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Wl Ame Fa 97 AEdAR YT b UV AEdA
Hal=d A2, 53] ubiquitinationo] ]38 wi/lE = oA oA
ANE Ao 24 72 @tz 3 AT TS I AEE e
| =3

4
WS Hol= #§& 7l e Attel 582 Zlojn, o
©)

A7) AT BAHS Iy Y, ubiquitination T FL §A4F ZE3E o)A
cullin4—based E3 ligase (CRL4)9] 712 €A 5 UV 2EH A A3 Ao Holdts=

FAAE s o9 ATS st . A= v o] xdE.

1. UV 2E#g A 235 Ao #o]dt= CRL4 712 447 #d SAwWolA (dhn) 2 SAA
(DHU) '8

2. DHU1—-39} CRL4 adaptor$] DDB13}2] A3t ofF &9l

3. UV 4l& #g 34gA] DHUsO| Al 28 712 711

4. UV 2Ed 2= WA A& A2

V. o f7)ur4 3k

i
s

o
= .

A7aA el Fa Ane gt

1. 3F7F9 of71"d CRL4 712 $&4 e SAWHo|A| (dhu)7F UV—B ZAMA] oFAFol H]

=
3 FHIHk-S (hypersensitivity)S Hol+= AL 3kl

ol

2. 7] EddolAlet #dY FHA (DHUI, DHU2, DHU3) <X,

3. DHU1-37} CRL4¢] 714 &A= Zg3S gl

4. DHUs®] UV-Bell 23t inducibilityE <13t

5. dhudlA UV—B Wk FHAR CHS, HY59 HAtEe] UV-B AR 54 HS 8l

6. dhuelx UV—B Whg fd2kel HY59] @i dgke] UV-B AR A544S e

7. UV 2Eg 2ol Y-S Hole o713l A2tE 18] DHUsS Aol 2-¥ 32734
Az Z

8. A Aol A&Esa F&HA AES 98, CRL49 adaptoré! DDBla%} 7Hg 73t

=
interactions X.o]= DHU3| Ht} & wrao] A 28 7]2S 4 5.



9. dhu3®] UV—B specific hypersensitivity o5& FH53F7] 93] red, far—red, blue, white,
darkdol A9 AH HAEE okAFTH vt 23 dau3d] FA-LS UV-B specific &=

==

O .
10. UV A& AY JAHA] DHU3SY A 28 712 5+9H S 98] UV-B ZAFA] ofAF3}
dhu3 7Fe] 23 A2 xFo]= DNA chip analysisES £3l &

23
oy

2o AFHA Y] FeEet 4], A 83| g, 179 A7) e E L, 4] A

olg] Al 149 SCI =4 A€ (Plant Cell, Five—Year Impact Factor: 10.125)% 9] =&

submit & review #4 &P ’o] GEAAS AEeIG S, AEY e AT A3e UV 2EdH X~

ANE A el dxstal Uvel tigk A& vheAdS HsAZ F e (S

S/ de) 7 Al FE 74T A =
I~

o
RAMZL oyt 2Eds WY AR Ade] FAF Aol ARH.
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SUMMARY
(FELHE)

Recently, there has been a significant increase in the amount of UV that passes
through the ozone layer. This has made UV a serious environmental stress for
plants. Therefore, to further understand UV—mediated signal transduction pathway
in plants is very important to generate the useful crops tolerant to UV stress. To
investigate the possible involvement of Cullind—RING E3 ligase complex (CRL4)
in UV—B mediated signaling, we screened T—DNA insertion mutants of CRL4
substrate receptors (DWD) which exhibit the altered pattern in response to
UV—B. Mutants in three DWD genes, DHUI, DHU?2 and DHU3 (DWD
hypersensitive to UV—B), exhibited UV—B—hypersensitive phenotypes, implying
they are involved in UV—B signaling. All DHUs interacted with DDBla, the
adaptor of CRL4 complex, confirmimg they play a role as the substrate receptor
in CRL4 complex. Under the application of UV—B, all dAu mutants showed the
decreased hypocotyl growth compared to wild type. Moreover, two UV-—-B
responsive genes such as CHS and HY5 were hyper—induced in dhu mutants in
response to UV—B treatment, implying the negative role of DHUs in UV—B
mediated signaling. For more detailed studies, we especially focused on the
biological role of DHU3 in UV—B mediated signal transduction pathway in
Arabidopsis. The transcripts of DHUS3 are increased by UV—DB, confirmimg that
DHUS3 plays a role in UV—B signaling in Arabidopsis. For further understanding
its role in the signaling, the overall comparisons of transcription profiles between
wild—type and dhu3 under the UV—B treatment are in progress. Also, Arabidopsis

transgenic lines that exhibit UV—B tolerance are being generated.
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M 1 & dAFEA7WLnH2 7HR (Overview of research
project)

