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Title: Engineering a thermoregulated intein-modified xylanase into maize for consolidated
lignocellulosic biomass processing

Abstract: Plant cellulosic biomass is an abundant, low-cost feedstock for producing biofuels and
chemicals. Expressing cell wall-degrading (CWD) enzymes (e.g. xylanases A ZEHEE) in plant
feedstocks could reduce the amount of enzymes required for feedstock pretreatment and
hydrolysis during bioprocessing to release soluble sugars. However, in planta expression of
xylanases can reduce biomass yield and plant fertility. To overcome this problem, we engineered a
thermostable xylanase (XynB) with a thermostable self-splicing bacterial intein to control the
xylanase activity. Intein ( & Ik ) -modified XynB (iXynB) variants were selected that have <10%
wild-type enzymatic activity but recover >60% enzymatic activity upon intein self-splicing at
temperatures >59 <. Greenhouse-grown xynB maize expressing XynB has shriveled seeds and
low fertility, but ixynB maize had normal seeds and fertility. Processing dried ixynB maize stover
by temperature-regulated xylanase activation and hydrolysis in a cocktail of commercial CWD
enzymes produced >90% theoretical glucose and >63% theoretical xylose yields.
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(D)E R FRER p~V HZm EE

2)itE A—B TR 0, AS;

(3)itE B—C iTFEH 0, AS;

(DHitHE C—A M AU, AH, AS, AG.

2. ZHESSETFEHEENE B R

(DFERTR:

T/K

II

I

ik

P

B HEH

670 ZHZ

Zo— HESW, T




QT REFET, RSN A VFRTHIEZEEINA B YIF—d, FUAHELITRE;
(3)F Smol AN xs=0.5 #] AB JE&Y, M a RJTMEMEE, HRSJEEREE T
i, fRHRFFEAALIF I ESENYRNE.

3. 25°CHf, S4E: Pt|Hy(g100kPa) | HCI(h=0.1mol-kg™) | AgCI(s) | Ag, %

@m%ﬁﬁﬁﬁﬁ?)=ZMMWVKH%EEJmﬂ%?§EN.ﬁ%m&
T

L) AHR=40.0 kJ-mol ™.

(1) 5 H bk e b e e A S R 2 r e R BT

(2) WHE 25°CHY LR iR N AG, X BIESHE E;

(3)EL50 25°CHY AgCl BB K,=1.74x107"°, E®pua=0.7991 V, #it—Eith
RES I 0.1 mol-kg™ HCl IR T 2905 B R %y

Cr'|AgCl(s)Ag(s)

4. FAHRBLA RN T .

ka-EaJ M3 3 M
A 2A BRI T 17

B, +2A—fes LoaB

m%@m%gﬁ%mﬁzﬁﬁ;

Q)5 XK EE AL £, 55 BT RIELE MI%R;

(3)EL&1 673.2K BIZ R S IR ME L EH 1=9.87x107°kPa™"s™, A RLHHY
WIS EAMFFST 50.66kPa, I EIZRBA £

. WIREE (BE 154, 3309
1. BEAPEAYNEMR, BRE=REKREMGS, —BRREF AN
feE RN = REEREEN “ErR” S8 FEE—SER, Rl
FARBE LA AR R T REE?

IO ¥ A — HFell, X7HW




2.1975 4, EEPBIEFALR B 550, BRI EE B 5 I 7 S R
MHEXRMILFARE L FAEINURERFREYE. Kb, FFHMERES
BRI T REFEE, MTELET H.03EM.

7E B4 60 4R, FFBATERNF —F RNA HiZE5 KPEHE (RSV) B, KU
ARERE) RSV B IEEHRE L MR ETHIER, FHIAN RSV
A ECEEER (RNA) RENEES IEFEMMMAT DNA, M-S EE
BAANELERE. BXE5LNEAMTOENRTLEMRE, AMFHER
BT ANJLEREANEZE. ER, RHAAEEAREFRTKBEITT —
M AEEFETIRISEEE, MTTIER T LA RSV B RNA AR AT LUR % 3 & . DNA,
FlBt th7E RSV H1#R 2] T LA RNA AR 77 DNA &8 (Bl xB8) . i,
YN IR AR T SL IR IE I R P REBROAETE, JRIERITTBL RNA J9ARNGHAT R
FA R DNA, InflithZsER?
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