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e R 415 B AT S HGTHIAT A, R, % e BAz A (4 5 RAY) PHGTH A AL . A RBEME
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Abstract: Horizontal gene transfer (HGT) is a way of passing genetic material across species boundaries,
which occurs frequently in bacteria, fungi, viruses, protists and eukaryotic genomes, is considered to be one of
the main drivers of biological evolution. Due to the development of the next-generation sequencing technology,
we can get more enough of genome information to study the HGT of higher plants. However, occurrence
scopes, occurrence pathways and evolutionary significance of HGT in multicellular eukaryotes (especially
plants) are controversial. This paper firstly summarized the HGT phenomenon in the genomes of higher plants,
then introduced three types of the transfer mechanisms of HGT: the first was caused by the dislocated pollina-
tion; the second was caused by exchanged with a vector as a carrier medium, possible vectors include fungi,
bacteria, viruses, transposons and insects; the third was caused by the frequent occurrence between the plants
having intimate contact, such as parasitism, symbiosis, grafting, etc. And we also gave brief introductions about
some currently commonly used evaluation methods of HGT. Finally we expounded the role of HGT in evolu-
tion such as plant parasitism, landing and photosynthesis, and prospected the tendency of HGT in higher plants,
which may provide the direction to search for this phenomenon.
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JKF-JE K4 7 (horizontal gene transfer, HGT),
SORRAE ) FE [R 75 #% (lateral gene transfer, LGT), A~
(] 3 B e S AR 3 AR 2 B AR R4 3 (vertical
gene transfer, VGT), &8 7E 5 A A FERKE 5 1A
W2 18], B AN 20 PN A 20 2 R] DA K 2
i 2% AR A0 e R 2 1) Pl AT R 8 AR 0 5 R 311 (Occh-
man%5$2000; Boucher%$2003). HGT& —Ff 3t ik ]
MR, EHME W W AR EZAE
MBERARHEA KA. EF2EZEY S, HGT

DTk 1 0.5%~25% [ % Kl (Nakamura%:2004).

Dagan®$(2008) A& 3L 18 14 58 il /37 11 Ji 1% A 4 &
DRI ZH H - 35 (8 1:15) Yo ) J5k PRI AE A IR 85 22 g ik
HGTH M. HGTIR T 1 A% M vr 2 B2 B R
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myrE R Bohise G R A ] AU RE

G, —UfEE E R U CNHGT A e & 2 K 2 5
AWK 2 HORE R kAL 1 2 22 ) & 2 —(Ochman
£62000; Dagan®52008). Fifi 45 FA% A4 2 D5 4 £ dfs
PIFHAE A A, AR A R kL T 8 2 MHGT
(Mallet?52010), (HA 1R Z AV E (Me Ginty5s
2011; Rolland%#2009). 43K, 1E 5 B 7 (SlotAl
Rokas 2011; Mehrabi%$2011). #)%#) 5 (Hotopp 2011;
MayerZ$2011) DL A2 9 5t 2 [i] (Moranfil Jarvik 2010;
AndersonfllSeifert 2011) 0 & B K EFHGTIL S .

E ORI A8 8 I R RLE 197 04 3k 7 1A T
HA BT & B (ShestakovA1Khyen 1970), {HEH—EH A
P E AR, DRI A A S AR 2 A5 H54R R Ik B 35 PR 58 #ee (R
HGT)ZEZE R H b B BRG] . X 22 40 i A%
AWKV e DR e # DA ) 0t AR KRR R B A9 2
TH—RIMFEAR K E. HEifEmEHI+H R
IETHGT I G B A W N RE sl R ZE DR e 72 22
AR ARG, REGEREEL N BEEZ
— AN BB LA (Mower2£2004; WonAllRenner
2003; Davis®2005; Yoshida%:2010). K Z HtE
HGT ¥ & N —Fh il T 5 4% 2 7 — Fh g1
T, ARG BT 3R B K JE R i #8 v] DLR 2R
FERE - HEP AT R 2 18] (Won I Renner 2003).
B EE I R W) 2 16] (Bergthorsson%5$2004) . ik IS
HI ATV Z (8] (Davis552005) UL K & GE )
BRI FI(Li%52014).

YRS AR, H AT S S
RILR 2 BHGTH AR X (1) 2 DNAR 2, (A
WA R ImRNAR % (Kim&£2014), 57
A Y 3% A #5F% (Thyssen%52012; Stegemann
552012). {EAEPIERA KT FRE, HRTEER
E 3 ik 7 ) 20 b7 A ke DR 2 5 - 4 A ik PR 26 A A%
FE DR 21 5 A5 K2 AEHGT (Archibald fRichards
2010). KRZER AR LR B B A Dhfg
(Hazkani-Covo%$2010; Smith%£2011), 5 14 5
AR B 7 {5 35 Kl (MeimbergZ£2006), {H 45 —LLiff
FUR A L T e 2k R R A2 e 72 o A2 S AR AE Y ]
ReATs B A I RE(Cullis%$2009; WoodsonF1Chory
2008; Zhang%52013, 2014), 4R, 7F H 6T I 7T K
SER, A B R T SE B HL VP IR S S Y HGT K
A BE e F R A AR 2 ORI R . {H
Wb K AEAEA R R HGTILR, i

F2 W] DLETAR H e 0 A A A 5 e ) — e
FE RS A B . I, AL I LR
THEMERNHAHGTIZE SR . W RIS 7T
HITiE R A A B AR St
HTHMER, 3R 8 THGT R AW R P, LR
FHRHE A 2% .
1 EYEFENHGTII R

TERE) A A0 M A 3 TR A [R] (1) 2 PR 4
B 4 A% JiE PR 4H (nuc DNA) - -4 44 35 (R 40 (ptD-
NA)FIZ K7 R R K 2 (mtDNA), 1% LA [6] ({DNA 7
FE N 1O B A 20 B 1R) S R 4 7% I B (Timmis 55
2004; Kleine%5:2009; WangZ52011).
1.1 #%EF2EHGT

VF 2 R (L FE KRG A 2K 1A 2 DR 41 A
TR 2 AR RN S AR YR AR, AT
KZHU%H Ik (Hazkani-Covo%5:2010; Smith%E
2011). 2 HACA L, WA A DB A% T
e, A HIHGT 5 A8 ¥ i 3d B A0 B PR AH R A
K(Yued52013). EIFMLEFHEY E &, YuesF
(2012) &I 75T M Z LR B EAZ A L &
. IR EE LRI OK 2 B0 T R AR B 4 R (A i )
[IRE S, 5 7EAE A MK A 380 Bl A= 1) % 78 3ok 2 vp AL
HEZEM. £mSHEYZ m WA EZEERHGT:
WK I AT 3l Jo AR = S A KRR 5 0 R A Ak
K 4H 314 (Diao%5:2006); & &F HidE N P i & s
2 axCH i z) NeochromeZZHGTH; 12 2|k K AHY)
H(Li%E2014); BRCRE T K C Y E AL A F]
BB, /045 40GE I HGT M R0 RH Hodt & Ak 5k
W ppc R Fpek B[R, X vl fERBEAS R ) Fh o C A )
FELYE (ChristinZ%2012) . 12742 R 48 55 1M HEHIE
S A% B RIHGT & 58 T — /> A 51 T i 1) 5 A
ShContig9483 77 = F- WHAE A (W vy B2 4% 7% B XL
T2 AR A A B 4 TP (Yoshida®$2010); K FAE
(CRACFLR}) e i 20 B R 3R B A LA 36 R R U
T H B 27 € S Ak 1, T HL A AT R A% R A
HYmID(Xi%52012). ZhangZ5:(2013) K I —AN 4w hD
T s AN B e w3 AR ) R R Rl albu-
min 1 )\ RFERE BN B ALY 0 B 5 A 2R 3 4R
Y 7 e 1, JEATREAE R AEHGT Z Je ik
FRH AR ThAE. 20144, Zhang%s R I —ANE
PET AR 750 5 H A U (strictosidine syn-
thase-like, SSL)FAKER, 737 K-~ #6 8 2R 25 A=
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T 53 K 5 24 (Orobanche aegyptiaca) 12575 £ i
WIrE 77 221 (Cuscuta australis) ™, #E— S HEFLI
g5 FAR W, A% EE DAL BT I 32 AR P b mT REAT) R
ITE I IIRE
1.2 MERIEERFEHGT