2. 47 BHL FY87] 9% TAHA PPoE, UV 2EH2 A
CRLA4S) 714 S8AS 44, B4a A8 Ul 48 72 Fogosy Bd 45 99

712k ZgAI8l olsfstaiat gk

3. 47] AT UV 2Ed 20 g3 Aol 2718 £ FE 430 S8
WGE R Al AN 7154 A8, ok, oA
7t 25 Fdd A9 Aoz e,

59 2% HIlERE FHEHE 2EHS, 2F

700 nm

UV-A Uv-B+Uv-C Visible Light Far-Red

a9 1. Uve /< 34

(1) °1F UVBE 4B 443 #astel /13 328 93¢ 7A: o2 nuy
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(Heijde and Ulm R, 2012).

U HIZEo 84 LYo R2REH opld LEFO Tad o) Al EEshe UVel ol
57}

(1) 1997~200191 ZIZHE%E LEFL 1980t Y] Het LEFC HIF 3~6% FASIAS. ©

]

A3 &S T il AT FWH EDstE UV-B & 1980dth ol 6~14%
7vetal lem, 1 A FVHE UV-Be AEUWS fJ54 3F T4E 53 34T
o] FEFe vAaL AE ALFY 4% ZAE o714 (UNEP, 2002; Kakani,

2 g A=e orieh
7.

O O WSS 22 Rlud wf A=) UV 2Ed 20 tig A7 dAAHCRE
& 449,

(1) UV-BE high fluence rate= ZAFA DNA damage, ROS (reactive oxygen species)
generation S FHstE 2EH2E A8t Ax AEY necosiss TEE
(Jenkins, 2009; Heijde and Ulm R, 2012).

(2) UV-BE low fluence rate2 ZAMA], UVol 9§ 2EHX2E FE31Y]

f

4 oo

g AzE &
3l wound/defense signaling ¥4 2] activation % DNA damage recoverys <%t
ANE AF 718 7Fs AR (Jenkins, 2009; Heijde and Ulm R, 2012).

3. W Ra) 2 A4S ARe] §4 2Ed 2 U@ Uge sistel s 28 714
7). 2B 2 BaF KA ANFS FHIAE B

4 o4 2t

. A dd gl P AE 2A-Sh= post-translational modificationd] 7§~ 9F 2E
H 2 Ao gk WE &S 7heA ke WHelA B E&FHY Ao 7

t}. Post-translational modification®] ™32 =4 W2 OS2 ubiquitination®] F87do] o+

=]
=

.

4. R F o] (ubiquitination) 712 2 9& (IF 2)

7} A Eo| E3lE xR post-translational modification &2 712}

L} 8 kDa® 2z ©iid=® A FHIFE (ubiquitin)o] 7]&ol| FAEHE A4S FHH
Edlo]dolgt &t  FERAEE= fRFHAEY JiFdd w2l monoubiquitination
polyubiquitination©. & .

. fFRIFA"C] Ales o] Fo

%)
proteasome HHFAE T3 wE3E F U=

N

|4dol HZEE= polyubiquitination 3% 7|& o] 265
= A3 E 2R A HEe 3

i e
R = =2

gt Al F7¢ E4Ql El (ubiquitin-activating enzyme), E2 (ubiquitin-conjugating enzyme),



E3 (ubiquitin ligase) ¢ d<%2%0 #AHS Faf o] Fo|F (Vierstra, 2009).
mh B3 8429 7-F, El, E20 s H4 354 o] o] vfAdS Hfrstal glow, 71d So
AL AR E FELZ 4HA IS
v}, E3 ligasex single-subunit E3 ligase$} cullin-based E3 ligase (CRL)E U o] x|=H]|, ©]
3k

< CRLO| ti3t A7+ I T84 dE &7t ddizes 4 #&F3 44d

= .

