
vulgaris subsp. vulgaris]
Elongation factor 2 [Gossypium arboreum]

PREDICTED: luminal-binding protein-like [Oryza brachyantha]

hypothetical protein CICLE_v10010751mg [Citrus clementina]

glyceraldehyde-3-phosphate dehydrogenase [Lilium longiflorum]

pyruvate decarboxylase, putative [Ricinus communis]
PREDICTED: pyruvate decarboxylase 2 [Fragaria vesca subsp. vesca]

[Nicotiana

152
151
151

150

148
147
147
147
146
145
145
144
143
142

142

142
141
140
140
140
140

24254
42234
47512

39784

70825
27992
43041
54664
17063
33424
26179
36242
83581
26194

36966

94023
79609
24886
35065
65328
65067

21.8
9.4
20.3

10.8
33.7
8.6
4.8
23.1
3.8
124
28.5
12
331

13.2

12.1
3.7
19.1
17.2
7.1
7.1
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146
147
148
149

150

151

152
153
154
155
156
157
158
159
160

161

162

163

164
165

gi[40807639
gi[227139
gi[558695306
gi[357112708

gi[225425884

gi[731312995

gi[2911148
gi[258598075
gi[255553512
0i[441482374
gi|658008796
gi[595864955
gi[6716783
gi[227138
gi[474238080

gi[359754905
gi[255549002
gi|115780

gi[543177087
gi[557480652

cystatin [Actinidia eriantha]
chlorophyll a/b binding protein P27
osmotin, partial [Morus alba]

PREDICTED: pyruvate decarboxylase 2 [Brachypodium distachyon]
PREDICTED: glyceraldehyde-3-phosphate dehydrogenase, cytosolic [Vitis

vinifera]

PREDICTED: heat shock cognate 70 kDa protein-like [Beta vulgaris subsp.

vulgaris]
NADP-malic enzyme [Aloe arborescens]

pathogenesis-related protein 5 [Panax ginseng]
conserved hypothetical protein [Ricinus communis]

thaumatin-like protein [Actinidia deliciosa]

PREDICTED: ATP synthase subunit beta, mitochondrial [Malus domestica]
hypothetical protein PRUPE_ppa010081mg [Prunus persica]
chlorophyll a/b binding protein precursor [Euphorbia esula]

chlorophyll a/b binding protein P25

Chlorophyll a-b binding protein, chloroplastic [Triticum urartu]
chloroplast photosystem 11 light harvesting complex protein type I, partial

[Oxytropis maydelliana]

conserved hypothetical protein [Ricinus communis]
RecName: Full=Chlorophyll a-b binding protein, chloroplastic; AltName:
Full=LHCII type | CAB; Short=LHCP; Flags: Precursor [Spinacia oleracea]

hypothetical protein [Phaseolus vulgaris]
NADP-malic enzyme [Malus domestica]

140
139
139
139

137

136

136
135
133
132
131
130
129
129
129

128

128

128

127
127

12704
24986
25318
64711

36736

69676

65120
27523
39587
26953
60001
28111
28428
24379
34579

25419

39980

28406

37276
55357

29.6
fis.2
7.4
{1

18.9

6.8

6.6
19.9
6.8
21
10.4
22.6
22.4
14.6
10.2

25.2

8.5

22.5

6.7
15.7
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166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

184

185
186
187
188

gi[148906365
gi[565466512
0i[34334177

0i[146215976
gi[568865464
gi[703148997
gi[15221761

0i[685265942
gi[703102348
gi[224059642
gi|685377861
gi[166864002
gi[71000469

gi[388505572
gi475604106
gi[299152362
gi[697110354
0i[922339163

gi|659067435

gi[347361140
0i[62631798

gi[566167529
0i[158668032

unknown [Picea sitchensis]

hypothetical protein CARUB_v10017251mg [Capsella rubella]
osmotin-like pathognesis-related protein 5 [Gossypium hirsutum]

actinidin Actlb [Actinidia arguta]

PREDICTED: heat shock cognate 70 kDa protein-like [Citrus sinensis]
hypothetical protein L484_ 007509 [Morus notabilis]

eukaryotic initiation factor 4A-2 [Arabidopsis thaliana]