TP S A4 7 51 5 7 B Inuc DNA L & 14>
& W.(Noutsos%5$2005; RichlyfllLeister 2004; Stege-
mann%5:2003), HEHEMN, 4B A% 5 - Sx A 2 R 4 TR
THGT - 1E B A% A= I SR AR AL IR P R A S A
Bt CL 28 & 4F (BurgerfllLang 2003; Andersson 2005;
Thyssen%$2012). A L5 2H i &5 2 R 4% # 3] 77 F 4
A% H RE I 9 27 35 41 Pt R 4% 40 B 78 2 R SR IR 11 e
71(Cullis&2009; WoodsonFl1Chory 2008), tn#ll /g
T AR FE 2 [B] -2 A4 Ty e 5 R % #% B nucDNA J5
A UE 4 3% BT Re U A W 0 i 18 1 S BB
(Cullis5#2009). {H H A I A B R X
LA RENS e B ptDNAH .

AR, LR AR L DR 1 RE 4 7% FmtDNAH, A1
H 1175 A ThEE(WoodsonFlChory 2008), A [
AR R 1B 3 Rl (Meimberg®52006) . Woloszynska%h:
(2004) B K AE =y S5 M W) 32 58 Hh I - & 4k 2 A
pvs-trnA{FEHGT, {H i T 20 M P iS4 7 51 485
e B 2 b A L R 4H A, DRI R TR A A AT R
(SRR T AR R 2 RiAR BE R 4 . Sz, BAIAE
b7 HE V) ptDN A H I 35 A7 K IR V) () B R A4 B 40
H#Z KR FIDNA (RichardsonflPalmer 2007; Smith
2011), H H i gpfk bk = G 3 M DNAMR K & 4t
(Bock 2009). A itk 4B A N 48 g [H nuc DN A B
mtDNAJFA L HFE ZIptDNA . 5L R, 4t
ARG B I R A A I 2R AR g, X AE
— B _F RS T AMEDNAR 2 A (Richardsonll
Palmer 2007). {H#HEE N A1 L5 &4 1 40 o 78 2

FE R AT LA % 3 3 ptDN A Hh ({H - G443 22 044 )
DNA B FpF A AL, 1M HE Ak A\ Bl
& FIptDNA LI A B (Smith 2014).
1.3 AR ELBEHGT

H BT I TRk dE R W, AT ptDNA MInucD-
NA, Y/ mtDNAFHGT & 4 15 5 45 % (Archibald
FIRichards 2010). EY)LFL AL A R TR
R H TR H SRR M A% BE K 2H [F DN A (Wang%5:

2007; Smith 2011). Eedn, /KFEH KL 13.4%0H
2R AR TR SR 1 1% 3 R 4 (NotsuZ52002), # JIN(Cu-
cumis sativus)F g JIN(FG 31 77) (Cucurbita pepo)Zk
or A I DR 2 PRI 5% 1 3 810K S R 4T i A
(AlversonZ5:2010, 2011). fFGIF LR fA Pt HE &
T REMAMEILR B, 3R B H AR SR 44 (1
1656751\ >k E A% % o1 B3 3% e 1 (414 Fr B
DA B BL B 145 B 124 7 BE(Marienfeld%§1999).
DAL AN A, 2Rhr A 2k (R 4 S8 i HG T 82 5 % 36 4t
WY, NHHT T8 kY 7. BASANE
G IS, BT R AN 0 2R RGBT ) Amborella
SRR I DR 2H B A AR S TR B g 28 LU HG T 8
T K A 4 T 25 R 2H 3 %2751 (Bergthorsson %2004
AR, T HEY P REWHCTH 54
ik B Kl eoxIN & FIHEA K. XENETRKA
FLBE, 1E833FPA[A] (4 M4 h 22 /DA 80151 J¢
ZNE T IHGTH A} (Cho%%1998; Sanchez-Puerta
22008, 2011). Park®:(2014) % Bl 2 F %) Rhazya
stricta (Apocynaceae) 1] £ KA L [Klsdh3 M rps 1 4%
BRI A, Hdrps 4R R AERIER A A2
ANEE UL, AR R B — 8 Dk B ki, FFrTRe R
HIjRE.

Ak, T4 RGN L RAAHGTIRME T H )
MIEHE, XATRE S o M 5 o £ Z B SR% Y)
PR A 5% (YoshidaZ$2010). Won#llRenner (2003)
R IR T AE ) % ORI v 28 R AR 3, K nad 19 45 72
AT 40 oM n] RE L HG TSR T 4% 14
B0y S AR, B J5DavisflWurdack (2004)5%+
KAEHE Rl (Rafflesiaceae)lHY) 2 KN AT RA K E
I, R IR AR KL Rl mat RFI K% 5 1K 1 8srDNAFI
phytochrome C3CH¢¥ RACERBLE LT 4 % R H
(Malpighiales) (Barkman52004); 1fj F £k 44 & [X]
nadlB-C, ¥ 5E A1 T4 & Bl (Vitaceae) I, FEikk
HAM 7T EICHE & (Tetrastigma), 1X Ut B KAEFL
BRI b Ak F R nad 1 B-Cv] fig i@ T HGT M\ H 7 4k
45, AN, MowerZE(2010) K I3 421 M Hozr &
RIS Katpl. atp6MimatR="3EHN T JLH JiF
il ADNA K Fr Bt 20 M % 22 7 2 i A ik DR 2H 375 7%
B A F LR PR SE R 2, AR By 5 415 R D6
YA EE R T XA T 2 DM Fhrh, LA 67
MBI T AR R F A . Hao%(2010)ik
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UESE T 2N ERAREL DR DL R 27 2B 5 2 2 T Y
ERFBEABRAISR . Xi%EQ0I13)RIMAILH
BHE YA 138/ it 2 1 FIAZ B A RNA TR B2 br
PR IE R 124%~41% B A /EHGT ¥R 2 .

BEIRE KB R R P 2 FSHGTHER
5, ABRGE ST 5, B BRI e AR Bk, A
P EARE R A2 5 2 (RS B K IHGT, BT
R FBAARKFEIR, HAriE ok e iE i
SERYHGT R A 136 B K& LA A o i) H
REEH 2 Ko H2E 7 R AEAEA R
LR, &2 AT DLETER HHHGT/E R e 4 (1) i3k 4L,
Hr A B 20 (ChristinZ:2012; YueZ$2013).
2 HGTHY A= #15|

) O THGT P AENLH] B U T2 A 4
RL#2kr . BT DLSEY A A Bl 5 =28
(KeelingfllPalmer 2008; Bock 2009; Bergthorsson%s
2003).
2.1 SEAEEHMRIR

Dy 3k R AA (R A6 0 L 6 £ 25 5 2R G R B 1Y)
YRR Sk BRI R R, — e AR PR AT
Rl ARG B ) B Qe kb, SRE LA
AR A A ARG SR AE M Ok BE A AR R K]
Mogetatk, SR, ZHGTHLE % & EEEL KR
BT A a], ) 5 )& 5 7 s (Diao552006)
AR g 5 55 J& (Vallenback 552008) 8L B 71 5.
J& (1 C 84 5 C A5 ) 2 18] (Christin®$2012) .
22 HENSEBRR