ﬂeﬂ
o)

- endocytosis of membrane proteins ; ;
- DNA repair ATP AMP=PPI
- activity of histone \ subsh ate

mono- uh

K63-linked poly-ub
- DNA repair _li -
- endosomal sorting K4g-linked poly-ub
- autophagy of misfolded proteins

CuUL1/2

1% 2. Ubiquitination #3 E3 ligase @ 4. (A) Polyubiquitination #78¢] 7H Q.
(B) 21&2] Cullin-based E3 ligases (from Seo et al., 2012).

5. frHlFAEH o] A (ubiquitination)®] 874
7t FEoA AAEAAY A& AR, & A5 5
e}

of2 Ztra glow, o3 Fade=w <l

A

e o3rA 3

tel dA AAA

of

=9 AT AY, 2Ed2 A3 de, A AA T ohide] 24 FH sk

#Hsta 9ol B1E (Smalle and Vierstra, 2004).

6. Cullind-based E3 ligase (CRL4) 917 7]'&e] "o A
7k CRLE, CRL4 #d d7= Aoz v 3 A4AS oo Rud d+ A7t 8 &
ofell Hl3| FA FZatw, g AT o] FHE] aFHIL AL
(1) CRL49| 71" Bold= AAsh= 71- 84 16719 ofrite 2 o] Foixl DWD
Erls FFHCE BF3tal 5 (Angers et al, 2006; He et al., 2006; Higa et al.,



2006; Jin et al., 2006).
(2) & d7AUAe] A3 AFE sl ohrIETe vl 2zt 11971, 110712 CRL4 7]#&
T84 (DWD %<& DACF @¥ )7} EX3-S B3 (Lee et al., 2008).
. 22 CRI4 714 F8&A9 87 2Egf 299 753 dAAd] g *43301?
(1) 7F& 2E# 2~ 9 ABA 45 A #ost= CRI4 71E FE&A7E £ 2
o3 B31% (Lee et al, 2010; Lee et al., 2011).
. CRI4 97 ZAF9 gAE29] 38 7Hs4
1) N1 Fte CRL4 712 F&Al= oF 74% ©142 W orthologueE H A3l L. =
g B AFIEe AYgPFA BATFE T U AFAEES 91T CRI4 71E FEA 9
1550] of7]dth el HolA fFARHS E1sta. ol& CRL4S AA AR 750 th&
Ne T FASHA EEFHI 9%% HedE AABIER, ofr)de] AT A}
& A& BEH (Lee et al, 2008).
AFUGeZ dted, UV-B Asxde 7%
Eo] AAU 2 3 Aadd Aol A

=

o

—

AL

_l
d

N

~

of #oJst= CRL4S] 7| 845 A3t o]
ogS

&= Trskaak g

.UV 2Ef 2 A3 A9 7123 CRI490 9f&f wi7i %= ubiquitination 24 7]23Ee] A8

e 3 ZaAolE 278 AT Aol W UY 4. B Aol SRty s A

T UV 2Ed2 WA 4= Az b9 788 Aoz ARHY 2= AdE St =27
ol d Ao A7y
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=L 2| 7|=7/Y o1g (Domestic and foreign

A 2%
researchs related to the project)

14, =l Zleid d%

5 712 #AEE 2 e

3o KR 1o
’C E}uj ZEEM

1. @A7MA] AlEoA 78 UV A3 AE 73 #d =9 7|s/)dd
7F. UV-B A& A2 positive regulator=4] UV RESISTANCE LOCUS 8 (UVR8)©| Xil%.
o] ¥, chromatin AYo|A HY5 (ELONGATED

(1) UVR8S UV =AM o= 3z
HYPOCOTYL5) ¥ HY5 HOMOLOG (HYH)$ 2+& #AA} A 21A9] recruitol] ol
st o]E Sl UV ¥hg< 9% f34 3o #H3 (Brown et al., 2005 Cloix and

Jenkins, 2008) (ZL¥ 3).

9 3. UV-B 2z A 7129] 7|8 (modified from Heijde and Ulm, 2012).

(2) UVR82 =3 RING finger E3 ubiquitin ligase?]l = CONSTITUTIVELY

PHOTOMORPHOGENIC 1 (COP1)¥ Agste] st¢] dAl= UV AEZE HEd

(Favory et al., 2009; Oravecz et al., 2006).

() HE°] UVRS®| UV-BY FE&AZA RIS
2 w7ty <so] BaE (Christie et al, 2012; Wu et al., 2012).