PREDICTED: eukaryotic initiation factor 4A-1-like [Brassica rapa]
hypothetical protein L484 003208 [Morus notabilis]

adenine nucleotide translocator family protein [Populus trichocarpa]
PREDICTED: ADP,ATP carrier protein 1, mitochondrial-like [Brassica rapa]
glyceraldehyde 3-phosphate dehydrogenase, partial [Actinidia deliciosa]
methionine synthase [Beta vulgaris]

unknown [Lotus japonicus]

Heat shock cognate 70 kDa protein [Aegilops tauschii]
glyceraldehyde-3-phosphate dehydrogenase C [Thymus vulgaris]
PREDICTED: protein P21-like [Nicotiana tomentosiformis]

heat shock cognate 70 kDa protein [Medicago truncatula]

PREDICTED: glyceraldehyde-3-phosphate dehydrogenase 2, cytosolic-like
[Cucumis melo]

methionine synthase [Camellia sinensis]

glyceraldehyde 3-phosphate dehydrogenase, partial [Spathandra blakeoides]
hypothetical protein POPTR_0004s20220g [Populus trichocarpa]
pathogenesis-related thaumatin-like protein [Coffea arabica]

126
126
125
124
123
123
123
123
122
122
122
121
120
120
120
119
119
117

116

115
115
114
112

48108
47683
22752
41966
75016
22650
46733
46575
40553
42074
40728
13923
87748
46707
70244
19368
25281
38286

36357

84781
13153
90366
12916

8.1
i
13
7.4
4.4
15

8.5
6.1
6.2
6.4
37.1
6.8

3.9
20.5
19
12.5

19

6.5
395
6.1
19.8
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189
190

191

192
193
194
195
196
197
198
199
200
201
202
203
204

205

206
207
208
209
210

gi|902236560
gi|13897312

0i|166864084

gi[719994898
gi[729334303
gi[567893111
gi[729436502
0i[138352662
gi[593263318
gi[734366716
gi[702324477
gi[502124745
gi[310942958
gi[593697638
gi[14290147

gi[300078580

gi[760449679

0i[83656805
gi[255581663
gi[4456760
0i[645267081
0i|698574254

hypothetical protein SOVF_015940 [Spinacia oleracea]
luminal binding protein, BiP, partial [Scherffelia dubia]

glyceraldehyde 3-phosphate dehydrogenase, partial [Actinidia deliciosa var.

chlorocarpa]

PREDICTED: uncharacterized protein LOC104595325 [Nelumbo nucifera]
PREDICTED: elongation factor 2-like [Tarenaya hassleriana]

hypothetical protein CICLE_v10031881mg [Citrus clementina]
PREDICTED: osmotin-like protein OSM34 [Tarenaya hassleriana]
glyceraldehyde 3-phosphate dehydrogenase, partial [Prosopis argentina]
hypothetical protein PHAVU_011G213200g [Phaseolus vulgaris]
NADP-dependent malic enzyme [Glycine soja]
PREDICTED: thaumatin-like protein [Eucalyptus grandis]
PREDICTED: uncharacterized protein LOC101508759 [Cicer arietinum]
Chain A, Actinidin From Actinidia Arguta Planch (Sarusashi)
hypothetical protein PHAVU_005G058100g [Phaseolus vulgaris]
thaumatin-like protein [Sambucus nigra]
peroxiredoxin [Jatropha curcas]

Cell division control
protothecoides]
osmotin [Rosa roxburghii]

protein  48-like protein

alpha-glucosidase, putative [Ricinus communis]
osmotin-like protein [Quercus suber]

PREDICTED: protein P21-like [Prunus mume]
PREDICTED: protein ASPARTIC PROTEASE IN GUARD CELL 2-like

E [Auxenochlorella

110
109

109

109
108
108
108
108
108
106
105
105
104
104
104
102

102

101
101
101
101
100

49423
72975

13869

40523
93987
39848
26358
9492

41699
64057
45595
39731
23956
92531
24399
24884

104853

19169
103335
13805
24211
52401

8.1
4.1

31.1

5.4
9.1
6.8
12.3
315
6.2
7.7
5.6
7.1
17.7
9.3
7.5
20.5

3.2

16.9
2.4
31
21.2
5.7
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211

212

213
214
215
216

217

218
219
220
221
222
223
224
225
226
227
228
229
230
231

0i[38455496
gi[586642479

0i[195626524
gi[255578581
0i[48596901

gi[973583631

gi[357144509

gi[1076408
gi[17367482
gi[357528277
gi[302172047
gi[326515998
gi[999396
0i[118498766
gi[743788762
gi[763741684
gi[77157635
0i[152963649
0i[33342046
0i[485819595
gi[1362117