P ny L HAth A A SR DN AR 7
2. A S HoAh R HHGTH 7] fE 4
R 5. 40 (BroothaertsZ£2005). I Ji 44
A FE . B (Fortune5$2008). fH) & V(L
L 4 (Mayerd52011) L e e o

i R RGR R A E(EREME. JR
M EAZEE D 2H) B DR () R 77, B Re A 3R A B R O
P B JE K % 453F F L AIDNAFF (Monier4$2007),
8 e IR H A ) A= P I K4 SR O DN AEAT e 4%
BR Z B 40 A A PR 1 g By L A S
A2 B8 YR A RN SRR FH A,
40 A B BRI 25 (Igarashis$2009) . i 8¢ 25 [A]
e N AT 2 I ) S A I 2, A T IR SR
—UEDNAYH 75 A KA (Ling2010),

AN TR 4 TR P 22 25 DR (sl A/ U5 5 R ) e 0 Je ik
KRG B 5 A Bl R R B R B 7 R M4 T (Rich-
ards%£2006) , GIHR IR A% #F B (Pontiroli%$2009) ., Lt
Gb, TP AR R o R TUYIDNA B8 £ 6 T Rr 4k
IR — B A R R B AR i v, X NS L
B AR W 2 TR B KPR R B 4R AL T ML 2 (van
ElsasZ£2003; PontiroliZ$2009).

L TR A 6 S Atk A A 1) AR 1 A B TR B B
AHEYHGTIR M 7 "I BEME 12 (Richardss
2009). V12 bl A A8 I HGT AR B0 P45
THRERRE, W ERLER A SRS
Bl ALt BE R R (Richards%$2006; Emiliani%s
2009). MY 2 F G Ak DR B e ] e R
2 S8 12 L B R 1) Fo A A P

AN, EHRASHHGTI R 2 WAEE. 40
TR . 3B AR Y 75 AR (B A £ )
(1) 21 2 2 T 5 R e i 7% 31 2 b (Mayer%62011).
Fukatsu (2010) % 3 i .4 B M B P A5 280 2
NS AR G R B L, MR —
R BN B3 3 A B . Woolfit%(2009) th
RN LA A B B FLFF I IHGT . 1K 289 K
A R R HGTIR /2 0 ] 5 B I AE M)
oo WA RS AT — ME R B 5 — N E Y,
IR T 28 200 2 Bl BT I A M IR) kAR
HGT, H T 16k 5 &g a4 w f A AEH, toA
HGTH R A $2 4t T Hl2(MohrAl Tebbe 2007).

B 5 — Fh B BT HGT 4 ) 2 % i o
f4(TE) (Diao%2011; NovickZ2010; Panaud%s
2009; Sormacheva®$2012), & BRG] BahE, GER
Sy B A B N 4IDNAT 242 HGT (Loreto
2:2008). #FAEHY ORI IDNAFE JE 1 J& T
TN ER S, L FECACTA, hAT. Har-
binger. Mutator. Helitronf1Mariner-like Juf4(Oli-
verf52013). AWK, FKFEF A E &
TE, J11& 52 H 52 (SanMiguel flBennetzen 1998).
B /5, Loreto®5(2008) A I A Iy B 5 (LTR )10 % iz
TR A R R UKL AR g B R A B Bk, T
Roulin%4(2008)tH 7577 Ja& W 52 51K R v 3 52 300 5
JiEFRIRE1K V54 . IkAb, 7550 B8 H A 7K g ]
iIE S Mu-like ¥ i 70 fF () # 72 (Dia0 55£ 2006,
2011). R, DNAKE AT R #2361 4 3 A KT
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SR B 2 SR AN M [R): fEHGT 544 At % i
S B A 2 (SilvaZ52004)
2.3 HEYZ B EERHGT

B DRI AR 5 52 A 2 [A] (R P B e B v B mT {2
HHGTR KA, FAE I 1 8% Y i % L
2x(Bock 2009; Huang 2013; Wijayawardena%
2013). fEAGRBE4 K RHEY B K IEH
HGTHI KA, XL YA B2 18] BE AT 2 it A4t ]
&2k (Mower&5:2010; ArchibaldflIRichards 2010;
Gilbert£2010).

LR SR A0 2 (R Rt T W2
(Mower4§2004) . 7£ i #1d F% o i i 4 7k 1) 77 20
AERFHGT I KA B %6, I EAE RN AR 5 Rl
Fefh; B 5, 75 GHERALIY BOK S BUR 1) @ 41 21,
IX G 7y 477 2H 23 20 W 5 il A RT AR Bk, XA
3 BR i 1) = DN 2H 5040 i 25 DNA J Bt 8imRNA (Li-
ang%$2012; Lucas%:2009; Roney%5:2007)H 5 B4
I 2 AT 3 o i 8] 3% 22 (Stegemann flIBock 2009;
Lucas“$2009) 5 Z£ i3z 4y /7 2N (Bock 2009)7£ 1% L&
AU HE IR AL F% . Ak, g L R AT R HoR RS 2
ity A B 422 A 1Y) 248 P A% B 2 A ik R 2H R (Bock
2009), XA T 1 AP ] K 5 (0 3E8AE P 5 (1) 52
#(Stegemann£52012; Thyssen252012), X Lbi:f%
(1) I8A%: W) ot W] B8 LE 52 A4 40 i PR T 1 ik A ik R ) T
o R, IXLEELREMEY) T ) RIKGEEFF 2 A
DL IR e g B TR e 5 #8513 A2 R DR A st
45 T —RIETEH— P . TERAE M 3 5L
I, 2 g 1) R0 K B 2% AR DN A I 6 K] 20 163 1%
MR IR B, I H = ACE 8 W I8 R A
(Hao%52014),

AN, KZHFEEMMA —MEE g
), A IR ENEE R . Bk, A S5 E
ALY BCRE AR 55 B 4 fih, BB AE 3% R 4 Bl 2 [A) 7=
MR . BE S, B AERE AN A P T 40
(¥ K BXDNAFI4H ffd 4 DNA R 3 i Jfd [7] 3% 22 44
MH R . DRI, 542 5% 2R AT 3 BUHR 2 1)
HGT (Keelingf1Palmer 2008; Wijayawardena%s
2013), RWAEZ MFAEEY KRG T2 TR
BSAIE . ol hn, — AN B ik B IR R e A B AR
kB N B 4 (Striga hermonthica) 3 R 2H
(Yoshida%$2010). 7 —& %2 HW RS K F L4

W2 7 FE R FAEEDIHGT: RIEERH(A AF
AR BB 4 S i AR R DR 2 I I HG TR I T H 37 32
(DavisflWurdack 2004). X} KALFEHEY)Rafflesia
cantleyiff) i 20 5y MR BH, H2.1% 1) JE (K] e 5 =
Y EHGTAH R (Xi552012); 3 — 20 i doki iA=L R 41
TR, B Rafflesia cantleyi N F 35 . T Fh
ENB6NPFh T LA 38D Re L A, H
24%~4 % 3 K 741 & AT HGT (Xi%52013). 4
i, JEE LY F) 2 8 (Orobanche) it
2% J& Phelipanche SR AR X I A 5 rps2 . trnL-FA1
rbeLR 4 THGT (ParkZ£2007). %124 #%}(Oroban-
chaceae) 4 77 A AH ) R K% (Cistanche deserticola)
AN S A R 4H K B 25 R BE I, IR JE i HG T A
HZF EMRIR (Haloxylon ammodendron) b3k 43 rpoC2
FER(Li%52013), Zhang5(2014)ik & BIAE 25 4=kl
M BA 2 5 2255 R T R 2 T 2 HGTIRTS
T AR S 5 A O R AR R (SSL),
FUERA A REAAAE —E T RE . ILAh, FER LTI
AL K IA mRNA R F 2, SVFEEY) i N 27 £ 5%
s 2 % A Y(Roney%52007) . #E— S LKW,
B AR AR Y 22 1 5 2 32 00 I R P LA 1) 2
2 A KB T mRNA XL A8 7 B R (Kim 2%
2014). MowerZs A\ (2004) 45 1iF 45 2 B 4543 ZE 1if
J& (Plantago)fEW)id i HGT M % 22 7 J& (Cuscuta)
J7 14 5L )& (Bartsia) 27 AEF DAL AT ap I RE A