(4) REPRESSOR OF UV-B PHOTOMORPHOGENESIS1 (RUP1)# RUP27} UVR8%}

o, UV-BE <IA|3t= UVR8S F+x

_11_



2F-8-3}= negative regulator®Z &e14 ¢l (Gruber et al., 2010).
(5) RUP1/2&= UVR89| redimereizations =324, UVR8®] positive regulator® =}
£38H= COP13%} interaction 3l 22 A3 (Heijde and Ulm, 2013).
(6) UV-B7} CUL4-DDB13 Aol ¥ COPI-SPA E3 E3HAe] F2l& £3sta, o)y
§t COP1-SPA7} A& UVRS-COP1-SPA AWEZ}AE FHFS=ZH COPLe UV-B
st Aol =L 7]5e FoiA Ho] il (Huang et al, 2013).

. UV §k3o] #Ast= AeE 43 Cockayne Syndrome type-A (CSA) H
Damage-specific DNA binding protein 2 (DDB2)¢] #]= homologue’} E 10 O™, o]
E°] 24& UV-B ¥kgol| #HEo] BHi¥ (Biedermann and Hellmann, 2010; Zhang et
al,, 2010).

3d. A7 MAAET FEAHANAL AT AT BH A= vw

71 71€3 vkeh o] A 3 7|3HE<eE RUP1/29] UV-B 415 Ag 7ol Ao A&
3 COP1-SPAS] ZgAl 2§ 712l tigh A7Aart 2929 v=o dFlA 742 1
alg. 53] COP1-SPA®| CRL4 HeFAlete] a4 Ris & A5 FA M " st
3= UV-BelM ] CRL4 71" 8419 A7 AH & fla =w0] He A7A=
2 83gd Zlog JUHE.

_12_



1. B A7de A3 AFE 53 119712 DWD % DCAF 31 ghald o] o7& tioll &4
3t o]Eo] CRL4S] 71d FEAZRA 7|5S 3t Y= HIF (Lee et al, 2008) (L3
4).

Prey: Bait: DDB1a
At2919430 71 m’
A"?”)““ { LT
wegero R
A!4g(2?330 m

e
At4?3?460 ,fl d:'
o _
vz

(a1, 3 PRLY

wasors Rasern LLLML EREREN
orr [ NN

-Leu 0 50 100 150 200
B-galactosidase units

X-gal

19 4. CRL42] adaptor?! DDBla%} 24 A% st= CRL4 thiE 71 FEAE.

AFNEe AP AFE T3, 11971¢] DWD % DCAF 1 @ido] sigd3st= T-DNA
H ol A& Arabidopsis Biological Research Center (ABRO)EZHEH FH3IH 3. o|& 7|
o2 ofFI viwA UV-B AaxdgdaAgo] istd sdWolAE FHux 238d A4 s
R e

e

ﬂlPﬂ

|

4

_13_



3. AFA ATNE 2 A

1. UV 2E# 2 A5 gl #Hedsts CRI4A 71 84 #d EddolA
(DHU) %13
7V 247] T-DNA EdwWolA] T 747012] DWD (DCAF) #xzbe sidsts EddolA=
homozygous T-DNA 4% SAWHo|A o] AY o]n] 7|52 A4o] Fle SHAH|AS.
U B AFZE 7] EAWIAE ol g3kl UVstelA F7hE 7 =
DWD (DCAF) T-DNA A% Ed®elAE FHs &< Z42 DHU (DWD
hypersensitive to UV-B) 1, 2, 3°]2} ¥ 3 (IH 5).
(1) DHUI-3 +73#+2] AGI (Arabidopsis Gene D)= U3 22
DHUI1, At5g27570; DHUZ, At1g29320; DHUS3, At4g34280

g
HE,
Jo
>y
2L

m(-)UvBE
n({+)UVBE

Relative Hypocotyl Length (%)

ol dhu EQWOIAE. B dAFol AEEe dl,
q RERE R7)59 S uws-6= UV HIZEFA &
s Hole ZoE Byud FAWoIANY, uvhl, uvh3, atcsa-1, ddb2, rupl-12 UV
AoE By SAWHo|Ad.