[Nicotiana sylvestris]

cell division cycle protein 48 [Pseudochlorella pringsheimii]
PREDICTED:
methyltransferase 1 [Amborella trichopoda]

2-cys peroxiredoxin BAS1 [Zea mays]

peroxiredoxins, prx-1, prx-2, prx-3, putative [Ricinus communis]
ribosomal protein [Bromus inermis]

PDCL1 [Actinidia deliciosa]

PREDICTED: glyceraldehyde-3-phosphate dehydrogenase 1, cytosolic-like

[Brachypodium distachyon]

seed storage protein beta-chain 3 - Arabidopsis thaliana (fragment)
RecName: Full=40S ribosomal protein S4 [Prunus armeniaca]
GAPDH]1, partial [x Doritaenopsis hybrid cultivar]
glyceraldehyde-3-phosphate dehydrogenase, partial [Schiedea globosa]
predicted protein, partial [Hordeum vulgare subsp. vulgare]

heat-shock Protein [Arabidopsis thaliana]

glyceraldehyde-3-phosphate dehydrogenase, partial [Urochloa decumbens]
PREDICTED: vicilin-like antimicrobial peptides 2-3 [Elaeis guineensis]
hypothetical protein B456_001G128200 [Gossypium raimondii]
chlorophyll a/b binding protein [Panax ginseng]

glyceraldehyde 3-phosphate dehydrogenase [Bruguiera gymnorhiza]
glyceraldehyde-3-phosphate dehydrogenase [Houttuynia cordata]
glyceraldehyde-3-phosphate dehydrogenase, partial [Schiedea globosa]
ribosomal protein S5 homolog - common tobacco (fragment)

5-methyltetrahydropteroyltriglutamate--homocysteine

100

100

99
99
99
99

98

98
96
96
96
95
94
94
94
94
93
92
91
91
90

67538

84656

28131
29281
29912
65212

36420

2124

29548
31345
8203

67780
79986
29882
54497
69930
28624
11580
23963
8049

5350

4.9

3(9

18.1
17.7
9.1
6.8

12.2

52.6
12.3
11.7
27.4
3.5

14.3
2.3
4.1
9.4
31.8
17
444
30.6
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232

233

234

235
236
237
238
239
240
241
242
243
244
245
246
247
248
249

250

251

0i[848849029

gi[657966931

gi[460365357

gi[567203497
gi[604321228
gi[695044145
gi|148909783
gi[719973942
gi[729292267
gi[62526575
gi[727440429
gi[302172079
gi[1703374
gi[901826721
gi[743905377
gi[398363593
gi[565461088
gi[427338779

0i|697110983

gi[158998780

PREDICTED:

guttatus]

PREDICTED:

domestica]

PREDICTED:

lycopersicum]

ADP,ATP carrier protein, mitochondrial-like [Erythranthe

ADPATP carrier protein 1, mitochondrial-like [Malus

2-Cys

peroxiredoxin

BAS1,

chloroplastic

[Solanum

hypothetical protein EUTSA _v10020127mg [Eutrema salsugineum]
hypothetical protein MIMGU_mgv1a021736mg, partial [Erythranthe guttata]
PREDICTED: protein P21-like [Musa acuminata subsp. malaccensis]
unknown [Picea sitchensis]
PREDICTED: enolase 1 [Nelumbo nucifera]
PREDICTED: 40S ribosomal protein S4-3-like [Tarenaya hassleriana]

cysteine protease CP1 [Manihot esculenta]

PREDICTED: zingipain-2-like [Camelina sativa]
glyceraldehyde-3-phosphate dehydrogenase, partial [Schiedea adamantis]