SR, H TSR B Z % T4 R 1A% 1) o3 A A
W) AR A ) ST RS, PR B AT AR BT BRAE A
2 R RS B R 5. RIS
HENFERI2H, X e FE R P] e 2 5 R R SRk B 4%
AMAEFFAE R DL S TS KR
3 HGTXHEMIRIF M
3.1 HGTSF4EEWEL

TEVFZ GO0 T, AN 2 DA 1R R B3 38 5 i 52
R A 22 48 1 A (Andersson5:2003; Striepen
£%£2004), HuangflGogarten (2008) ) HfF FE4E B iy
ZHGT SR 52 R A AE IR L T, 78%
DA 1 2 DR R 5 A2 6 I P S 4 () DI REAH 5%
2D 1A2% ) A0 L DR A ok B 403 5 2r
Mot Z i E HGT H 4

ARV 2 NS T RAFH IS T
AR R, BUA — S F A EY S T EY R
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4 52 fr_E B OB (dePamphilis$1997; Rohwer
2000; Nickrent%£2002, 2005; Barkman%$2004), H
T a R Y SRR B8 TR B BEM TR A K
AT AR, K DLORAN ST A SR — BUME DA
ZFAE YT 4395 . BarkmanZ5(2007)F) FH 3N 2k
KLk Klampl . coxIFimatRXS 10250 Fh-F A 3EAT
ARG KRG, SR ERYFEY DT EEY)
2D VUM ST RN, 5 B 5@ A Mcox] TR
TR, BEE R R R, A A A AR R A
HH R A R DRI AN T 3

A, K28 F EMEMIRA — M T ik
&), W EIEA ERYEE R, 75 R A ) A
(B 22 03X L RE AN SOV K FE T4 i A% 346,
L HAFEMRNA (Roney%:2007; David-Schwartz%
2008). &[5 (Haupt5:200 1) 205 JF Ak . /i AT
FERH, mRNAFE R8T 2 & (Turnbull
FlLopez-Cobollo 2013), f1iH- ) 45 22 i (Haywood
2:2005). FFAERI ] . He 22 1 % B (Banerjee%
2009; Hannapel 2010)F1HE 7 4E K (NotaguchiZ
2012). /NMRNAHAT LA RGN R B, B
AR, —AN N A 1 4SRN AT ER 1 77 3=
T A1 Jk R AT DLYCBR %6 22 1 1 2[R (Alakonya %%
2012), 1t BHRNAR] DLEEAS [FAEA) AR ) 4% 38 5
FI|4H AUE W 1E ] (Sarkies FMiska 2013), Kim%§
2014y —IEW], ez 1 5 Hag F I AE AL
Fili 22 [0 B (FImRNA ) XA #6 2)) . Zhang %%
N (2014) M 55— T T IE B % A8 37 7% 1 D) e ik R 7
ZARTEY AT e B DiRe .
3.2 HGTS5EMER

KEMAA TR Ik dE R B, B A4
KRATESACFERTIT I B, X 2R A S RFTE
B G BE, R AE kA DR R — A EOR ) A
(Kenrickf1Crane 1997; Bateman%1998; Sanderson
52004). 7EERE T FE A, A Y RO 2 7R 2
JRE il PR 558 A0 48 AR AR AL Y SR 2R A
4% (Kenrick fICrane 1997; Bateman%%1998; Waters
2003)1F th— RFIE AL 4G . Richards%(2009)
AEmiliani%$(2009) K4/ 7 R B, HGTW] fe 5 Bh ik
AR IE B B IR . AR, YueRE(2012)5%F /N AT
Wi &% (Physcomitrella patens) ) FE K HHBEAT T 43 #7,
RINFAZFER A PG 2 85T R KR 1284

BEPRR B S AR A HOw KOREE, JF HIXSEHGT
RAEAE DB R A, DI R — AN
RAEMISA IR, BE— B R ETh R ER T K
B, X SE I K 2 15 31— S S04 (1) B S A 4
YIS RETE S b, WA B R B, &
TEIRCA R GERY . 2 i MYBERSYRNEDE
Bo X 45 B I, HGTLE R H /K A 1) Bt A= 1
RS RER BE 2 LR ENER, BRZEm T
YRR o
3.3 HGTS5#EYIC K E1ER

TR AR B AR 3 1 LR ) 2 5 T TH IR 4R
KW, CEYE e ER |, C Y52 HCy
YIRSt e ok, FIm &) T — MR INC,-C,y
A B BE (Kennedy Al Laetsch 1974; McKown#l
Dengler 2007; McKown%$2005; Ueno%$2003). 7E
B AW 7 2L RE B, ChristinZ(2012)%} 6 8 5 )8
(Alloteropsis) (ZJEB R A 2 BEA C i, XA C,
TELYD ) P T TR s T A T 22 Bl 228 TR (pp o) R T
5 7R A 2 R B (K (pek) HEAT 20 b, 45 SRE W, 7
RN, B E I C A Y TE L1
AN BE, 204 4UGE R HGT W F A HoAb &
MR ppc B R Fpek2E A« X 7] 3 BIHGT/EC 48
VIR IR R AT e T AN EE A G, BT
BHEE P, BARIZIHLIRE H AT R
FAth L ) SR R SR, E 2 Bl 3 TR 4 s
(I, AHAE 2 H B 2 61 2 ORI
4 RESRE

W N RIAE S ey B 22 ok, T
BUREE WIDNA T B ) 3 FEARA, 56 4 A g FH 2 1A
(DR 7 AL SR AR RE, 3T LA A X ByDNATE #§ />
Ykl 2 (B R AE T K 7 (2 B TL562008) . H Al
w5 BIVEH 5 72 e 5 [RIE A 49 B2 (Armbrust 2%
2004), 2 M HEA 2 HTi%(Rocha 2004; Diao%s
2006; ChofiPalmer 1999). & K 45 1iF 43 #7 1
(Hamady%$2006) 1 524t & & #4 73 H1i% (Schlieper
2005; MRHRHSE2014) 55 LR . — S5 T EHLT
AR ) 43 AT F B AE R i #2 1 (Ochman %%
2000; Hao%$2010). H Ak 2 i o~ A s
10 f T SERG I 5 2 R 48R B M ik (Keeling A
Palmer 2008), Huang#1Yue (2013)5.45 | —L64 %k
B RGR B TR R X AR S% . A,




XSS S 2 /KT S R B R 7k 991

BERMGCE & S8 F L (7 452012) 1
FL Lt AR LE 43 B 3k 2w A 9 R AR B, T v
Wb A BERE TR A0 53 A 2 S H A 7
THI FRURIE 700 B F2 (ALl IR 8 (2 V.56 2008)

MEEHIRT AR, S HHGT R K
AEA UL JUAME R (1) @S o L
BRI R AR, CHREER N EE S
& —NE B LA R (MowerZ52004; WonflIRenner
2003; Davis2£2005; YoshidaZ52010), 3 ¥ 7 241 i
B B s K B IR A 5 R AEHGT $44(Huang
2013; Yue#$2012). (2)% V)&fh(tbtmar . L4k
KR)IPA R A P2 K AEHGT (Bock 2009;
Huang 2013; Wijayawardena%$2013). {E&74ER R
o, FERORER A R BT M T AR RS, 5E IR
YIRS T 1 — 8. 3)I S B 2 ThRE v 4 1) 3
DRI 75 7K ST 3 2 Fa ARG 1T 55 58 HME L6 o e 8] 4% 326 T
%, HIXIFEA R 2R B E A g il
HGTHTTRR . 8 7K 54 7% 3045 (1) L DR ] g 25 8
ML NN B2 AR (A R rf, AT A BSR4 R
— 43 (JainZ51999; Wellner252007), i LE{ii i P
ULEHHGT I K AR — € 1 2k R JR A, 1X 45X
—IRGARHE 7 5 ), AR B E R, 1K
& M H 1 B FIWT 7045 R, ESERIIE i
RESWARZE, EXKFERLRA —44
RN T il 2 A& T S 1.