3
o
é.li‘_';
ol\
L
it
i
KN
ox
ftlo
e
s
rlr

2. DHU1-3%} CRL4 adaptorql DDB13#9] A% ofF &<l
7}, CRL4 adaptorql DDB1#e] Z3 oJf+= DHUI-37} CRL4S| 71d FE&ARZA ATE&
g F AeAY ARE Addt= T8 ZAZ AHEE (Lee et al., 2008).
W 8 6olA B A @id mFrh of 71 DDB1¢ family § &hu?l DDBlaot 23 %
A AFE & F UeS AFT ol A @] UV s Heg 7FedA s dY
7.

o] Zafoll #ostal e e AshAl dAsHH Sl AT e w2 UL
KR
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AD-GFP AD-CUL4

LexA-DDB1a

AD-DHU1 AD-DHU2 AD-DHU3

LexA-DDB1a

Oll

1% 6. CRL4 adaptor®} 23] ZA%st= DHUIL-3.
t}. DDB13#% DHU1-37+e] 21 &EA] Wl A¢] association HF-= 7] @¥dAE9 CRI4 714
TEARAM A8e F7I2 AT & 5 s @A DHUs-MYC3# FLAG-DDB1°] 54|
of W= FHAZ HEAE A L FH Fo|H, co-immunoprecipitation assay

(co-IP)E &3 DHUS} DDB1%Fe] AA|W interaction o5 ZArFol U+

3. UV 45 Ag #AAA DHUsS| Al 28 7|12 1
7}. DHUs®| UV-Bell &3} inducibility o5 &<l
(1) DHUs +7d7+e] UV-B Al2de 712t Fojo & vhefstr] 9fsl, DHUsSl UV-Boll 2|
& inducibility &J%5 QPCRES 53l & (23 7).
(2) DHU3®] 7-%- UV-Bel|l 9|3 inducibility &<l

e
=)

t u -Uv-B
=
S 40 m+UV-B
[®]
X
% 3.0
E A
2
@ 2.0 1
£
@
2
= 1.0 1
e

0 1 |

DHU1 DHU2 DHU3 RUP1

a9 7. UV-Bell 9% DHUs2| inducibility &% <.

U UV AsAge = %
(1) DHUs# UVR8%te] A7 of - ZA}
(h DHUs+= @9ld Zefjol] &8t UV ¥H3-9| negative regulatoro] 22, ¥ wh
9| positive regulator &8l BT 75l A= ol thEA< 71d &
2l UVR8¥ DHUs zte] A HF-E yeast two hybridE &3 <213
(\h 19 8ollA Eente}l o] DHUse UVR83 interaction 3HA %+

A @l UVRSHe| Au4 &7

(

T

f
i
2 o
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AD-DHU1 AD-DHU2 AD-DHU3 AD-RUP1

1% 8. UV-B 842l UVR8¥} DHUs?HS yeast two hybrid assay.

LexA-UVRS8

(th ©lSe]l DHU f3zte] A4-& UVRE ©eldere] o}fdl wsts 4 23 (¥

B % %
&

N

P oy i > P ;

- 5‘ & \}‘1 A
@ AN { ¥

//‘/

,\;x
Ty

Y 5

>
] g
~Jd _\Cb
~Q \‘:‘4

| U,
|,
| %, ,
|

% 9. UV-B 842l UVR8¥} DHUs?HS yeast two hybrid assay.

(ZH 4719 25E 53 DHUse| 7]F 24 UVR8o| 71534 %om, UVR8e] DHUs

o A3t A 2ee AFE.

o dhu SARC)AH Wl A 2] UV-B responsive 2L L& o 24

(1) UV-B Alaxdg 7]Ze A o] DHUs® Hgs B A8 1383t7] #18l, UV-B ZA
S ok FI dhu I+l UV-B responsive 32 & ¢3-S Q-PCRe T3l vlugh

(2) UV-B Aladed 712+9] positive regulator24] &2 HY59} CHSS Wl&Z2<] UV-B
responsive AR AAsIAL o] F9] T FFES FUF (2H 10, 11).

