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Establishment of genome editing technology in a tropical crop, cassava, that
feeds 1 billion people worldwide
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Cassava is a tropical starch crop that plays an important role in food
security and improving the livelihood of poor farmers in the world"s 1 billion people. In this
study, we have targeted the starch branching enzyme gene by the introduction of the CRISPR/Cas9
system for establishing the basis of genome editing technology in cassava. A correlation between the

genome editing pattern and the activity of the starch branching enzyme was observed in the plants
produced by genome editing, showing the successful genome editing in the starch branching enzyme
gene of cassava. In the future, the development of basic and applied research in cassava is expected
by the use of the genome editing technology.
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1. WFIERHR SO 5

CRISPR/Cas9 ¥ A7 L, DNA “AKEZYIK L7/ ARSI OEZE OS2 HIFR, B, i
AT 5 Z LN TE AWM 28 LD S AT, X7 L7 —EThd Cas9 &, YK L7z
VWERREFREC S & & T guide RNA 22O S LT %, CRISPR/Cas9 v A7 A% W T~
TRAEMREIZ B WD TENEREANDORIIBINEE SN TS, EEFEEO LI ST e X )
RFRoA T2 EDET A Ei . S 7 CRISPR/Cas9 > 27 A& HEZ L Tuv% (Endo et
al. 2015), fi#)iZ CRISPR/Cas9 v A7 AZEAT H720OIZIX, FRhERLIEERHEL R O BHRE N
BEETHD, T¥ v NOEHEEHRIZEL T, 2 E TAHEBEFZ AV @mEIZRESS RNAL T
BICEET 28501132 < & 525, CRISPR/Cas9 ORI X A7 ) LREEICEE D 5 k5]
T TH S, & V- CRISPR/Cas9 o A7 AT A 8EHITIEE A LDBE v A
RXFRFRA XEDETNAUEDICRESNTEY, Fv v PR EGHAAL F~ 2AEREDIC
BIFAVATLAOEMEIZIINETHREINL TR, TOFHED 1 2L LT, v v
AN EICENN TV D T RIZEEAIC S H 2 W OB ECIIAREREZ O L —7
DIH)ERBH D,

Xy v P ANZBNTC, EABGFICHENNCERZEANT VAT ARSI L, Sy v
NOAFREE T GRRINEMEE, 7o 70BN - B R SICEET 28I 1) O - [
B, TNOBIBTOREBRICE 28Xy v P OB% - RO ZRHEENHIFF S NS,
2L DHBRNAA AERENRS X v P RTFT U T U EFIH L CHA ORE FEERAFEME O 4=
)= NAFTT T AF 7 TIRRE) ZEELTVEDOT, & - A TEIROLEMR
ZiE U CR AlRE 22t DOEEE, ASEAN #5[E (X A, X T A) 72 & & OREHEIFA R ~DF
RO R IfE S LD,

2. WHEDOHEB

Fy o P IR O 10BN FHCT 7V B /KT T, 77T AV A7e EOBEHIE) O,
BREZSREEZ L CTHERBOAIRSGE FREREHZ R LTV DLEWOT 7 U EIRIEM T
b5, KWFZETIL, CRISPR/Cas9 ¥ 25 4 (DNA " ASZ UM L TH ) LAESIOEE OSfT
ZHIBR, B AT 2 2 & TE DR L W FSZE AT 28R v v I
AL, Fv v NICBT AW YT ) ARES AT AORMHEST 2 BHET, AFEIE. v v W
NI AT 2 fleST U 7R gE s EHEY > CRISPR/Cas9 v AT AIZEALCTRER - /o %
BT HWREFI L 290 e 5 B0 H I Im T D e kFE CTh 5,

3. W Fik

AWFSE T, CRISPR/Cas9 v A7 AEEEHIEYF ¥ v NICHEA L, Fx v A ITBTHEW T/
IIRES AT DO O 7 BT, EAEa 1 & LB EY BEE L2 AW T (Z 08B T
PHEE SN THLESEICIT R BT, EMEEIC L 0 4 U 20 E O X 0 BE 255 LS
TV, Erorae—F—HNWE_XI X —ERHEL, Fr o SA~NBALNT VAV =y
X v KW EENT A, BONT T VRV = = TR B RN (FERE S T OES
DU SN0, BEEE D BB OBERIEMEST v 7 v O 72 8) L, EORT Z—EH\WT
B A D OB WDGHET 5, 2@ L Ty v NSBB8 ) AREY AT
LD HRELT D,

4. WFIERE
BB T 2B EEEY BRI L T2 D72, guide RNA % 35S 7' & — & —

(pCaMV35S:gRNA) THRHEL S WG EIE Wi L Cas9 X7 LT —B#EiE T2/t O ¥
FUBE T RE—X —CRESEL/EEL W T (pCaMV35S: gRNA-pPcUbi :Cas9) ZEA L
2T AY 2=y 7 KX v N 48 R, F£7- pCaMV35S:gRNA & Cas9 X7 L7 —¥ gz 1%
35S FuE—H —THEAIT LHMEBLE M A (pCaMV35S: gRNA-pCaMV35S:Cas9) Z#EA L7z b
TUAY 2= 7 F % v N6 iR EZ G2, Y], Pol 11 BInT 7' mE—F—T Cas9 & guide
RNA Z—-2>® mRNA & L CHEE- X ¥, ribozyme E2H|Z FH N T guide RNA 280 H4 7 Z —DiE
EHEE LTV, v v SEHKD Pol 11 ut—X —OHEEICE L T, phytozome T —
B _X— 2D BLAST fi#HT DFERD S EEE OBAR T OFEN B S, BT RENKNETH S
T2y X —EFEE WS LT,

NI UAY 2= 7 Xy v P RNOEENL S 2 L DNA ZHIH L. F 288 VT PCR 21T
ST, XA VT b—4 AR K DRI AN E — 2 OB E T2 130 R R ALV X 2 IR E
FOGEAL D R K% & A EAE D BERBIR 7 LD 7 ABELFIDMREE S - iR LT,
pCaMV35S: gRNA—pPcUbi :Cas9 ™ 48 ZHEDN 29 RHETH /) L©FREATER TX . pCaMV3sS :gRNA-
pCaMV35S:Cas9 @ 96 ZMDON 12 ZATH / Ltk % s T& 7=, pCaMV35S:gRNA-pPclUbi :Cas9
DMAHEDLETEEVIRENREGEDL LN TE, 7 ARET A OV THRIT LT &



AT DRSS — o L IBIRAE Y BERIENE & ORNCFIRIMED R B, BEE Y B
RFINT ) DRESNTWD Z EEER LT, 7 MRET A OBUR B 2 i, 73
0y FUBHENSHT AT o T-4ER, 73 a7 F o0 A, Bl BUICHY T 5/ a— 2
B 24 LT OEIGICEPBE SN, AFEOFEBIZL Y, Frv v P28 57 ) AfwE
ART ADFEME RN LT,
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