JUE AR T SRR AR P R0 S 40 i A AR T 5
S HGT R A I A0 2 n] BeAH 0 AIC, (R AE
FL kAl B B AN 00 S IR S 1 o A R
HGTISAY I T A 4 G 1) f 8, X 0 15 B TE
SR T E IR T AR E MBS, HATR
B, HArs HGT AU I i 7t 1E Ak T R BLE 1
AR B . A B F B R TR, HAiiR
HME A TH PP 7K ST 6 DR e B A i S AR vh 1) R AR S
Bl e FLb A2 ), (R 35T 5, BE 5 2k R A 7
BRI RIS, S EY R A Bk ZHGTH
PR A2 4 R, FEAS B BB A AT T3 — HiF 5 40
iR SIS

S

ABIL, AER, DL (2008). HE PR ACTHe B VP17 A He R 7
ST T . 54, 30 (9): 1108~1114
HRRRRE, A2, B DI5R(2014). BTN E FPASONIHE AL 5

Hr. DA 34, 50 (9): 1387~1400

W, U, SRIDTT, #47(2012). FEYIKCORE A8 114 F etk
A B 2R, 48 (11): 1057~1062

Alakonya A , Kumar R, Koenig D, Kimura S, Townsley B, Runo S,
Garces HM, Kang J, Yanez A, David-Schwartz R et al (2012).
Interspecific RNA interference of SHOOT MERISTEMLESS-Like
disrupts Cuscuta pentagona plant parasitism. Plant Cell, 24:
3153~3166

Alverson AJ, Rice DW, Dickinson S, Barry K, Palmer JD (2011). Ori-
gins and recombination of the bacterial-sized multichromosomal
mitochondrial genome of cucumber. Plant Cell, 23: 2499~2513

Alverson AJ, Wei XX, Rice DW, Stern DB, Barry K, Palmer JD (2010).
Insights into the evolution of mitochondrial genome size from
complete sequences of Citrullus lanatus and Cucurbita pepo
(Cucurbitaceae). Mol Biol Evol, 27 (6): 1436~1448

Anderson MT, Seifert HS (2011). Opportunity and means: horizontal
gene transfer from the human host to a bacterial pathogen. Mbio,
2 (1): e00005~¢00011

Andersson JO (2005). Lateral gene transfer in eukaryotes. Cell Mol
Life Sci, 62 (11): 1182~1197

Andersson JO, Sjogren AM, Davis LAM, Embley TM, Roger AJ
(2003). Phylogenetic analyses of diplomonad genes reveal fre-
quent lateral gene transfers affecting eukaryotes. Curr Biol, 13:
94~104

Archibald JM, Richards TA (2010). Gene transfer: anything goes in
plant mitochondria. BMC Biol, 8: 147

Armbrust EV, Berges JA, Bowler C, Green BR, Martinez D, Putnam
NH, Zhou S, Allen AE, Apt KE, Bechner M et al (2004). The
genome of the diatom Thalassiosira pseudonana: ecology, evo-
lution and metabolism. Science, 306: 79~86

Banerjee AK, Lin T, Hannapel DJ (2009). Untranslated regions of a
mobile transcript mediate RNA metabolism. Plant Physiol, 151:
1831~1843

Barkman TJ, Lim SH, Salleh KM, Nais J (2004). Mitochondrial DNA
sequences reveal the photosynthetic relatives of Rafflesia, world's
largest flower. Proc Natl Acad Sci USA, 101 (3): 787~792

Barkman TJ, McNeal JR, Lim SH, Coat G, Croom HB, Young ND, de
Pamphilis CW (2007). Mitochondrial DNA suggests at least 11
origins of parasitism in angiosperms and reveals genomic chime-
rism in parasitic plants. BMC Evol Biol, 7: 248

Bateman RM, Crane PR, Di Michele WA, Kenrick PR, Rowe NP,
Speck T, Stein WE (1998). EARLY EVOLUTION OF LAND
PLANTS: phylogeny, physiology, and ecology of the primary
terrestrial radiation. Annu Rev Ecol Syst, 29: 263~292

Bergthorsson U, Adams KL, Thomason B, Palmer JD (2003). Wide
spread horizontal transfer of mitochondrial genes in flowering
plants. Nature, 424 (6945): 197~201

Bergthorsson U, Richardson AO, Young GJ, Goertzen LR, Palmer JD
(2004). Massive horizontal transfer of mitochondrial genes from
diverse land plant donors to the basal angiosperm Amborella.
Proc Natl Acad Sci USA, 101 (51): 17747~17752

Bock R (2009). The give-and-take of DNA: horizontal gene transfer
in plants. Trends Plant Sci, 15 (1): 11~22

Boucher Y, Douady CJ, Papke RT, Walsh DA, BoudreauM ER, Nesb@®




992 T A P )

CL, Case RJ, Doolittle WF (2003). Lateral gene transfer and the
origins of prokaryotic groups. Annu Rev Genet, 37: 283~328

Broothaerts W, Mitchell HJ, Weir B, Kaines S, Smith LMA, Yang W,
Mayer JE, Roa-Rodriguez C, Jefferson RA (2005). Gene trans-
fer to plants by diverse species of bacteria. Nature, 433 (7026):
629~633

Burger G, Lang BF (2003). Parallels in genome evolution in mi-
tochondria and bacterial symbionts. [ubmb Life, 55 (4~5):
205~212

Cho Y, Palmer JD (1999). Multiple acquisitions via horizontal transfer
of a group I intron in the mitochondrial cox! gene during evolu-
tion of the araceae family. Mol Biol Evol, 16 (9): 1155~1165

Cho Y, Qiu YL, Kuhlman P, Palmer JD (1998). Explosive invasion of
plant mitochondria by a group I intron. Proc Natl Acad Sci USA,
95 (24): 14244~14249

Christin PA, Edwards EJ, Besnard G, Boxall SF, Gregory R, Kellogg
EA, Hartwell J, Osborne CP (2012). Adaptive evolution of C,
photosynthesis through recurrent lateral gene transfer. Curr Biol,
22 (5): 445~449

Cullis CA, Vorster BJ, Van Der Vyver C, Kunert KJ (2009). Transfer
of genetic material between the chloroplast and nucleus: how is
it related to stress in plants? Ann Bot, 103 (4): 625~633

Dagan T, Artzy-Randrup Y, Martin W (2008). Modular networks and
cumulative impact of lateral transfer in prokaryote genome evo-
lution. Proc Natl Acad Sci, 105 (29): 10039~10044