3) 2% 10, 11014 Riule} Zo] UV-B AN HY59F CHSS Hd o] dwelX o F
7HHE & A

(4) DHUs @ d& UV-B A& 3lollA negative regulator=4 283}, DHUs?]
&S HY5 CHS wAA &l ZflolA ol oA, g FaAe] 2d Ao
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7.0
6.0 BUV(-)
5.0
4.0
3.0 A
2.0 4

UV (+)

HY5/ACTIN2

30.0 -uv-B
@A+ UV-B

CHS IACTIN2
N
e
o
'

]
» © v N Vv N N i N
¢ ¥ O & F &Y

¢ A A A

dhu EARIA WA o] HYS Tild S2 o ZA
(1) UV-B A5G 7]&ol 4ol DHUs®| & Bu A8 tistr] #18l, UV-B A
T ofFTH dhu Tt HYS @9 7 S western blots F3l v (I¥
12).
2 ¥ 12004 Henpel o] UV-B =AM HY59] ©ld ZA ko] dwel A o S71e

N
(3) DHUs ©@#izo] UV-B ZAFAIC] HYS Tl o] 45 A8t S+
2

e
, olE@ Ago] Had FRAOL UV-BI 0F dwel /8 B4l 99

(4) CHS ¥ %% DNA chip 2%E 33 dojA= As Ag did 5o A7 oAF
£ tag proteing ©]&% FZ HA3pA| AZ B FERE FAHE Foio] =AML AL
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— e s | o-HY 5

a-RPN6

+UV-B

O% 120 dwollA #EE= UV-Bol &3 HY59 hyper-accumulation.

4. UV 2Ed 2= WA A& A3
7}. DHUsS| oA A A2t

1) A7 du EFHIAES UVl Y8 S7He ArAdS Bastal A& ole e
AAEe] A EFAZ UV 2Ed 2o WS B 7Hed S AAS
(7hH 871 coIPE #3ll AZF<¢] FLAG-DDB1 backgroundstollA41¢] DHUs-MYC ¥t

LHA L el 2 F UF. ABEE o9 UV AJA o5& FF 1Z.
L}. DHUs homologue®| & H&A Azs 53 UV 2Ed 2 WA F& 75
(1) DHU1, 29 7% HZ& 69% ©17e] ofvx4t fAE Hol= homologue”t riceol &
AstH, DHU3S A% FHa 67% ©149 olvxidt fFAMS Hole homologueﬂ

soybean, poplar ol =A% ol

7bedol mus dAstEE, A7 ARE
=]

=

oh B A Ao 7|Zte] 1dQl HE Zoksfe],

jEY A=
AL e A7) AT AdE Ve s &

o

o
ks

5. DHU3O ™3t Bo} A3adel 2872 24

Frel FAT 5 HAY

A=
422 S5 Zo] £UT Aow wd

AA UV 2EZH 2= A 7140 A2
T UV 2Ed 2 A ZE A2t 243

7h AT AR A&sta a83Q 4AES fl8ll, CRL4Y adaptorq! DDBla$t 74 73t
interactions X o] DHU3®| Et} 23 & gh3o] AR & 7|3& 33 3.
W DHU3S A% 72 9 dhud-1, dhu3-22) DHU3 T3 3Fe T3 28 (29 13).

_18_



484 783

652
598 - 614
o
wn4n z

ATG

dhu3-1 dhu3-2
< < TGA

L

D

FP1+RP1

FP1+LBb1.3

FP1+RP1

RPN6

9 13. DHU3Y +%

Genotyping

RT-PCR

o dhu3®] UV-B specific hypersensitivity -

darkdell Aol 44 B=F oFIF Hl

1]

= (L9 14).

s

=
=

0.5

Relative Hypocotyl Length

1.5

1.0

0.5

Relative Hypocotyl Length

1.5

1.0

0.5

Relative Hypocotyl Length

14.

Wild Type  dhu3-1

BLUE

Wwild Type  dhu3-1

WHITE

H

dhu3-2

1]

dhu3-2

Wild Type ~ dhu3-1

cher

dhu3-2

Relative Hypocotyl Length

Relative Hypocotyl Length

> > « «
FP1 FP2 RP1 RP2
]
S v
K &
& ¥
— FP2+RP2
Genotyping
S | FP2+LBb1.3
Sm—— FP1+RP1
RT-PCR
— w— | RPN6
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Brown et al.,, 2005; Cloix and Jenkins, 2008; Heijde and Ulm, 2012; Favory et al., 2009;
Oravecz et al., 2006; Christie et al., 2012, Wu et al.,, 2012; Biedermann and Hellmann,
2010; Zhang et al., 2010; Gruber et al., 2010; Angers et al., 2006, He et al., 2006, Higa
et al., 2006; Jin et al., 2006; Lee et al.,, 2008; Lee et al.,, 2010; Lee et al., 2011; Jackson
S, Xiong Y, 2009; Guo et al., 2013.
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