RecName: Full=ADP-ribosylation factor 1

ADP-ribosylation factor 1 [Zostera marina]
PREDICTED: kiwellin-like [Populus euphratica]
sucrose synthase [Actinidia deliciosa]
hypothetical protein CARUB_v10001823mg [Capsella rubella]
ribosomal protein L2, partial [Cyrtandra sp. Kului 2]

PREDICTED: eukaryotic initiation factor 4A-6-like, partial [Nicotiana

tomentosiformis]

11S legumin protein [Carya illinoinensis]

89

88

88

87
87
87

86
86
86
83
83
82
81
80
79

78

75

42203

42098

29241

84711
13550
23363
44717
47907
29740
51516
37061
8245

20690
21421
22941
92539
26539
13056

12522

57981

6.2

6.3

13.9

3.5
13.6
10.9
4.2
9.5
12.2

4.2

30.1
155
14.7
6.5

17.8
10.2
20.5

31.5

2.6
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252
253
254

255

256

257

258
259
260
261
262
263
264
265

266

267
268

269

270

0i[386278580
gi[224593205
gi[506956839

gi[747101397
0i[11131766
gi[764602731

gi[259661866
gi[148909881
gi[802717867
0i[38345426
0i[4995854
gi[14717940
gi[221255555
gi[702439073

gi|697130756

0i|118484187
gi[357129421

gi[802571528

0i|541135687

legumin B precursor, partial [\Vernicia fordii]

translation elongation factor-1 alpha [Valonia utricularis]
glyceraldehyde-3-phosphate dehydrogenase, partial [Convolvulus tricolor]
PREDICTED: glyceraldehyde-3-phosphate dehydrogenase, cytosolic-like

[Sesamum indicum]

RecName: Full=Calnexin homolog; Flags: Precursor [Helianthus tuberosus]
PREDICTED: uncharacterized protein LOC101306247 isoform X1 [Fragaria

vesca subsp. vesca]

NADP-dependent malic enzyme, partial [Echinochloa crus-galli]
unknown [Picea sitchensis]

PREDICTED: legumin A-like [Jatropha curcas]

OSJNBb0091E11.17 [Oryza sativa Japonica Group]

H(+)-transporting ATP synthase [Thymelaea hirsuta]

ATP synthase beta subunit, partial (chloroplast) [Ardisia crenata]
glyceraldehyde 3-phosphate dehydrogenase, partial [Populus balsamifera]
PREDICTED: cysteine proteinase COT44-like [Eucalyptus grandis]

PREDICTED:

5-methyltetrahydropteroyltriglutamate--homocysteine

methyltransferase [Nicotiana tomentosiformis]
unknown [Populus trichocarpa]
PREDICTED: germin-like protein 5-1 [Brachypodium distachyon]

PREDICTED: low-temperature-induced cysteine proteinase-like [Jatropha

curcas]

NAD-dependent glyceraldehyde-3-phosphate dehydrogenase short paralog,
partial [Monogramma graminea]

71

70
70
70
70
69
69

69

69

68
68

68

46543
7722
19809

36499

61236

40663

40067
85318
54551
40154
52450
30107
11558
42502

84543

23096
23292

51751

10116

3.1
16.7
28'%

12.8

5.4

11.5
5.1
2.6
2.7
2.7
4.6
13
3.6

5.2

7.7

14.6
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271

272

273
274
275
276
277
278

279

280

281
282
283
284
285
286

287

288

289

gi|974782 cobalamine-independent methionine synthase [Solenostemon scutellarioides]
PREDICTED: 5-methyltetrahydropteroyltriglutamate--homocysteine
methyltransferase-like isoform X1 [Glycine max]

0i|224284436 unknown [Picea sitchensis]

gi|15230582  germin-like protein 8 [Arabidopsis thaliana]

gi|40949663  germin-like protein [Nicotiana attenuata]

gi|700254805 LOS4, partial [Lilium brownii]

gi|17682 Wilm~s tumor suppressor homologue [Arabidopsis thaliana]