David-Schwartz R, Runo S, Townsley B, Machuka J, Sinha N (2008).
Long-distance transport of mRNA via parenchyma cells and
phloem across the host-parasite junction in Cuscuta. New Phy-
tol, 179 (4): 1133~1141

Davis CC, Anderson WR, Wurdack KJ (2005). Gene transfer from a
parasitic flowering plant to a fern. P Roy Soc B-Biol Sci, 272
(1578): 2237~2242

Davis CC, Wurdack KJ (2004). Host-to-parasite gene transfer in flow-
ering plants: phylogenetic evidence from malpighiales. Science,
305 (5684): 676~678

dePamphilis CW, Young ND, Wolfe AD (1997). Evolution of plastid
gene rps2 in a lineage of hemiparasitic and holoparasitic plants:
many losses of photosynthesis and complex patterns of ratevari-
ation. Proc Natl Acad Sci USA, 94: 7367~7372

Diao XM, Freeling M, Lisch D (2006). Horizontal transfer of a plant
transposon. PLoS Biol, 4 (1): e5

Diao YP, Qi YM, Ma Y], Xia A, Sharakhov I, Chen XG, Biedler J,
Ling E, Tu ZJ (2011). Next-generation sequencing reveals recent
horizontal transfer of a DNA transposon between divergent mos-
quitoes. PLoS ONE, 6 (2): e16743

Emiliani G, Fondi M, Fani R, Gribaldo S (2009). A horizontal gene
transfer at the origin of phenylpropanoid metabolism: a key ad-
aptation of plants to land. Biol Direct, 4: 7

Fortune PM, Roulin A, Panaud O (2008). Horizontal transfer of trans-
posable elements in plants. Commun Integr Biol, 1 (1): 74~77

Fukatsu T (2010). Evolution. A fungal past to insect color. Science, 28
(5978): 574~575

Gilbert C, Schaack S, Pace JK, Brindley PJ, Feschotte C (2010). A
role for host-parasite interactions in the horizontal transfer of

transposons across phyla. Nature, 464 (7293): 1347~1350

Hamady M, Betterton MD, Knight R (2006). Using the nucleotide
substitution rate matrix to detect horizontal gene transfer. BMC
Bioinformatics, 7: 476

Hannapel DJ (2010). A model system of development regulated by
the long-distance transport of mRNA. J Integr Plant Biol, 52 (1):
40~52

Hao JJ, Jia XH, Yu JW, Deng SZ (2014). Direct visualization of hori-
zontal gene transfer in cotton plants. J Hered, 105 (6): 834~836

Hao WL, Richardson AO, Zheng YH, Palmer JD (2010). Gorgeous
mosaic of mitochondrial genes created by horizontal trans-
fer and gene conversion. Proc Natl Acad Sci USA, 107 (50):
21576~21581

Haupt S, Oparka KJ, Sauer N, Neumann S (2001). Macro molecular
trafficking between Nicotiana tabacum and the holoparasite Cus-
cuta reflexa. J Exp Bot, 52 (354): 173~177

Haywood V, Yu TS, Huang NC, Lucas WJ (2005). Phloem long-dis-
tance trafficking of GIBBERELLIC ACID-INSENSITIVE RNA
regulates leaf development. Plant J, 42: 49~68

Hazkani-Covo E, Zeller RM, Martin W (2010). Molecular polter-
geists: mitochondrial DNA copies (numts) in sequenced nuclear
genomes. PLoS Genet, 6 (2): e1000834

Hotopp JCD (2011). Horizontal gene transfer between bacteria and
animals. Trends Genet, 27 (4): 157~163

Huang J (2013). Horizontal gene transfer in eukaryotes: The weak-
link model. Bioessays, 35 (10): 868~875

Huang JL, Gogarten JP (2008). Concerted gene recruitment in early
plant evolution. Genome Biol, 9: R109

Huang JL, Yue JP (2013). Horizontal gene transfer in the evolution of
photosynthetic eukaryotes. J Syst Evol, 51 (1): 13~29

Igarashi A, Yamagata K, Sugai T, Takahashi Y, Sugawara E, Tamura
A, Yaegashi H, Yamagishi N, Takahashi T, Isogai M et al (2009).
Apple latent spherical virus vectors for reliable and effective
virus-induced gene silencing among a broad range of plants
including tobacco, tomato, Arabidopsis thaliana, cucurbits, and
legumes. Virology, 386 (2): 407~416

Jain R, Rivera MC, Lake JA (1999). Horizontal gene transfer among
genomes: the complexity hypothesis. Proc Natl Acad Sci USA,
96: 3801~3806

Keeling PJ, Palmer JD (2008). Horizontal gene transfer in eukaryotic
evolution. Nat Rev Genet, 9 (8): 605~618

Kennedy R, Laetsch W (1974). Plant species intermediate for C,, C,
photosynthesis. Science, 184: 1087~1089

Kenrick P, Crane PR (1997). The origin and early evolution of plants
on land. Nature, 389: 33~39

Kim G, LeBlanc ML, Wafula EK, dePamphilis CW, Westwood JH
(2014). Genomic-scale exchange of mRNA between a parasitic
plant and its hosts. Science, 345 (6198): 808

Kleine T, Maier UG, Leister D (2009). DNA transfer from organelles
to the nucleus: the idiosyncratic genetics of endosymbiosis.
Annu Rev Plant Biol, 60: 115~138

Li FW, Villarreal JC, Kelly S, Rothfels CJ, Melkonian M, Frangedakis
E, Ruhsam M, Sigel EM, Der JP, Pittermann J et al (2014). Hori-
zontal transfer of an adaptive chimeric photoreceptor from bryo-




XSS S 2 /KT S R B R 7k 993

phytes to ferns. Proc Natl Acad Sci USA, 111 (18): 6672~6677

Li X, Zhang TC, Qiao Q, Ren ZM, Zhao JY, Yonezawa T, Hasegawa
M, Crabbe MJC, Li JQ, Zhong Y (2013). Complete chloroplast
genome sequence of holoparasite Cistanche deserticola (Oro-
banchaceae) reveals gene loss and horizontal gene transfer from
its host Haloxylon ammodendron (Chenopodiaceae). PLoS ONE,
8 (3): e58747

Liang DC, White RG, Waterhouse PM (2012). Gene silencing in 4ra-
bidopsis spreads from the root to the shoot, through a gating bar-
rier, by template-dependent, nonvascular, cell-to-cell movement.
Plant Physiol, 159 (3): 984~1000

Liu HQ, Fu YP, Jiang DH, Li GQ, Xie JT, Cheng JS, Peng YL, Ghab-
rial SA, Yi XH (2010). Widespread horizontal gene transfer from
double-stranded RNA viruses to eukaryotic nuclear genomes. J
Virol, 84 (22): 11876~11887

Loreto ELS, Carareto CMA, Capy P (2008). Revisiting horizontal
transfer of transposable elements in Drosophila. Heredity, 100
(6): 545~554

Lucas WJ, Ham LK, Kim JY (2009). Plasmodesmata—bridging the
gap between neighboring plant cells. Trends Cell Biol, 19 (10):
495~503

Mallet LV, Becq J, Deschavanne P (2010). Whole genome evaluation
of horizontal transfers in the pathogenic fungus Aspergillus fumi-
gatus. BMC Genomics, 11: 171

Marienfeld J, Unseld M, Brennicke A (1999). The mitochondrial ge-
nome of Arabidopsis is composed of both native and immigrant
information. Trends Plant Sci, 4 (12): 495~502

Mayer WE, Schuster LN, Bartelmes G, Dieterich C, Sommer RJ
(2011). Horizontal gene transfer of microbial cellulases into
nematode genomes is associated with functional assimilation and
gene turnover. BMC Evol Biol, 11: 13

Mc Ginty SE, Rankin DJ, Brown SP (2011). Horizontal gene transfer
and the evolution of bacterial cooperation. Evolution, 65 (1):
21~32

McKown AD, Dengler NG (2007). Key innovations in the evolution
of kranz anatomy and C, vein pattern in flaveria (Asteraceae).
Am J Bot, 94 (3): 382~399

McKown AD, Moncalvo JM, Dengler NG (2005). Phylogeny of fla-
veria (Asteraceae) and inference of C, photosynthesis evolution.
Am J Bot, 92: 1911~1928

Mehrabi R, Bahkali AH, Abd-Elsalam KA, Moslem M, Ben M'Barek
S, Gohari AM, Jashni MK, Stergiopoulos I, Kema GHJ, de Wit
PJGM (2011). Horizontal gene and chromosome transfer in plant
pathogenic fungi affecting host range. Fems Microbiol Rev, 35
(3): 542~554

Meimberg H, Thalhammer S, Brachmann A, Heubl G (2006). Com-
parative analysis of a translocated copy of the #nK intron in
carnivorous family Nepenthaceae. Mol Phylogenet Evol, 39:
478~490

Mohr KI, Tebbe CC (2007). Field study results on the probability and
risk of a horizontal gene transfer from transgenic herbicide-resis-
tant oil seed rape pollen to gut bacteria of bees. Appl Microbiol
Biotechnol, 75 (3): 573~582

Monier A, Claverie JM, Ogata H (2007). Horizontal gene transfer and

nucleotide compositional anomaly in large DNA viruses. BMC
Genomics, 8: 456

Moran NA, Jarvik T (2010). Lateral transfer of genes from fungi
underlies carotenoid production in aphids. Science, 328 (5978):
624~627

Mower JP, Stefanovi¢ S, Hao W, Gummow JS, Jain K, Ahmed D,
Palmer JD (2010). Horizontal acquisition of multiple mitochon-
drial genes from a parasitic plant followed by gene conversion
with host mitochondrial genes. BMC Biol, 8: 150

Mower JP, Stefanovi¢ S, Young GJ, Palmer JD (2004). Plant genetics:
Gene transfer from parasitic to host plants. Nature, 432: 165~166

Nakamura Y, Itoh T, Matsuda H, Gojobori T (2004). Biased biological
functions of horizontally transferred genes in prokaryotic ge-
nomes. Nat Genet, 36 (7): 760~766

Nickrent DL, Blarer A, Qiu YL, Soltis DE, Soltis PS, Zanis M (2002).
Molecular Data Place Hydnoraceae with Aristolochiaceae. Amer
J Bot, 89 (11): 1809~1817

Nickrent DL, Der JP, Anderson FE (2005). Discovery of the photosyn-
thetic relatives of the “Maltese mushroom” Cynomorium. BMC
Evol Biol, 5: 38

Notaguchi M, Wolf S, Lucas WJ (2012). Phloem-mobile Aux/IAA
transcripts target to the root tip and modify root architecture.
Plant Biol, 54 (10): 760~772

Notsu Y, Masood S, Nishikawa T, Kubo N, Akiduki G, Nakazono
M, Hirai A, Kadowaki K (2002). The complete sequence of the
rice (Oryza sativa L.) mitochondrial genome: frequent DNA
sequence acquisition and loss during the evolution of flowering
plants. Mol Genet Genomics, 268 (4): 434~445

Noutsos C, Richly E, Leister D (2005). Generation and evolutionary
fate of insertions of organelle DNA in the nuclear genomes of
flowering plants. Genome Res, 15: 616~628

Novick P, Smith J, Ray D, Boissinot S (2010). Independent and par-
allel lateral transfer of DNA transposons in tetrapod genomes.
Gene, 449 (1~2): 85~94

Ochman H, Lawrence JG, Groisman EA (2000). Lateral gene trans-
fer and the nature of bacterial innovation. Nature, 405 (6784):
299~304

Oliver KR, McComb JA, Greene WK (2013). Transposable elements:
powerful contributors to angiosperm evolution and diversity. Ge-
nome Biol Evol, 5 (10): 1886~1901

Panaud O, Roulin A, Piegu B, Fortune PM, Sabot F, D'Hont A, Man-
icacci D (2009). Whole genome surveys of rice, maize and sor-
ghum revealmultiple horizontal transfers of the LTR-retrotrans-
poson Route66 in Poaceae. BMC Evol Biol, 9: 58

Park JM, Manen JF, Schneeweiss GM (2007). Horizontal gene trans-
fer of a plastid gene in the non-photosynthetic flowering plants
Orobanche and Phelipanche (Orobanchaceae). Mol Phylogenet
Evol, 43 (3): 974~985

Park S, Ruhlman TA, Sabir JSM, Mutwakil MHZ, Baeshen MN,
Sabir MJ, Baeshen NA, Jansen RK (2014). Complete sequences
of organelle genomes from the medicinal plant Rhazya stricta
(Apocynaceae) and contrasting patterns of mitochondrial ge-
nome evolution across asterids. BMC Genomics, 15: 405

Pontiroli A, Rizzi A, Simonet P, Daffonchio D, Vogel TM, Monier




994 T A P )

IJM (2009). Visual evidence of horizontal gene transfer between
plants and bacteria in the phytosphere of transplastomic tobacco.
Appl Environ Microb, 75 (10): 3314~3322

Richards TA, Dacks JB, Campbell SA, Blanchard JL, Foster PG,
McLeodR, Roberts CW (2006). Evolutionary origins of the
eukaryotic shikimate pathway: gene fusions, horizontal gene
transfer, and endosymbiotic replacements. Eukaryot Cell, 5 (9):
1517~1531

Richards TA, Soanes DM, Foster PG, Leonard G, Thomton CR, Tal-
bot NJ (2009). Phylogenomic analysis demonstrates a pattern
of rare and ancient horizontal gene transfer between plants and
fungi. Plant Cell, 21 (7): 1897~1911

Richardson AO, Palmer JD (2007). Horizontal gene transfer in plants.
J Exp Bot, 58 (1): 1~9

Richly E, Leister D (2004). NUPTSs in sequenced eukaryotes and their
genomic organization in relation to NUMTs. Mol Biol Evol, 21
(10): 1972~1980

Rocha EP (2004). Order and disorder in bacterial genomes. Curr Opin
Microbiol, 7 (5): 519~527

Rohwer JG (2000). Toward a phylogenetic classification of the laura-
ceae: evidence from matK sequences. Syst Bot, 25 (1): 60~71

Rolland T, Neuvéglise C, Sacerdot C, Dujon B (2009). Insertion of
horizontally transferred genes within conserved syntenic regions
of yeast genomes. PLoS ONE, 4 (8): e6515

Roney JK, Khatibi PA, Westwood JH (2007). Cross-species translo-
cation of mRNA from host plants into the parasitic plant dodder.
Plant Physiol, 143 (2): 1037~1043

Roulin A, Piegu B, Wing RA, Panaud O (2008). Evidence of multiple
horizontal transfers of the long terminal repeat retrotransposon
RIRE1 within the genus Oryza. Plant J, 53 (6): 950~959

Sanchez-Puerta MV, Abbona CC, Zhuo S, Tepe EJ, Bohs L, Olmstead
RG, Palmer JD (2011). Multiple recent horizontal transfers of
the cox/ intron in Solanaceae and extended co-conversion of
flanking exons. BMC Evol Biol, 11: 277

Sanchez-Puerta MV, Cho Y, Mower JP, Alverson AJ, Palmer JD (2008).
Frequent, phylogenetically local horizontal transfer of the cox/
group [ intron in flowering plant mitochondria. Mol Biol Evol,
25 (8): 1762~1777