0i|672159841 PREDICTED: 2-Cys peroxiredoxin BAS1, chloroplastic [Phoenix dactylifera]
RecName: Full=60S ribosomal protein L6; AltName: Full=YL16-like
[Mesembryanthemum crystallinum]
ribosomal protein L6, component of cytosolic 80S ribosome and 60S large
subunit [Chlamydomonas reinhardtii]

gi|968902 ribosomal protein S8 [Oryza sativa Japonica Group]

gi|17367479  RecName: Full=40S ribosomal protein S8 [Prunus armeniaca]

gi|9759565 40S ribosomal protein S4 [Arabidopsis thaliana]

gi|81237625  14-3-3 protein [Dunaliella salina]

0i|15218877  thioredoxin-dependent peroxidase 1 [Arabidopsis thaliana]

gi|798818 60S ribosomal protein L2 [Arabidopsis thaliana]
PREDICTED: 60S ribosomal protein L8-like [Musa acuminata subsp.
malaccensis]
RecName: Full=Tubulin alpha-3 chain; AltName: Full=Alpha-3-tubulin
[Eleusine indica]

gi|225441593 PREDICTED: tubulin alpha-3 chain [Vitis vinifera]

gi[356514027

gi[464621

0i|159463286

gi[695074833

0i|6094431

66

66
66
66
64
63

61

61

61
61
61
61
60
60

60

59

59

86717

84643

28049
23018
23276
47422
24841
30062

25985

24357

24909
24706
29983
29266
17417
27723

28283

49581

49266

5.1

6.5

4.6
59
5.9
2.4

13.6

6.4

6.7

6.8
6.8
4.9
11.2
6.2
4.7

4.6

3.1

3.1
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290
291
292
293

294

295
296

297

298
299
300

301

302
303
304
305
306

307

308
309

gi[224134573
0i[146216004
gi[242041393
gi[357503371

gi[225435794

gi[14517542
gi[255538210

gi[1351856

gi[61741088
gi[744515973
0i[149938964

gi[378405189

gi[40807637
0i[146215996
gi[744515977
0i[82697965
gi[27524403

gi[757815335

gi[2274778
0i[95981853

embryo-specific family protein [Populus trichocarpa]
cysteine protease Cp6 [Actinidia deliciosa]
hypothetical protein SORBIDRAFT_01g039450 [Sorghum bicolor]

heat shock cognate 70 kDa protein [Medicago truncatula]
large subunit-binding protein subunit beta,

PREDICTED:

ruBisCO

chloroplastic [Vitis vinifera]
F2G19.31/F2G19.31 [Arabidopsis thaliana]
cysteine protease, putative [Ricinus communis]

RecName:

Full=Aconitate

hydratase,

AltName: Full=Citrate hydro-lyase
elongation factor 1 alpha [Actinidia deliciosa]

ATP synthase beta subunit, partial [Actinidia deliciosa]
ACT1 [Actinidia deliciosa]

RecName:

Full=Non-specific

lipid-transfer

cytoplasmic;

protein

Short=nsLTP1; AltName: Allergen=Act d 10.01
cystatin [Actinidia deliciosa]
cysteine protease Cp2 [Actinidia deliciosa]
ATP/ADP carrier protein, partial [Actinidia deliciosa]
CXE carboxylesterase [Actinidia deliciosa]
photosystem Il protein, partial (chloroplast) [Actinidia deliciosa var. deliciosa]

photosystem
deliciosa]

CP47 chlorophyll

Short=Aconitase;

1;

Short=LTP1;

apoprotein (chloroplast) [Actinidia

1-aminocyclopropane-1-carboxylic acid oxidase, partial [Actinidia deliciosa]
CTR1, partial [Actinidia deliciosa]

59
58
58
58

57

56
56

55

49
45
41

41

29
24
22
20
20

18

16

21429
50759
61020
72178

64568

50963
52080

97943

49233
35061
41637

9452

12890
41453
22206
34821
20722

55991

35971
16705

5.9

2(7

2.3

1.8

1.9

2.7
9.3
5.3

141

22.6
7.4
9.7
3.5
8.9

6.9

12.9
7.6
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) alpha-L-arabinofuranosidase/beta-D-xylosidase, partial [Actinidia deliciosa
310 i|318136853 . 16 68609 7.3
var. deliciosa]

311  gi|98979405 lipoxygenase 5, partial [Actinidia deliciosa] 16 51336 2
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Supplementary data 7. Peptide fragmentation nomenclature of Roepstorff—-Folmann-Biemann
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