Sanderson MJ, Thorne JL, Wikstrom N, Bremer K (2004). Molec-
ular evidence on plant divergence times. Am J Bot, 91 (10):
1656~1665

SanMiguel P, Bennetzen JL (1998). Evidence that a recent increase in
maize genome size was caused by the massive amplification of
intergene retrotransposons. Ann Bot, 82: 37~44

Sarkies P, Miska EA (2013). Is there social RNA? Science, 341:
467~468

Schlieper D, Oliva MA, Andreu JM, Lowe J (2005). Structure of
bacterial tubulin BtubA/B: evidence for horizontal gene transfer.
Proc Natl Acad Sci USA, 102 (26): 9170 ~9175

Shestakov SV, Khyen NT (1970). Evidence for genetic transformation
in blue-green alga Anacystis nidulans. Mol Gen Genet, 107 (4):
372~375

Silva JC, Loreto EL, Clark JB (2004). Factors that affect the horizon-
tal transfer of transposable elements. Curr Issues Mol Biol, 6:

57~72

Smith DR (2014). Mitochondrion-to-plastid DNA transfer: it happens.
New Phytol, 202: 736~738

Slot JC, Rokas A (2011). Horizontal transfer of a large and highly tox-
ic secondary metabolic gene cluster between fungi. Curr Biol, 21
(2): 134~139

Smith DR (2011). Extending the limited transfer window hypoth-
esis to inter-organelle DNA migration. Genome Biol Evol, 3:
743~748

Smith DR, Crosby K, Lee RW (2011). Correlation between nuclear
plastid DNA abundance and plastid number supports the limited
transfer window hypothesis. Genome Biol Evol, 3: 365~371

Sormacheva I, Smyshlyaev G, Mayorov V, Blinov A, Novikov A,
Novikovaz O (2012). Vertical evolution and horizontal trans-
fer of CR1 non-LTR retrotransposons and Tcl/mariner DNA
transposons in lepidoptera species. Mol Biol Evol, 29 (12):
3685~3702

Stegemann S, Bock R (2009). Exchange of genetic material between
cells in plant tissue grafts. Science, 324 (5927): 649~651

Stegemann S, Hartmann S, Ruf S, Bock R (2003). High-frequency
gene transfer from the chloroplast genome to the nucleus. Proc
Natl Acad Sci USA, 100 (15): 8828~8833

Stegemann S, Keuthe M, Greiner S, Bock R (2012). Horizontal trans-
fer of chloroplast genomes between plant species. Proc Natl
Acad Sci USA, 109 (7): 2434~2438

Striepen B, Pruijssers AJP, Huang JL, Li C, Gubbels MJ, Umejiego
NN, Hedstrom L, Kissinger JC (2004). Gene transfer in the evo-
lution of parasite nucleotide biosynthesis. Proc Natl Acad Sci
USA, 101 (9): 3154~3159

Thyssen G, Svab Z, Maliga P (2012). Cell-to-cell movement of plas-
tids in plants. Proc Natl Acad Sci, 109 (7): 2439~2443

Timmis JN, Ayliffe MA, Huang CY, Martin W (2004). Endosymbiotic
gene transfer: organelle genomes forge eukaryotic chromosomes.
Nat Rev Genet, 5 (2): 123~135

Turnbull CGN, Lopez-Cobollo RM (2013). Heavy traffic in the fast
lane: long-distance signalling by macromolecules. New Phytol,
198: 33~51

Ueno O, Bang SW, Kondo Y, Ishihara K, Kaneko Y, Matsuzawa Y
(2003). Structural and biochemical dissection of photorespira-
tion in hybrids differing in genome constitution between Diplo-
taxis tenuifolia (C5-C,) and radish (C;). Plant Physiol, 132:
1550~1559

Vallenback P, Jaarola M, Ghatnekar L, Bengtsson BO (2008). Origin
and timing of the horizontal transfer of a PgiC gene from Poa to
Festuca ovina. Mol Phylogenet Evol, 46 (3): 890~896

van Elsas JD, Turner S, Bailey MJ (2003). Horizontal gene transfer in
the phytosphere. New Phytol, 157 (3): 525~537

Wang D, Lloyd AH, Timmis JN (2011). Environmental stress increas-
es the entry of cytoplasmic organellar DNA into the nucleus in
plants. Proc Natl Acad Sci USA, 109 (7): 2444~2448

Wang D, Wu YW, Shih AC, Wu CS, Wang YN, Chaw SM (2007).
Transfer of chloroplast genomic DNA to mitochondrial genome
occurred at least 300 MYA. Mol Biol Evol, 24 (9): 2040~2048

Waters ER (2003). Molecular adaptation and the origin of land plants.




XSS S 2 /KT S R B R 7k 995

Mol Phylogenet Evol, 29: 456~463

Wellner A, Lurie MN, Gophna U (2007). Complexity, connectivity,
and duplicability as barriers to lateral gene transfer. Genome
Biol, 8: R156

Wijayawardena BK, Minchella DJ, Dewoody JA (2013). Hosts, par-
asites, and horizontal gene transfer. Trends Parasitol, 29 (7):
329~338

Woloszynska M, Bocer T, Mackiewicz P, Janska H (2004). A fragment
of chloroplast DNA was transferred horizontally, probably from
non-eudicots, to mitochondrial genome of Phaseolus. Plant Mol
Biol, 56: 811~820

Won H, Renner SS (2003). Horizontal gene transfer from flow-
ering plants to Gnetum. Proc Natl Acad Sci USA, 100 (19),
10824~10829

Woodson JD, Chory J (2008). Coordination of gene expression be-
tween organellar and nuclear genomes. Nat Rev Genet, 9(5):
383~395

Woolfit M, Iturbe-Ormaetxe I, McGraw EA, O'Neill SL (2009). An
ancient horizontal gene transfer between mosquito and the endo-
symbiotic bacterium Wolbachia pipientis. Mol Biol Evol, 26 (2):
367~374

Xi ZX, Bradley RK, Wurdack KJ, Wong K, Sugumaran M, Bomblies
K, Rest JS, Davis CC (2012). Horizontal transfer of expressed

genes in a parasitic flowering plant. BMC Genomics, 13: 227

Xi ZX, Wang YG, Bradley RK, Sugumaran M, Marx CJ, Rest JS,
Davis CC (2013). Massive mitochondrial gene transfer in a para-
sitic flowering plant clade. PLoS Genet, 9 (2): ¢1003265

Yoshida S, Maruyama S, Nozaki H, Shirasu K (2010). Horizontal
gene transfer by the parasitic plant Striga hermonthica. Science,
328 (5982): 1128 ~1128

Yue JP, Hu XY, Huang JL (2013). Horizontal gene transfer in the in-
novation and adaptation of land plants. Plant Signal Behav, 8 (5):
€24130

Yue JP, Hu XY, Sun H, Yang YP, Huang JL (2012). Widespread im-
pact of horizontal gene transfer on plant colonization of land.
Nat Commun, 3: 1152

Zhang DL, Qi JE, Yue JP, Huang JL, Sun T, Li SP, Wen JE, Hetten-
hausen C, Wu JS, Wang L et al (2014). Root parasitic plant Oro-
banche aegyptiaca and shoot parasitic plant Cuscuta australis
obtained Brassicaceae-specific strictosidine synthase-like genes
by horizontal gene transfer. BMC Plant Biol, 14: 19

Zhang YT, Fernandez-Aparicio M, Wafula EK, Das M, Jiao YN,
Wickett NJ, Honaas LA, Ralph PE, Wojciechowski MF, Timko
MP et al (2013). Evolution of a horizontally acquired legume
gene, albumin 1, in the parasitic plant Phelipanche aegyptiaca
and related species. BMC Evol Biol, 13: 48




